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THE MAPS OF THE ORDNANCE 
SURVEY.—No. I. 

In 1747 was commenced, for purely military pur- 
poses, a survey of the Highlands of Scotland, and 
this constituted the first germ of what is now called 
the Ordnance Survey. This survey of Great Britain 
and Ireland is a truly national work, both as re- 
gards the objects in view and the magnitude of the 
undertaking, and as such it is regarded abroad, as 
may be judged by the following extract :* ‘‘ L’Ord- 
nance Survey, ceuvre sans précédent et qui devrait 
servir de modéle & toutes les nations civilisées.” 

Although the Ordnance maps are more or less 
familiar, the methods and processes by which they 
are produced are probably unknown to many ; and 
it is therefore thought that a description of, at any 
rate, a portion of the work, may be acceptable. 
The actual surveying and the plotting of the manu- 
script plans are now almost completed, so that, apart 
from the periodical revisions, which it is to be 
hoped will soon be instituted, only the work con- 
nected with the publication of the maps will shortly 
remain to be done. 

It is proposed*in the present and succeeding 
articles to describe the various processes which are 
being employed to reproduce the manuscript plans 
and reduce them to smaller scales for publication and 
sale to the public. Speaking generally, these pro- 
cesses are almost identical with those used in the 
map trade generally, but differences in the condi- 
tions have led to many modifications, so that the 
details of several of the methods are specialities of 
the Ordnance Survey. 

The first Ordnance map sold to the public 
was published in 1801, and was printed from a 
copper plate engraved at the Map Office in the 
Tower of London, where the head-quarters of the 
Survey were then situated. Up to 1853, all 
the maps were engraved on copper, and in 
this manner the whole of Great Britain was 
published on the 1-in. scale, as well as Lan- 
cashire and Yorkshire and the other northern 
counties on the 6-in. scale, together with several 
sheets on a scale of 25.344 in. to one mile (545), 
and many town sheets on the 5-ft. (¢g¢y5) and 10-ft. 
(s$o) to the mile scales, notably the whole of 
London. 

The whole survey of Ireland has also been en- 
graved on copper on the 1-in. and on the 6-in. to 
the mile scales. 

In 1854 it was decided to survey, on the 2590 
scale, all England south of Lancashire and Yo 
shire, and also certain portions of Scotland, and 
lithography was adopted for the publication of this 
survey, as being a more rapid and less expensive 
method than engraving, and also because the diffi- 
culties connected with the shrinkage of the damp 
paper used in printing could be much reduced. 

Lithography was, however, soon replaced by 
zincography, for reasons which will appear later on. 
Reductions by photography to the 6-in. scale were 
made of this zs55 survey, and were engraved on 
copper. In 1882, however, it was decided to pro- 
duce and publish these plans by photozincography, 





* Report of the Military Commission on the Paris 
International Exhibition of 1867. 
+ After the fire at the Tower in 1842, the head-quarters 
of the Survey were removed to Southampton, where it 
has remained ever since, 








the older process of engraving being continued to 
complete the 6-in. maps of those counties, such as 
Glamorganshire, Wiltshire, &c., the 6-in. plans 
of which were already partly engraved. Thus it is 
that engraving on copper is now restricted to these 
6-in. sheets, and to a new edition of the 1l-in. map 
called the new series. It does not appear to be 
generally known that the process of photozinco- 
graphy, from which photolithography has been 
derived, was invented in 1859 and. subsequently 
elaborated at the Ordnance Survey Office, South- 
ampton. 

The various processes in use at the present mo- 
ment, and the kind of map published by means of 
each, will be found in the following tabular state- 
ment : 

Copper-plate engraving ... 

combined wit a 

trotyping. 


New series l-in. map: Ist in 

outline, and 2nd with hills. 
6-in. map of certain counties. 

Four miles to the inch map. 

Ten miles to the inch map. 

. Ten feet to the mile plans 
of towns ( scale). 

** Parish” plans, 25 in. to the 

mile (255) scale. 

.. Six inches to the mile map 
for counties not engrav 
on copper. 

Index maps. 

Each of these processes will now be described, 
but before doing so it should be mentioned that 
the manuscript plan is always plotted on the res 
scale (excepting the town plans, which are plotted 
to a scale of =4,), and all the smaller scale maps are 
obtained by photo-reductions ; thus the 6-in. maps 
are reduced from the yy5z, the 1-in. from the 6-in., 
and soon. These manuscript plans are based on 
the most accurate surveying, checked in every pos- 
sible manner, and depending ultimately on the 
‘*Great Trigonometrical Survey” of Great Britain 
and Ireland, commenced in 1784 and completed in 
1858, a survey so accurate that the difference be- 
tween the measured length (about six miles) of the 
base line on Salisbury Plain, and the calculated 
length obtained from the Lough Foyle base, 
through the intermediary of this triangulation, is 
only 475 in. 


CoprER-PLATE ENGRAVING. 


Six-Inch Map.—The copper plates on which 
this map is engraved, are made of special ham- 
mered copper, and measure 38}in. by 26}in. by 
sin. thick, and the sheet lines measure 24in. in 
latitude and 36 in. in longitude, so that each sheet 
contains 24 square miles. The first operation is to 
score the sheet lines on the copper plate by means 
of a special machine furnished with two scales at 
right angles to each other and read by verniers to 
the rvssth part of aninch. At the same time the 
trigonometrical stations are marked with fine dots, 
their co-ordinates with reference to the sheet lines 
having previously been calculated, as well as the 
corners of the rectangles of the reduced 34,5 sheets, 
of which a 6-in. sheet contains sixteen. These six- 
teen zz's5 sheets are reduced by photography to the 
6-in. scale, and silver prints of them are supplied 
to the engraver, these prints having been prepared 
for his guidance by colouring the streams in blue, 
the woods in green, &c. 

The plate is now covered with a thin uniform 
coating of virgin wax, on which the outline (that is, 


Zincography... 


Photozincography ... 








the roads, rivers, hedges, houses, &c.) is marked by 
rubbing down on to it, with a steel burnisher, 
tracings in lamp-black of the photographic reduc- 
tions.. These tracings are accurately placed in 
position on the copper plate by means of the 
trigonometrical points and the corners of the 
rectangles. The outline is now cut into the 
copper with a graver, after which the names are 
engraved. Lastly, the ornament is added, the 
trees and woods being stamped in by means of 
small steel punches, as also the surface levels and 
bench marks ; the ruling of parks and sands is done 
by a special ruling machine, using a fine milled 
wheel or ‘‘ roulette,” and the cross shading of 
buildings by means of another ruling machine fitted 
with a diamond point. 

A proof is taken after each stage of the en- 
graving and sent to the engraving examination 
department, and any corrections that are found to 
be necessary are carried out on the plate before the 
next stage is proceeded with. At the end, after 
all the corrections have been made, a final proof is 
taken, and if satisfactory the plate is ready for pub- 
lication ; but before printing off any copies it is sent 
to the electrotyping department for a matrix to be 


ed | made of it, from which a fac-simile of the original 


engraved plate can be obtained at any time if 
required.* 

One-Inch Map.—The old series 1-in. map of 
England and Wales, which included the whole of 
England excepting the four northern counties, and 
the northern halves of Lancashire and Yorkshire, was 
principally engraved on copper sheets measuring 
36 in. by 24 in. between the sheet lines, but some 
were considerably smaller and were termed quarter- 
sheets. Each sheet was published with the hills 
shown by vertical hachures. 

This l-in. survey was primarily intended as a 
military map, and although based on the Great 
Trigonometrical Survey, the detail was in many 
cases filled in somewhat inaccurately, at any rate 
as regards the southern portion of England, and, 
moreover, the projection was defective. In the 
older plates also many changes had taken place 
owing to the introduction of railways, roads, &c. 
For these and other reasons it was decided in 1872 
to engrave the 1-in. map afresh, and on smaller 
copper plates, the sheet lines measuring 12 in. by 
18 im., and inclosing 216 square miles. This is 
called the new series 1-in. map, and is published at 
present in two forms; in one the configuration of 
the ground is represented by means of contours, 
and in the other by hill shading produced by vertical 
hachures. This new series will contain 360 sheets, 
of which 137 have already been published with con- 
tours, but only six with hills. 

The 1-in. map of Scotland is also engraved at 
Southampton, but on larger sheets, containing 
432 square miles. All the sheets are now engraved 
in outline and with the contours, and the hill-sheets 
are also well advanced. The Irish 1-in. map is 
engraved at Dublin. All the sheets(205 in number) 
have been published with contours, and many also 
with hills. Each sheet contains 216 square miles. 

The copper is prepared for engraving in the 
manner described above for the 6-in.’ sheets, as 
regards scoring the points and waxing, Until 





* It is proposed to describe the electrotype process in 4 
subsequent article. 
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quite recently the work to be engraved was reduced 
from the 6-in. map by the pantograph. Recently, 
however, the reduction has been effected by a pho- 
tographic method, known as the ‘‘ blue impression” 
method, which will be described under the head 
of photography. Suffice it for the present to say 
that by this method a photo-reduction from the 
6-in. map can be obtained, omitting such detail as 
would confuse the 1-in. map, and exaggerating the 
width of the roads, railways, &c., and which can 
be rubbed down on the waxed copper without the 
necessity for tracing in lamp-black. There is 
nothing special to mention as regards the en- 
graving, except that all parks, sands, trees, and 
woods, are put in by hand, and are not ruled or 
punched. 

As soon as the outline, ornament, and writing 
have been engraved, a matrix and duplicate are 
obtained by the electrotype process, and the con- 
tours are engraved on the duplicate, the original 
plate being used for the hill shading ; by this 
arrangement it becomes unnecessary to engrave, a 
second time, the outline, ornament, writing, &c. 

The engraving of the hill features requires very 
careful work, and is only intrusted to the most skilful 
artists. To guide the engraver a brush drawing is 
made on a faint impression of the contoured 1-in. 
sheet mounted on a Bristol board, the small features, 
rocks, &c., being obtained from hill sketches made 
in the field. It may be mentioned that the “air 
brush” (an American invention for diffusing and 
applying pigments) has lately been introduced in 
preparing this brush drawing, with very satisfac- 
tory results. 

From this drawing the engraver makes a tracing 
in red chalk of the general features of the hills, on 
a thin gelatine sheet, and this tracing is rubbed 
down on the plate which has previously been coated 
with etching ground. The engraver now draws in 
the vertical hachure lines with a fine needle over a 
small portion of the plate, say 5 or 6 square inches. 
A wall of wax is now placed round this portion of 
the plate, forming a small trough into which dilute 
nitrous acid is poured and left standing for five, ten, 
or twenty minutes, according to the temperature, 
causing the lines cut through the etching ground to 
be slightly bitten into the copper. The acid is 
removed, and those lines that are sufficiently bitten 
in are covered with ‘‘stopping” varnish. The 
‘* biting up” is repeated several times, covering up 
with varnish each time the lines that have reached 
a sufficient depth, until at last the deepest shades 
required have been obtained. Throughout, the 
depth of shade is regulated by the brush drawing. 
Finally the whole plate is gone over with the dry 
point to correct any unequal action of the acid, and 
to bring the whole work into proper agreement 
with the work on the neighbouring sheets. As it 
is difficult to judge of the depth of shade from the 
plate itself, proofs have continually to be taken of 
the work as it progresses, and the difficulty is much 
aggravated by the fact that the shading of each 
sheet must agree exactly with the shading of all the 
adjoining sheets. These difficulties have, however, 
been successfully overcome, and the new series 1-in. 
hill map compares favourably with any engraved 
maps produced elsewhere. 


THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(From our New York CoRRBSPONDENT. ) 
(Continued from page 671, vol. xliv.) 
HEATING AND VENTILATION, 

Mr. H. J. Snetx then presented another paper, 
entitled, ‘‘ An Economical Method of Heating and 
Ventilating an Office and Warehouse Building.” 

This consisted of an exhaust fan driven direct by 
a small upright engine, connected with a ‘‘ patent 
air-heater” placed in the basement at the front of 
the store, and an 18-in. galvanised pipe. 

An upright boiler in the basement furnishes steam 
to run the engine; the exhaust steam from the 
engine is delivered through the exhaust pipe into 
the base of the air-heater on one side, and the drip 
and condensed steam is conveyed away through a 
pipe at the other. 

The exhaust steam of the engine furnishes all the 
heat usually used, but as a precaution, and for use 
early in the morning, in extremely cold weather, 
or during very moderate weather, in the middle 
of the day, when it is unnecessary to run the engine, 
a small live steam pipe is connected with the base 
of the heater. The fan runs at a very low speed, 
and is perfectly noiseless. 








The following diagram shows the apparatus. 

The blowers were then discussed, and it appeared 
that several members had found the stated horse- 
power required by manufacturers to run their respec- 
tive blowers, was far too little. In one case 6 
horse-power, as required by the circular, was found 
by test to be totally inadequate, 15 horse-power 
being the minimum. The experience of others 





3. In the engine here used, the total friction was 
considerably less than in that Ore oa in the in- 
vestigation last reported, probably in consequence 
of its having been longer in servive, and its bear- 
ings having thus come to a better condition. We 
may thus readily find here confirmation of a fact 
well known to engineers of experience, that the 
operation of a well-cared-for engine will continuously, 
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served to show that fans were more efficient than 
positive blowers, and cost much less for repairs. 
Another advantage was the ability to decrease the 
driving power in a fan where there was decreased 
blast opening. 


INTERNAL Friction 1In Non-ConDENSING ENGINES. 

Following this came the paper of Professor R. H. 
Thurston, ‘‘ Internal Friction of Non-Condensing 
Engines.” In general the paper consisted of a 
series of tests made at Cornell University, the re- 
sults of which are graphically represented by the 
annexed diagram. 
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These tests enabled the professor to draw the 
following conclusions : 

1. The conclusion derived by study of the above 
is evidently that the internal friction of an engine 
of this class, operated under the conditions here 
described, with a constant speed secured by the 
action of a throttling governor, is sensibly con- 
stant for all loads, and that the variations occurring 
at the points of connection in the train transmitting 
the work of the engine, when the power varies, 
form too small a proportion of the total friction to 
have any important effect on the total, or to be ob- 
served in presence of other usual causes of irregu- 
larity. 

2. "The conclusion reached by a comparison of the 
results of this investigation with those which have 
preceded, is obviously that the internal friction 
of this class of engine (the non-condensing) is 
sensibly independent of the magnitude of the load 
and of the power age! te ; but that it is variable 
with speed and with efficiency of lubrication in a 
very observable degree. 





and for a long time, appreciably reduce the internal 
friction of the machine. 

Professor Denton, in discussing this paper, stated 
that, in addition to the paradoxical examples pre- 
sented by Professor Thurston, Mr. Barrus had 
shown a 100 horse-power Corliss engine in which 
the friction was constant. He then put on the 
board the following examples of engines coming 
under his own notice : 





Indicated Horse- 


Power. Kind of Engine. 


ys Horse- 





Westinghouse, 12 in. by 
11 in., 300 revolutions. 

Buckeye, 7 in. by 14 in, 
280 revolutions. 

Compound condensing, 
throttled. 

(Compound condensing, 

expansive. 


x0 
Unloaded 
a... 
Unloaded 
347. 
185... 
| ae 
are 











He believed the paradox did exist that the 
friction was independent of the load, and that 
Professor Thurston was entitled to the credit of its 
discovery. He thought the friction of the piston 
was of minor importance, and had tried the ex- 
periment of loosening the piston-rod and putting 
steam both sides of the piston with the area of the 
rod th of the piston. As a result, the piston 
moved slowly to the front end of the cylinder; 
hence the friction was not appreciable. 


Power Press PRoBLEMsS. 


‘‘The Power Press Problems,” by Oberlin Smith, 
was the paper next considered. The power press 
consisted essentially, so far as its moving parts 
were concerned, of aslide bar connected to a crank 
on its main shaft by an adjustable pitman, this 
shaft being detachable from the flywheel or gear 
which runs loose upon it by an automatic stop- 
clutch actuated by a treadle. 

The first problem was how to fasten the parts so 
they would not jar loose. The remedy for this 
was lock-nuts on the screws, and driving fits where 
screws cannot be used. 

‘* Another problem which has not been solved in 
a wholly satisfactory manner is to make an adjust- 
ment of the slide bar, which is long enough in 
range, and yet which combines simplicity and 
cheapness of construction with such strength and 
security of fastening as to withstand the heavy 
blows and pressure to which it is subjected. 
Among the most simple devices for this purpose is 
perhaps some form of eccentric, either at the lower 
or upper end of the pitman, but the chief objection 
to these is their short range of adjustment—since 
it is difficult to clamp them firmly enough in place 
so that they will not revolve if their eccentricity is 
very great. Various kinds of flat wedges have also 
been used, but are open to the same objection. In 
some kinds of presses a screw thread upon the 
pitman itself, with lock-nuts or other clamping 
devices, has proved successful, as has also a special 
screw between the slide bar and the bearing by 
which the pitman is attached thereto. The latter, 
however, lacks simplicity, and all these screw 
devices, though giving almost any desired range, 
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take too much room for the compactness of design 
which is usual in punching presses for heavy metal. 
A very good long range adjustment can be got by 
making the bed of the press to set up and down ; 
but this again increases cost, especially if made as 
strong as the rest of the press frame.”’ 

The next problem was to make an automatic 
stop clutch which, by a slight motion of a lever, 
would throw the main shaft into gear with the 
driving wheel revolving on it, and lock the shaft 
and wheel against rotary stresses, and do all this 
within } in. to 4 in. of the wheel’s revolution. The 
author sadly admitted this had not been done. 
The best ‘‘clutch” just now is that fixed upon 
other people’s wealth by the anti-poverty scoundrels, 
and this last word is used here with deliberation. 
They are literally endeavouring to plunder the 





this country is the decline of American shipbuild- 
ing, it was extremely satisfactory to visit the works 
of a firm who have steadily maintained a supremacy 
in shipbuilding. 

This firm was founded in 1830, and has always 
been known for its capability and integrity. Its 
worthy representative, Mr. Horace See, was elected 
at this meeting to the office of President of the 
Mechanical Engineers, and his well-known ability 
will be seen in the year on which we have entered. 

During our war, Cramp and Sons built several 
vessels of note, among which may be mentioned the 
new ironsides which played so prominent a part in the 
bombardment of Forts Sumter and Wagner. They 
also, at a subsequent date, constructed three fast 
cruisers for the Russian Government. In all, they 
had built up to 1880, 234 ships. The largest dock 








It is anti- 
poverty to the leaders, but poverty to their 
followers. The former simply being too unskilful 
or too lazy, probably the latter, to earn their own 
living, propose to have others support them, and 
all this is done under the hypocritical plea of loving 


very men they pretend to benefit. 


the working man ; it is his hard-earned money they 
love ; but in the United States the working man is 
no fool, he may be deluded for a time, but the 
terrific defeat these frauds sustained at the last 
election in November shows pretty well how the 
working men have come to regard them. 

The last problem was to be able to throw the 
clutch out of gear automatically and make the shaft 
stop exactly in the angular position desired ; this 
the author considered but partially solved, and, in 
fact, the paper was more to be esteemed for what it 
suggested than for what it really stated. 

It would seem, however, from the discussion 
following, that the author’s views were not entirely 
shared by those present. One member stated that his 
company used an elastic stop motion in a very large 
press with perfect success. Another claimed that 
he had solved the third problem and had patented 
his solution. This showed great wisdom, and will, 
no doubt, be more and more appreciated as time 
goes on. 


EXcuRSIONS, 


The afternoon was devoted to seeing some of the 
numerous manufacturing interests of Philadelphia, 
and, as they were so numerous that a week might 
easily be given to their contemplation, the Society 
divided into parties. Some went to the celebrated 
Baldwin Locomotive Works, and to those immense 
shops of Wm. Sellers and Co., where some of the 
finest tools in the world are manufactured. This 
establishment is largely represented in the Society, 
and several papers of great value have been kindly 
given to the membership through the liberality of 
Messrs. Sellers and Co. Although the experiments 
made had been very costly, yet they were willing 
to give the engineering profession the benefit of 
them. This is rather an unusual experience, and 
serves to show that the world is not altogether the 
extremely selfish place that old Presbyterians of 
the Calvin and John Knox type would have us 
believe. At all events, the Society showed its 
appreciation of the courtesy by electing one of this 
firm to its presidency for two terms. 

The larger portion of the members took a tug and 
roceeded up the Delaware River. The shipping of 
hiladelphia was passed, and the party proceeded 

to land at the celebrated shipyard of Messrs, Wil- 
liam Cramp and Sons. Ata time when the lament of 








in the world is also owned and managed by them, 
a view of which is given above. This is 462 ft. long 
and 111 ft. wide. It has four centrifugal pumps, 
haviug a capacity of 30,000 gals. per minute each, and 
this immense basin can be emptied in 45 minutes. 
At present this firm has on the ways the following : 

U.S. cruiser Baltimore.— 335 ft. long, 484 ft. 
broad, mean draught 193 ft., and of 4400 tons, having 
horizontal triple-expansion twin-screw engines, four 
double-ended return tubular boilers, 135 lb. steam, 
and 9000 indicated horse-power. 

U.S. gunboat No. 1.230 ft. long, 36 ft. broad, 
mean draught 14 ft., 1700 tons, horizontal triple- 
expansion twin-screw engines, four cylindrical loco- 
motive boilers, 160 Ib. steam, 3000 indicated horse- 
power. 

U.S. cruiser Newark.—310 ft. long by 49 ft. 
broad, with a mean draught of 184 ft., and 4083 
tons, boilers and engines like No. 1, and 160 lb. 
steam, indicated horse-power 8500. 

U.S. cruiser No. 4.—335 ft. long, 48% ft. broad, 
mean draught 194 ft., 4400 tons, engines and boilers 
as before, 160 1b. steam, indicated horse-power 
9500, speed 19 knots. 

There is also in hand the machinery for the Con- 
necticut : Diagonal compound side-wheel engines, 
six cylindrical locomotive boilers, 1101b. steam, and 
5000 indicated horse-power. 

In addition to this, and also for the civil service, 
is the new boat for the Central Railway of New 
Jersey, 250ft. long, 35 ft. broad, mean draught 
10 ft., vertical triple-expansion twin-screw engines, 
2500 indicated horse-power, four return tubular 
boilers, 160 lb. steam. 

The most interesting little craft, whose powers 
for destruction are not at all commensurate with her 
size, is the U.S. pneumatic dynamite gunboat : 
Length 246 ft., breadth 26} ft., mean draught 8 ft., 
700 tons, to carry three 15-in. guns, vertical triple- 
expansion twin-screw engines, four cylindrical loco- 
motive boilers, 1601b. steam, 3500 indicated horse- 
power, and speed 20 knots. This boat will probably 
attract as much attention as any ever constructed, 
not excepting Noah’s Ark, the difference being that 
she is built for destruction, while the Ark was for the 
Noah Safety and Preservation Company, Limited. 
ENGINEERING has already given a small sketch of 
her in describing Lieutenant Zalinski’s efforts in 
blowing up a ship with an 8-in. gun. It was sug- 
gested to the lieutenant by one of your distinguished 
army officers that his gun lacked range. This 
cruiser will supply the range, and when she is sail- 
ing at 20 knots after a fleet, they will find all the 
range they require in the nearest horizon. In the 








various shops of this firm much of interest was 








found ; one machine, which attracted considerable 
attention, was that for bending a flange on a large 
steel plate, and its successful working was greatly 
admired. 

(To be continued.) 





SUBMARINE MINING. 
By Lieut.-Colonel Bucxnitt, R.E. (Ret.) 
(Continued from page 643, vol. xliv.) 
On Execrric Fuzzs. 

THE efficiency of a submarine mine fired and con- 
trolled by electricity depends to a great extent upon 
the constancy and reliability of the electric fuze 
that is employed. Electric fuzes can conveniently 
be divided into two classes, viz. : 

1. High-resistance fuzes. 

2. Low-resistance fuzes. 

The former can be ignited by small currents of 
high potential ; the latter by larger currents, the 
potential required being much lower because the 
electrical resistances in the fuzes are insignificant. 

One of the best papers ever written on this sub- 
ject came from the pen of Captain (now Major- 
General) E. W. Ward, Royal Engineers, vide 
Paper XVI., vol. iv. of the R. E. Professional 
Papers, published 1855, where we find that the 
action of certain high-resistance fuzes then in use 
depended upon ‘‘the combustion of a compound, 
which seemingly is a sulphuret of carbon and 
copper,” and that these fuzes were ‘‘ the invention 
of Mr. Brunton, of the Gutta Percha Works in the 
City-road. This company had been in the habit of 
what is familiarly called vulcanising the gutta- 
percha which covered the wire, to render it pliable 
even in the coldest temperature, and this led to the 
discovery of the fuze in question. By the vulcanis- 
ing process sulphur, and, I believe, carbon, became 
incorporated with the gutta-percha.” . . . ‘* These 
two act on the inclosed copper wire, and in process 
of time produce on its surface a species of sulphide, 
portions of which, when the wire is withdrawn, re- 
main adhering to the inner surface of the gutta- 
percha covering. This inner surface has 
now a feeble power of conduction given to it by 
means of the minute particles of sulphide of copper 
and carbon. The conducting power is, however, 
very feeble, and, seemingly, in no two portions the 
same ; but whatever the amourt of resistance may 
be, if it can be overcome sufficiently to circulate 
such a force as will ignite the sulphur and carbon, 
the desired effect is obtained.” 

In Lieutenant-Colonel (now Major-General) Sto- 
therd’s ‘‘ Notes on Defence by Submarine Mines,” 
published 1873, the Beardslee fuze with graphite 
priming and the Austrian and the Prussian fuzes 
with priming of ground glass and sulphur are de- 
scribed, and then the English service submarine 
mining fuze of that date as follows: ‘‘ Another 
similar form of fuze is that invented by Mr. 
Abel, F.R.S., chemist to the War Department. 
This fuze was devised and experimented with 
extensively in 1858, and the above more recently 
designed fuzes, viz., Beardslee’s, the Austrian, 
and the Prussian, are based upon the principles 
first applied to that fuze.* It has been modi- 
fied since its first invention in a few details. 
. . . The priming of the original fuzes consisted 
of 10 parts of subphosphide of copper prepared by 
a special method, 45 parts of subsulphide of copper, 
and 15 parts of chlorate of potassa. These propor- 
tions of the ingredients are, however, now varied so 
as to furnish fuzes of different degrees of conduc- 
tivity and sensitiveness to suit different purposes.” 

The fuze is then described in detail. It remained 
the service fuze for submarine mining for several 
years, and was finally abandoned for several reasons, 
one being the admitted danger that mines primed 
by any high-resistance fuzes might be accidentally 
exploded during magnetic or electric storms, either 
by induced currents or by the electric discharge of 
the cables at such times. It appears, also, from a 
sentence in General Abbot’s book, that a fear of the 
effect of induced currents, however produced, ‘‘ had 
much to do with their” (similar fuzes) ‘‘ ultimate 
exclusion from” the American submarine mining 
service. 

Low- Resistance Fuzes.—The ignition of gunpowder 
by a thin platinum wire heated by the passage of. 
an electric current had already ‘‘ been long in use” 
when Captain E. W. Ward, R.E., investigated the 
subject in 1855; but to him we are indebted not 








* This is not correct. The principles were first applied 
in the Brunton fuze, just described. 
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BEESLEY’S FURNACE BOILER. 
CONSTRUCTED BY MESSRS. BEESLEY AND SONS, BARROW-IN-FURNESS. 
(For Description, see Page 7.) 
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only for some simple and efficient instruments | 
which have been in use ever since, but also for treat- 
ing the matter scientifically, in precise mathe- | 
matical terms. Moreover, the form of wire fuze | 
adopted by him was retained in our service for a) 
number of years, and the men taught to make) 
them. 

A small block of soft wood has a small rectangular 
cavity cut out-of one side, and two No. 16 percha- 
covered wires are bared at the ends and passed! 
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through small cross-holes made in the block. 


lid screwed down upon it. See Figs. 53 and 54. 
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It is described, both on account of the history of 
the low-resistance fuzes, and because it is still 
useful as a method of improvising fuzes for gun- 
powder mines. In 1868 the following improve- 
ments were made by the author, who at that time 
was acting as assistant instructor of telegraphy at 
Chatham. 

The two No. 16 wires were replaced by two thick 
wires passed through a block of wood shaped like 
an ordinary medicine cork, the platinum wire was 
soldered across their ends, and the sensitivity greatly 
increased by a wisp of fibrous gun-cotton wound 
round the platinum wire. Also the fuze was con- 
verted into a detonator by the employment of a 
charge of mercurial fulminate contained in a small 
tin cylinder, as shown in Fig. 55. 
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The employment of fulminating mercury to con- 
vert a fuze into a detonator had already been adopted 
in connection with the high-resistance submarine 
mining fuze already described, but up to the time 
when the other above improvements were made in 


The 
platinum wire is then soldered across them, the 
cavity filled with meal powder, and a thin wooden | 





(For Description, see Page 7.) 











adepts in England that these fuzes were 
inapplicable to submarine mining on ac- 
count of their want of ‘sensitivity, and 
the large battery power n to fire 
the mines at any distance from the battery. 
Experiments with the above fuze soon 
proved.that this view was erroneous, and 
although the inventor was ordered abroad 
in the middle of them, they were con- 
tinued, and the detonater was very 
favourably considered. - In 1871, when 
the first.edition of Captain Stotherd’s 
‘¢ Notes on Submarine Mining” was pub- 
lished by the Royal Engineer: establish- 
ment, the fuze was described by the name 
of the present writer, although strictly it 
was the Ward fuze improved. The next 
important improvement was made by Cap- 
tain Fisher, R.N., when in command of 
the Vernon Torpedo School. He carried 
out a number of experiments with different 
alloys in the bridge, and finally selected 
platinum-silver, which is still employed 
in the Royal Navy in preference to other 
alloys. Captain Fisher’s investigations 
may be said to have nearly perfected the 
|fuze as now employed in the Royal Navy, but 
| an improved wire was not adopted by the Royal 
| Engineers until three years later, by which time 
experiments had been made with different wires 
at the Chemical Laboratory at Woolwich, as re- 
corded on an important memorandum to the 
Society of Telegraph Engineers by Professor Abel, 
May 13, 1874. The outcome was similar to Cap- 
tain Fisher’s experiments, and confirmed those 
of General Abbot, which had then come to a 
termination, but had not been published, viz., that 
German silver is liable to corrosion ; that platinum- 
silver is superior in this respect, but difficult 
to draw into a fine and uniform wire; that 
platinum-iridium fulfils the required conditions 
best, being easily fused, easily drawn, and safe 
against corrosion, also larger in diameter than pla- 
tinum wire of same resistance, and therefore offer- 
ing more surface to the priming. General Abbot’s 
excellent report on fuzes treats the subject ina 


very thorough and scientific manner. He recom- 
mends that : 
1. The insulated conducting wires for all 


fuzes should be formed of tough and flexible 
copper about 20 B.W.G., of unequal length, 
say 5 in. and 7 in., and covered with a closely 
woven wrapping of cotton thread coated with 
paraffin, or with beeswax, resin, and tar boiled 
together. The employment of gutta-percha or 
india-rubber is not recommended, owing to de- 
terioration after lengthened storage. 

2. The plug of the fuze should be hard, strong, 
and a good non-conductor of electricity. Beech- 
wood, kiln-dried, and coated thickly with Japan 
wax, is recommended in preference to other 
materials, The following form has been ‘adopted 
into the American service. It is in three parts : 
First, a cylinder, 0.25 in. in diameter and 0.7 in. 
long, grooved longitudinally on opposite sides to 





receive the wires. Entirely round the middle is a 





carried up the horizontal grooves for half the length 
of the cylinder, then half round by the canelure, 
and up the remainder of the cylinder on opposite 
sides. The inside ends, about 0.1 in. long, are then 
bared and scraped. Second, a hollow cylindrical 
cap closely fitting above with a stout shoulder at 
one end, against which the solid plug abuts when 
it is forced into the cap, thus leaving a smaller hole 
for the passage of the free ends of the insulated 
wires. This leaves a small chamber round the bridge 
for the priming, about 4 grs. of mercurial fulminate; 
and the chamber is closed by a paper disc. 

3. The detonating cap of the American fuze is 
made of copper punched into cylindrical form to fit 
the cap closely. It contains 20 grs. of mercurial 
fulminate, the total priming therefore being 24 grs, 

4, The American fuze is 1.4 in. long and 0.4 in. in 
diameter. It is waterproofed with a coating of 
Japan wax. 

There are several patterns of English fuze or 
detonator, the term fuze being applied by us toa 
fuze with a. gunpowder bursting charge, and the 
term detonator to. a fuze with a bursting charge 
formed of some detonating composition, and mer- 
curial fulminate is found most suitable for this 
purpose. As General Abbot experimented with 
more than one form of English detonating fuze, 
and his report has been published, they cannot 
be considered as secret or confidential. oreover, 
their important points have been made the sub- 
ject of scientific papers read in public by Sir 
Frederick Abel, who is chiefly responsible for the 
specifications and patterns governing their manu- 
facture at the Royal Arsenal. 

Our detonating fuzes are now made with an 


-ebonite head, in which two strong copper wires or 


rods are firmly imbedded, To them are soldered 
the leads, which are composed of multiple copper 
wires gutta-percha covered. An inner sheet-metal 
cylinder covers the pillar ends and bridge, a hole 
being left in the cylinder at the bottom by which it 
is filled with a mixture of finely powdered gun- 
cotton and mealed gunpowder in equal parts. An 
outer cylinder of thin metal prolonged into a small 
quill-shaped chamber contains the bursting charge 
of 25 grs. mercurial fulminate. The entire arrange- 
ment is shown on the sketch, Fig. 56. 

The bridge is } in. long, and may be formed of 
platinum silver, 33 percent. platinum, the wire used 
being 0.0014 in. in diameter, and weighing 2 grs. per 
10 yards. Its resistance (cold) is then 1.6 ohms, and 
the firing current about 0.27 ampére. When a 
platinum-iridium (about 10 per cent. iridium) bridge 
is employed, the wire being 0.0014 in. in diameter, 
or weighing 4 grs. per 10 yards, it has an electrical 
resistance (cold) of 1.05 ohms, and is fired by a 
current of about 0.17 ampére. 

When firing a number of charges in divided or 
‘* forked” circuit, it is considered by experts in the 
Royal Navy that the fuze bridge should be com- 
posed of an alloy which melts at a low temperature. 
Platinum silver has a lower fusing point than either 
platinum or platinum-iridium. It has therefore 
been chosen for use in the naval fuzes and deto- 
nators used for firing broadsides and lines of counter- 
mines, for which purposes divided circuit has been 





the low-resistance fuzes, it was generally held by | cut 0.05 in. deep and 0.15 in. wide. The wires are 





adopted, no doubt for some good and valid 
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reasons. For submarine mining purposes the charges 
can always be fired in series, and the best fuze then 
seems to be one in which the bridge is composed of 
platinum-iridium. The submarine mining fuze em- 
ployed in our service has a much lower resistance 
than that given above, the wire being platinum- 
iridium (10 per cent. iridium) 0.003 in. in diameter, 
and weighing 1.55 grs. per yard. The firing current 
is about 0.9 ampére, and its fuzing current about 
1.65 ampere. Its resistance (cold) is 0.325 ohm, and 
0.74 ohm at fusing point. The employment of a 
fuze with this low sensitivity is necessary for the 
particular arrangements employed in our service 
for firing, testing, and controlling the mines, but 














as these arrangements are secret and confidential, 
and as moreover they are not recommended by the 
present writer for general adoption for war pur- 
poses on account of their intricacy, and the difficulties 
consequently encountered in training men to satis- 


factorily perform the various operations, to say 
nothing of the utter impossibility to fill their 
places promptly in the event of numerous casualties 
occurring, the adoption of a more sensitive fuze or 
detonator, and of a much simpler general arrange- 
ment in the test and firing stations is and will be 
recommended on these pages. As regards the 
temperature of the wire necessary for ignition, and 
the best priming to employ around the wire bridge, 
General Abbot makes some very pertinent re- 
marks. He notes that gun-cotton flashes at 428 deg. 
Fahr. and mercurial fulminate at 392 deg. Fahr., 
but that the latter being a better conductor of heat 
lowers the temperature of the bridge more rapidly, 
and requiresa slightly stronger current to fire the 
fuze. ‘Nevertheless he prefers the fulminate prim- 
ing on account of its greater uniformity in results, 
due probably, he says, to its greater weight bring- 
ing it more thoroughly in contact with the bridge. 
He adds, ‘* While not a single instance of failure 
has been recorded among the thousands of fulminate 
of mercury” primed ‘‘fuzes used in these investi- 
gations, several gun-cotton” primed “ fuzes have 
failed by the deflagration of the wire without the 
ignition of the gun-cotton priming.” It may, how- 
ever, be accepted that the gun-cotton mining is 
very efficient and quite reliable when care is taken 
to insure good packing. Some authorities recom- 
mend the wisp of gun-cotton (already referred to), 
improved by soaking it in collodion ; but it is diffi- 
cult to remove all traces of acid from long staple 
gun-cotton, and the other devices described are 
consequently preferable. The heat theoretically 
produced in the wire bridge of a fuze may be con- 
sidered as follows: 
If H be the number of units of heat developed by 
C an electric current in amperes through 
R a resistance in ohms in 
T seconds of time, 
H=C? RT. 
If p be the specific resistance of alloy used, 
l be the length of bridge, and 
r its radius, 
R=pl+rTr* 
. H=C# Tel+7 r', 
But the rise of temperature x of the fuze wire 
varies directly as H and inversely as S the specific 
heat of the alloy, and the mass of the wire | x r1?, 





Consequently, 
2=H+S ix v3, 
=C*T pl+S Ll (x r?)?, 
=C?T p+S 7714, 

The whole mathematical theory of the bridge of a 
wire fuze is examined with great care by General 
Abbot in his report, page 227 et seq. ; but the above 
short method is sufficient to indicate the chief points 
of theoretic importance, viz. : 

1, That the alloy should possess the highest pos- 
sible specific resistance ; 

2. Combined with a very low specific heat; 

3. That the cross-section of the wire should be as 
small as possible consistent with strength. 

But another point does not enter into the for- 
mula, viz., loss of heat by conduction through the 
priming, and by conduction through the metallic 
pillars of the fuze. The former has already been 
alluded to. The latter can be met by making the 
bridge of sufficient length, a wire of large section 
requiring a longer bridge, which, however, should 
never be longer than is necessary for producing the 
required sensitivity. 

In the American service the maximum current 
required for working their automatic arrangements 
on shore for firing the mines is 0.15 ampéres, and as 
the bridge heat varies as the square of the current, 
allowing 10 as a margin of safety, the firing current 


has been fixed by them at 0.47 ampéres= ,/10(0.15)*. 
For fixing the bridge wires they use a solder which 
melts (with resin flux) only at a high temperature. 
The pillars are notched, put on the plug, tinned, 
and gauged to the exact length of bridge. The 
wire is then soldered on, and the pillars bent 
slightly inwards, so as to take off any tension on 
the bridge. 

When automatic arrangements are not employed 
at the firing and testing stations, more sensitive 
fuzes than those adopted for the American sub- 
marine service can be employed. 

Disconnecting Fuzes.—Various electrical devices 
have been proposed and adopted by different 
nations for automatically cutting off a branch cable 
when a mine at the end of it is exploded. When 
low-resistance detonators are used in the mine an 
excellent arrangement is to employ a similar low- 
resistance fuze as the cut-off, no detonating charge 
being employed, but a minute charge of pressed 
meal gunpowder is placed in asmall tube having its 
end just below and pointing on the bridge. The 
rush of gas caused by the ignition of this small 
charge breaks the bridge wire, if the current has 
not already done so. 

The simultaneous ignition of two or more fuzes on 
continuous circuit can be assured when the fuzes 
are well designed and made chemically and mecha- 
nically similar to another, and the current sufficient. 
Their minimum firing current is then very uniform, 
But a firing current should be used in practice that 
is at least equal to their fusing current, in order 
that all the fuzes may be ignited simultaneously 
with certainty. The explosion or detonation of the 
charges surrounding them does not then affect the 
problem, because ‘‘ the time needed to raise the 
temperature of the bridge to the requisite degree” 
is thereby ‘‘ made less than the minimum required 
to perform the mechanical work of explosion” 
(Abbot). When a weaker current is used, the time 
required to heat a slighty insensitive fuze may be less 
than the time occupied by the explosion of a neigh- 
bouring charge, and a blind charge be thereby pro- 
duced. These remarks apply equally to the more com- 
plex problems connected with rock blasting, in which 
large numbers of fuzes are ignited simultaneously. 

In submarine mining we have two fuzes in a mine 
and one in the disconnector, three in all. Also 
several mines are sometimes fired simultaneously, 
perhaps as many as five mines, when there would 
be ten fuze detonators in continuous circuit. 

Extremely Sensitive Wire Fuzes.—For some pur- 
poses connected with submarine mining extremely 
sensitive wire fuzes may be employed with advan- 
tage. Such fuzes and detonators are employed in 
the Danish service for certain purposes, but their 
manufacture is a secret. General Abbot has, how- 
ever, investigated the matter with his customary 
care and accuracy. He employs very fine wires 
composed of an alloy of platinum and some other 
metal, such as silver, that can be removed by 
oxidation, &c. 

Short lengths, 0.44 in. long, of the wire are 
soldered to copper wire terminals, and are bent 
outwards into loops. They are then covered with 
wax except about 0.08 in. at the centre, which is sub- 





jected to the action of nitric acid, and the silver 
removed chemically. The final result is a short 
length of platinum wire as small as 0.0002 in. in 
diameter, which when used in a carefully primed 
fuze with the above bridge length can be tired by a 
current of, about 0.04amperes. Adopting Abbot's 
coefficient of safety, viz., /10c?, where c is the 
safe current that can be passed through a fuze 
which can be fired by a current = 4/10 c, and 
equating this with the minimum current which will 
fire the platinum-iridium fuze before described ; we 
have 0.17 = V10c%. Hence, c= 0.17 + V10 = 
0.054 amptre. But 0.04 ampere is sufficient to 
fire the very sensitive fuze. Consequently the 
latter can be fired by a current which is quite safe 
to send through the former. 

The following curiosity among fuze designs is 
termed the ‘‘ Browne compound fuze, high and 
low tension,” and consists of a platinum wire fuze 
at one end and a high tension fuze at the other, 
with the poles connected by two 5 ft. lengths of 
No, 22 copper (insulated) wire wound round the 
fuze. The firing leads are connected to the pillars 
of the high tension portion of the arrangement. A 
current of 0,85 ampére through the main leads 
fires the wire fuze, and a current of frictional elec- 
tricity fires the high tension composition ; thus 
proving what nonsense is accepted concerning the 
absolute protection afforded by lightning conductors, 
Mr, Browne’s composition consists of mercurial 
fulminate four parts, sulphuret of antimony one 
part, and powdered antimony three parts. 

In conclusion, fuzes for submarine mining, what- 
ever may be the pattern selected, should be so 
designed as to be mechanically strong, chemically 
permanent, electrically uniform. Moreover they 
should be manufactured with the greatest care, 
stored in a suitable manner, so as to protect them 
from damp, and tested periodically to prove that 
they remain in an efficient condition. 

The wire employed in the manufacture of fuzes 
is generally supplied from a well-known contractor, 
and the specification governing such supply should 
state the weight of a given length taken hap-hazard 
in grains ; its resistance at 60 deg. Fahr. in ohms; 
the fuzing current in ampéres when passed through, 
say } in. length ; the firing current in ampéres when 
passed through same, primed in the required 
manner ; and the chemical composition of the wire. 

The periodical tests of the fuzes should consist of 
resistance tests and sensitivity tests. Limits should 
be laid down to govern these tests. The boxes 
should be marked, and records kept of the tests and 
dates. 

(To be continued.) 





ENGINES OF THE S&.S. ‘‘COURIER.” 

Our two-page engraving this week gives per- 
spective views of the.engines of the high-speed 
steamship Courier, which has been built to the 
order of Messrs. Huddart, Parker, and Co., of 
Melbourne. The vessel has been built by Messrs. 
Swan and Hunter, of Wallsend, and is 220 ft. long by 
30 ft. beam, and draws 11 ft. of water. Owing to the. 
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comparatively small dimensions of the boat, Messrs. R. 
and W. Hawthorn, Leslie, and Co., Ltd., the builders 
of the machinery, had a somewhat difficult task to 
execute in driving the vessel at a speed of 174 knots, 
and it became necessary to adopt special means of 
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producing the great power required, without unduly 
increasing the weight of the machinery or the _ 
occupied by it. Forced draught and machinery of the 
high-speed type were therefore adopted, and in the 
latter cast-steel and gun-metal have been largely 
employed. ; 
The illustrations represent the engines as erected in 
the shop. They are of the triple-expansion type, and 
are fitted with Marshall’s patent valve gear. The 
bed-plates and main pillars are of cast-steel. The 
condenser, which has 5000 square feet of cooling sur- 
face, is separate from the engines, and is of gun- 
metal. The cylinders are 30 in., 46 in., and 73 in, in 
diameter respectively, by 36 in. stroke. Steam ata 
working pressure of 150 lb. per square inch is sup- 
lied from two multitubular boilers, 15 ft. 3 in. in 
Sionetiie and 11 ft. long, each of which has four 
corrugated furnaces, 3 ft. 2 in. inside diameter. 
The total heating surface provided is 5110 square feet, 
and the grate area is 158 square feet. : 
The forced draught is supplied by two double-sided 
fans, each driven by a high-speed compound engine, 
and capable of producing in ordinary work an air 
pressure of 2 in. on the water-gauge in the stoke- 


hold. 

The trial trip took place on October 28, 1887, the 
vessels running two double runs on the Admiralty 
course of 9.6 knots between Cullercoats and New- 
biggin, off the mouth of the Tyne, when an average 
speed of 17.548 knots was obtained. The engines ran 
smoothly and well, indicating 2979 horse-power, the 
revolutions being 124 per minute, and the vacuum 
26.5 in. 





BEESLEY’S FURNACE BOILER. 

TuE subject of our illustrations on page 4 is a 
boiler for utilising the waste heat from puddling, 
forge, mill, and other furnaces, It is the invention of 
Messrs. W. and J. Beesley, of the Furness Boiler 
Works, Barrow-in-Furness, and already twenty-four 
such furnaces have been supplied to the Barrow Hema- 
tite Iron and Steel Company, six to the Blaenavon Iron 
Company, and three to the Aireside Steel and Iron 
Company, Leeds. The arrangement is clearly shown 
in the detailed views. The horizontal shell is traversed 
by three flues, of which the lower E (Fig. 3) is of 
much larger diameter than the two upper F F. The 
heat from the furnaces A A enters the flue E by the 
vertical neck B, lined with refractory material C, and 
traverses its entire length, passing over the Galloway 
tubes G G inits course. The remote end of the flue 
is connected to a chamber H, to which the return 
tubes F Fare also connected. In entering this chamber 
the gases strike against the mass of firebrick with 
which its end is lined, and as this mass attains a great 
heat it aids in lighting up the gases after the furnace 
has been fired. The flues F F are connected to the 
chamber I, which forms the top of the downtake J 
leading to the main flue. K is a damper. It will be 
noticed that the end plate of the boiler forms the end 
of the chamber H, and consequently that the latter 
needs no staying at the end. 





ENGRAVING MACHINE. 

Tus machine, illustrated on page 5, is another 
adaptation of the pantograph, that prolific source of 
mechanical inventions. It is adapted for copying on 
metals, ivory, vulcanite, or glass; designs, letters, 
figures, &c., and for line dividing on straight, flat, 
bevelled, or cylindrical surfaces. 

In using the machine the material to be engraved is 
clamped on the table M, shown in the perspective 
view ; the copy being placed at T, over which a style 
S attached to one arm of a pantograph (Fig. 2) is moved. 
Bya well-known principle of this apparatus, if a straight 
line is drawn from S, cutting the links J and N at E 
and F, then if the point F is fixed and S is moved over 
any path whatever, E will move over an exactly similar 
one. 

In the actual machine, F is a saddle sliding on N, to 
any part of which it may be clamped, but working on 
centres in the carrier P, which is rigidly attached to 
the frame of the machine, By the above arrangement 
the whole system of linkwork can rotate horizontally 
about F. At E there is a revolving drill, carried on 
the slider K, which can be clamped on J so that F, E, 
and § are in one straight line. This drill is driven 
by a treadle in the case of the machine illustrated, 
and rapidly cuts out in any article placed on the 
table M an exact copy of the path followed by the 
style S. The copies used may be line drawings on 
paper, but preferably on metal, wood, or vulcanite, 
For simple letter and figure work separate metal types 
are set in the table T, similarly to printer’s type. 

The style is guided by the right-hand of the operator, 
whilst the left regulates the depth of the cut by means 
of a milled nut on E, and by the use of a stop this 
depth can be kept constant if required. The cutter 
runs at a high speed and the section of the cut may be 
of any form; moulded, semicircular, bevelled, rectan- 
gular, or even dovetailed. For engraving on finished 





brasswork a simple flat doubled-edged drill gives a 
clean brilliant cut, free from burr, which may be either 
left bright, or coloured by suitable solutions. When it 
is desired to fill the cut with wax a long pointed drill 
is used, giving a cut with steep sides, and leaving the 
bottom of the cut sufficiently rough to hold the wax. 

The mounting table M iscapable of motion in all 
directions, and is fitted with a swivel joint for circular 
and bevelled work. For circular dividing the worm- 
wheel shown in the perspective view is used, the 
number of teeth in which is suited to requirements, 
and where these are extensive changeable worms are 
adopted. Lines are worked by a simple point tool in 
the cutter spindle, the style being moved along fixed 
straight guides, and all lettering and figuring may be 
done at the same setting of the machine. 

The machine was originally designed by Messrs. 
Taylor, of the Slate-street Works, Leicester, for 
engraving figures and letters on their photographic 
lenses and other scientific instruments, but has now 
been adapted to a great variety of work, including 
name- plate engraving, stamp engraving, embossing 
seals, dies, and moulds, marking and numbering instru- 
ments and tools, dividing and engraving dials, scales 
for gauges, and measuring instruments. 

In addition to the above, the machine will do engine 
turning and profiling work, and by the use of suitable 
milling tools in conjunction with the dividing apparatus, 
wheel cutting and similar work may be executed. 

From the above description it will be seen that the 
engraving is not of the same size as the pattern. In 
the machine illustrated, the size of the engraving may 
be varied from one-fourth to one-sixteenth that of the 
copy. Weare requested to state that a machine is 
now on view at Mr. G. 8S. Martin’s photographic depét, 
Bream’s-buildings, Chancery-lane, fee. 





MISCELLANEA. 


THE vertical boring at the Channel Tunnel works at 
Dover has now reached a depth of 700 ft. 


The German military authorities are training a number 
of falcons, with a view to capturing carrier pigeons. 


The municipal authorities at Madrid have decided to 
close all the theatres of the town which are not lighted 
with electricity. 


A series of tests on steel rails has recently been carried 
out by Japanese engineers, which indisputably prove the 
superiority of English manufacture over that from Ger- 
many. 


The 6-in. wire gun constructed at Erith to the designs of 
Mr. Longridge, will shortly undergo trial at the yal 
Arsenal. The gunis13 ft. long over all, and is rifled 
with a uniform pitch. : 


A contract has been signed between the Railway Com- 
missioners of Victoria and the Westinghouse Brake Com- 

any, under which it is provided that the automatic air 
cae of the company shall be exclusively used on the 
Victorian railways. 


It is stated that overtures are being made by the 
Italian Government to the Pennsylvanian steel manu- 
facturers, for a smoty steel armour plates, as the 
Italians do not wish to be entirely dependent on European 
sources for their supplies. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ending December 25, 
amounted, on 15,5024 miles, to 1,258,734/., and for the cor- 
responding period of 1886, on 15,394} miles, to 1,155,311/., 
an increase of 107? miles, or 0.6 per cent., and an increase 
of 103,423/., or 8.9 per cent. 


Rich veins of natural gas have, it is said, been struck 
at Courtright, Canada, and also at Port Colborne; and 
experts, A ae have gone over the ground, say that there is 
very good reason to believe that there is gas in the neigh- 
bourhood of Toronto. Should this prove to be well- 
— Toronto is likely to become the Pittsburg of 

anada. 


The sliding scale agreed to between the colliery pro- 
prietors and miners of Northumberland terminated with 
the advent of the new year, and no fresh arrangements 
have so far been made, The pits will be worked at the 
present rate of wages, which in future will not be con- 
trolled by a sliding scale unless some agreement is come to 
as to its continuation or readjustment. 


The Admiralty have contracted with the Barrow Ship- 
building Company to eupply the machinery of the new 
composite gunboats Peacock, Pigeon, and Rover. The 
engines are to be of 1200 horse-power, with which it is 
expected a speed of 13.5 knots will be obtained. The 
vessels are to be of 755 tons displacement, and will be 
armed with steel 4 in. breechloading guns. 


We are informed that Delta metal is being extensivel 
employed for the shafting and other portions of the fish 
to oes, in which it has replaced steel. It has also been 
used in constructing a number of new torpedo launches for 
the Russian Government, and propellers of the same 
material have been supplied to the Swedish ironclad Svea, 
for which purpose it is superior to steel, as it.does not suffer 
corrosion. 


The Bolton Iron and Steel Company, Limited, request 
us to state that Messrs. Adams and Co., of 35, Queen 
Victoria-street, London, ceased to represent them on De- 
cember 31, 1887, and that they have opened an office at 








38, Parliament-street, Westminster, S.W., where their 
business will be conducted by Mr. Thomas Marlow, who 
for the past seven years has been the general representa- 
tive of the company. 


The Small Arms Committee have settled on the rifle for 
the future armament of the infantry, and some hundreds 
are to be prepared for further trial. The weapon is a 
magazine rifle slightly over .3in. bore, and rifled on the 
Metford principle. The accuracy of fire is satisfactory, 
both when the rifle is clean and foul, and with the 
magazine detached it forms a superb single-shot weapon. 
The recoil has been minimised by the weapon having the 
considerable weight of 9} 1b. without the bayonet, the form 
of which has not yet been decided on. 


The Hertford Corporation having had the tube well 
system under trial for some years at one of their pump- 
ing stations which is worked by water power and has 
proved such a decided success, has now determined to 
erect another water power pumping station. Messrs. 
Le Grand and Sutcliffe, hydraulic engineers, of the 
Magdala Works, 100, Bunhill-row,'London, who sunk 
the former artesian tube well, have been entrusted with 
the contract for sinking an 84 in. tube well, 100 ft. deep, 
for the new works, the supply from which it is anticipated 
will enable the corporation to entirely dispense with the 
old dug well and steam pumping plant, and thus effect a 
considerable economy. The work will be carried out 
under the plans and supervision of Mr. W. H. Wilds, the 
borough surveyor. 


A new form of portable miners’ electric lamp has been 
introduced by Messes. Sydney F. Walker and Oliver, 
electrical engineers, 195, Severn-road, Cardiff. These 
lamps are made in two forms, one containing two cells 
of a bichromate battery, and the other three. The cells 
are made in a peculiar way, the carbon element itself 
forming the containing vessel, inside of which is placed 
the usual porous cell and the zinc element, the whole 
being hermetically closed by india-rubber pads. The 
lantern is fitted with a strong lens, and a parabolic 
reflector concentrating the light. The smaller lamp is 
made of a cylindrical form, weighs 5 lb., and gives a light 
sufficient to read ordinary newspaper print at a distance 
of 6 ft. from the lamp, for ten hours, The cost of mainte- 
nance is said to be fd. per day for the small lamp, and 
1d. a day for the large one. 


When the water was run out of No. 2 dock at Ports- 
mouth on Saturday last, the old Victory, which had 
been removed from her harbour moorings for repairs, 
was subjected to a thorough survey. Considering that 
the historic three-decker has been moored fore and 
aft at Portsmouth since 1835, when she was made 
the flagship of the Port Admiral, her condition was 
found to be much better than was anticipated. The 
interior timbers are for the most part as firm as when 
built intothe hull. Inside the bottom, where water had 
found an entrance, the timbers on which the iron ballast 
rested, were sodden and soft, while outside, near the 
water-line, where boats had rubbed off the copper, the 
planking showed signs of decay. The recent leak which 
placed the old ship in danger of sinking was caused by 
the friction of the cable on the port side. The cost of 
her renovation will be comparatively slight. It was in- 
tended at one time to moor the Victory in one of the dock- 
yard basins, but as this would interfere with the laudable 
curiosity of visitors and with the earnings of the water- 
men, she will take up her old position in the harbour when 
she has had her defects made good. 


The following paragraph from the Times may, in these 
days of German competition, prove of interest: “A 
writer in a Chinese journal (who is probably an officer of 
the Chinese Navy and of the squadron itself) describing 
the four vessels, two built at Elswick and two at Stettin, 
which left Portsmouth in August last for China, con- 
cludes by instituting a comparison between them. The 
displacement of the German boats, he says, is 3100 tons, 
as against 2300 tons of the English, still they only carry 
two 2l-centimetre and two 6-in. guns, against Arm- 
strong’s three 2l-centimetre and two 6-in. guns, besides 
an auxiliary armament of vastly superior importance. 
In speed there is an enormous difference. The German 
ships only attain a speed of 15 knots, while the English 
have reached nerrly 19 knots. Again, in the protection 
against an enemy’s fire, it appears that the turtle steel 
deck of the English ships is considerably superior to the 
vertical armour of the German ships. ‘ The German 
armour is laid on in three strakes, only 30 in. deep, 
and consequently liable to be — broken across 
by a moderately heavy projectile. The upper strake 
is 8in. thick, the lower two 6 in. only. The English 
armoured deck, if measured horizontally, is 8 in. thick, 
without taking into account the special properties 
of sloping armour for deflecting shots. The workmanship 
in general, and particularly the blacksmiths’ and ship- 
wrights’ work in the German vessels, is very rough indeed. 
A large number of fittings provided in the Armstrong 
boats do not exist in the others, and in some instances 
these omissions constitute extremely grave defects.’ The 
writer specifies the means of closing the doors in the 
water-tight compartments in case of accident, the German 
vessels not being provided with gear above water for open- 
ing or closing them ; the steering gear, where there is an 
absence of relieving tackle ; and the absence of davits for 
the principal boats. 





COAL ON THE Paci¥ic Coast.—Beds of bituminous coal 
have been discovered near the head waters of the Puy- 
allup, in Washington Territory, and within some 30 miks 
of Tacoma. Mining is already carried on to a large 
extent, and the Northern Pacific Railroad Company has 
expended large sums in increasing shipping facilities, 
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LAUNCHES AND TRIAL TRIPS. 

On the 28th December the new steel screw steamship 
Damascus, recently built and engined by Messrs. Robert 
Napier and Sons, Glasgow, had her official trial trip on 
the Firth of Clyde, She was built for Messrs. George 
Thompson and Co.’s Aberdeen line. She is a vessel of 
3800 tons gross, and measures 350 ft. by 44 ft. by 33 ft. 
The propelling machinery consists of a set of the builders’ 
triple-expansion engines, which are capable of indicating 
3000 horse-power, with a working steam pressure of 150 lb. 
per square inch. This machinery is similar to that sup- 
plied to the same owners’ steamer Aberdeen several years 
ago, but has been fitted with Mr. A. C. Kirk’s valve 
gear and other improvements, which have added to its 
efficiency and economy. At the trial on the measured 
meg the Damascus attained a mean speed of 144 knots 
per hour, 


On Thursday, the 29th ult., there was_ successfully 
launched from the yard of Messrs. Joseph L. Thompson 
and Sons, North Sands, a handsomely modelled steel 
steamer named the Cabo San Antamio, built for the 
Spanish Line of Messrs. Ybarra and Co., at Seville. The 
vessel is of the following dimensions: Length, 260 ft. ; 
breadth, 26 ft, ; depth, 23 ft. Gin. She will be fitted with 
engines of the triple-expansion type of 700 horse-power, 
which have been constructed by Messrs. Blair and Co., 
Stockton-on-Tees. This is the fifth vessel built by the 
firm for Messrs. Ybarra and Co, 

The steel screw steamer Glanmire, which was lately 
built and engined at Dundee by Messrs. W. B. Thomp- 
son and Co, for the City of Cork Steam Packet Company 
(Limited), had her trial trip on Thursday, December 29. 
In the run from the Buoy of Tay to the Carr Beacon she 
attained a speed of 13.7 knots per hour. 


On Monday, January 2, Messrs. Pearce Brothers. 
Dundee, launched the Anshin-Maru, a neatly modelled 
passenger screw steamer, which is intended to form the 
first of a fleet to run upon the Japanese coast. Sheisa 
vessel of 300 tons register, and is to be fitted with engines 
of 75 horse-power nominal, and appliances for forced 
draught, She has been built to the order and designs of 
Mr. James J. Pearson, Newcastle, who represents a 
Japanese syndicate in this country. 

On the same day a splendid steel screw steamer of 3271 
tons gross, named the City of Dublin, and built to the 
order of Messrs. George Smith and Sons, Glasgow, was 
launched by Messrs. Workman and Clark, Belfast, 
She is intended for Messrs, Smith and Sons’ well-known 
** City Line” of East India steamships, and measures 
361 ft. 8in. by 42 ft. 7 in. by 26 ft. 4in. She has been 
specially designed for carrying large cargoes of grain. 
Her hull is divided into eight water-tight compartments 
by steel bulkheads. The propelling machinery will con- 
sist of a set of triple-expansion engines having cylinders of 
254 in., 42 in., and 674 in., with a piston stroke of 4ft. The 
working steam pressure will be 160 lb. per square inch. 


Messrs, A. and J. Inglis, Pointhouse, Glasgow, have 
recently had a series of very complete speed trials of the 
steel screw steamer Karagda, which they had built for 
the British India Steam Navigation Company. She isa 
vessel of 1168 tons, and is fitted with triple-expansion 
engines of 1750 indicated horse-power. On the measured 
mile at Skelmorlie she attained a mean speed of 13.85 
a per hour, which was also the result of an extended 
trial. 





Tue AUSTRALASIAN FEDERAL DriRkoToRY oF Com- 
MERCE, TRADES, AND PRoFESSIONS.—We have received a 
copy of this publication, which, in addition to a complete 
list of names and addresses, trades and professions, con- 
tains a variety of interesting statistics, and fifteen maps 
of Australasia and its component parts. The book is 
published by Mr. J. W. Rogers, F.R.C.I., Melbourne 
and Sydney, the agents for the United Kingdom being 
Messrs, John Haddon and Co., 3 and 4, Bouverie-street, 
Fleet-street, London. It will prove most valuable to all 
having interests in our Australasian colonies. It gives a 
full account of the tariffs, and the industrial resources of 
each colony, and forms a gazetteer to the towns. 

THREADING THE CABLE OF THE HocKLEY TRAMWAY AT 
BreMInGcHAM. —On the last day of the old year the difficult 
task of threading the cable of the Hockley cable tramway 
was undertaken. Work was commenced at 11 0’clock on 
the Saturday, and, by a quarter to nine next morning, 
the operation had been completed, and the two ends of 
the cable were temporarily spliced together. The cable 
was wound on a single reel, and to one end was attached 
50 yards of thinner cable, which it was at first intended 
to draw along as slack by two horses, whilst two bogies 
50 yards apart, moved by locometives, dragged the main 
cable. This arrangement was, however, found impracti- 
cable, as the splice between the thick and thin cables 
doubled in advance and caught against the pulleys. It 
was therefore decided to cut this splice away and trust to 
the bogies alone, after which another start was made. It 
was then found, however, that the two bogies could not 
be kept at the same speed, and the second gaining on the 
other, commenced to double the cable in its chamber. 
The locomotives were therefore removed from the second 
bogie, all the pulling being done by the one in front. This 
arrangement proved successful, but the progress made 
was somewhat slow, as signals to stop were frequently 
flashed by lantern from the paying-out station owing to 
hitches occurring there. The line has been designed by 
Mr. E. Pritchard, M.I.C.E., of 37, Waterloo-street, 
Birmingham, and Mr. Kincaid, M.I.C.E., of London, 





ELEVEN-INCH HOWITZER. 
CONSTRUCTED BY SIR W. G. ARMSTRONG, MITCHELL, AND CO., LTD., NEWCASTLE-ON-TYNE. 
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Amone the various objects forming the splendid 
exhibit of the Elswick firm at the late Newcastle Exhi- 
bition, the 28-centimetre high-angle firing howitzer, 
for penetrating the decks of war vessels, and which 
is one of the latest types of gun produced by this 
firm, did not find a place. We publish an elevation 
and plan of it above, and from these the arrangement 


will be seen to consist of a rifled 11.02 in. howitzer |& 


mounted on a recoil framing in such a way as to be 
capable of being elevated and fired up to an angle of 
75 deg. The gun is elevated or depressed by means of 














the hand gearing, the horizontal position being shown 
in dotted lines, The form of mounting is known as 
the Elswick hydro-pneumatic centre pivot system, 





JAPANESE ENGINEERS. — Three Japanese engineers 

aduates of the Imperial College of Tokio, have arriv 

in the United States with the intention of sojourning in 

various American cities in order to acquire a thorough 

—— of engineering. They will afterwards proceed 
urope, 











Jan. 6, 1888.] 


ENGINEERING. 


9 








HOWE TRUSS TIMBER BRIDGE ACROSS THE WILLAMETTE RIVER, ALBANY, OREGON, 
CONSTRUCTED BY THE OREGON PACIFIC RAILROAD COMPANY. 
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WE have been favoured by Mr. J. Bernard Walker| The chords, top and bottom, consist of four pieces| engineers to own that we have very much yet te learn 


with the following particulars of a very interestin 
timber bridge built by the Oregon Pacific Railroa 
Company across the Willamette River, State of Oregon, 
U.S.A. The dimensions for a wooden bridge are, even 
for the United States, unusual, and the draw-span, 
with its length of nearly 100 yards, is considerably the 
largest of its kind in the world. 

The exigencies which demanded an immediate 
bridging of the river, the delay in sending to the east 
for material for an iron structure, the abundance of 
magnificent Oregon pine in the neighbouring mount- 
tains, and lastly, the conviction that with a proper dis- 
tribution of its bulk, timber would do its work of 
resisting strains of compression and tension with just 
the same certainty as steel or iron, led the company 
toconstruct the bridge of timber, not even inserting 
the customary iron draw-span. 

The total width of the river, 610 ft., is crossed by 
two Howe truss spans of 175 ft. each, and a draw-span 
of the same system 260 ft. in length, as shown in 
Fig. 1. The bottom of the bridge is 11 ft. clear of 
high-water, and 42 ft. clear of low-water line. The 
river piers, which carry the 175 ft. spans, consist 
each of 32 12-in. piles, and the draw-span pier of 69 
piles. These are driven through the surface gravel 
and penetrate from 15 ft. to 20 ft. into the underlying 
blue clay. The piling is surrounded by a casing of 
12in. by 12 in, timber, built in horizontal layers with 
a slope of 1 in 12. The space between casing and 
piling is filled with rock and gravel. 

Resting upon the piling of the draw-pier, which has 
a width at the top of 24 ft., are three layers of 12 in. 
by 12 in. timbers, and above these two layers of 4 in. 
planking. Upon this planking are placed the cir- 
cular rail 22 ft. in diameter, for the wheels, and the 
central socket which receives the pivotal pin. Upon 
this pin, and at right angles to the length of the bridge, 
is placed the box girder, 23 ft. deep, which receives at 
its ends the two bottom chords of the bridge ; and it 
is so adjusted that the bulk of the weight of the bridge 
is transmitted to the central pin, the circle of wheels 
taking only sufficient load to give stability to the bridge 
in turning The turning gear consists of the usual 
rack-and-pinion arrangement, and one man can open 
the bridge in two minutes or less. 

The detail views, Figs. 2 to 6, on the present page and 
page 12, will show the simplicity of the construction. 





fastened together laterall 
from longitudinal play by Lcemacd keys tightly fitted, 
the ? in. bolts passing through the keys and securing 
the whole firmly together. Where the joints occur in 
the length of the chord-pieces, they are held together 
by two iron straps, one on each side of the joint, which 
are tightened by jib and cottar. 
placed that the joints are evenly distributed, and never 
occur at the same point of section of the chord. 

The diagonal braces and counters bed upon cast-iron 
angle blocks, which are hollow, for lightness, but 
strongly ribbed within. The face of the angle block is 
plane, and set at right angles to the centre line of the 
brace that beds upon it. Through these angle blocks, 


and between the chord-pieces, pass the vertical truss | 
rods, which are tightened by nuts against wrought- | 


iron jib plates upon the outside of the chords. 

To insure a camber of 5 in. on the 175 ft. spans the 
width of each panel is 2 in. greater at the top than at 
the bottom chord. The main braces are arranged in 
pairs, with the counters passing between them, and 
where the braces cross they are bolted together to 
insure lateral stiffness. 

The weight of the bridge is one ton per foot, and it 
contains some 800,000 cubic feet of sawn timber. The 
time occupied in construction from the sawing of the 
timber to the passage of the first train was five months, 
and the whole work was carried through without a 
single accident. 

The completion of this work marked an important 
step in the progress of the Oregon Pacific Railroad 
from its fine deep-water harbour on the Pacific towards 
its eastern connection with the Atlantic coast. Just 
now this enterprise is a central point of interest in the 
railroad circles in this country, for its success means 
the opening of another trans-continental line of road, 
and the development of some of the finest stock, grain, 
and mineral land in this famous district of the ‘* North- 
West.” 








ELECTRICAL TRANSMISSION OF POWER. 
To THE Epitor oF ENGINEERING. 

Srr,—I observe that a discussion on the above subject 
is being held in your columns, and that Mr. A. L. Steaven- 
son has put the very pertinent question, ‘‘ What are we to 
gain by the adoption of this method of transmission ?” 

I think it would be wises on the part of electrical 


The lengths are so| 


by # in. bolts, and secured | upon this subject. What we hope will be gained »y the 


adoption of electric transmission, when the dif’ ~ ‘ties 
ae have been overcome, are as follows: : 
1. Decreased first cost of plant, and of installation. 


2. Greater efficiency and decreased cost of mainte- 


nance, 

3. Greater convenience, 

In all of these, except the last, we have formidable 
| rivals to meet ; and we have also the fact pointed out by 

Mr. Steavenson that while a miniig engineer would 
| benefit by taking an air-driven machine as far into the 
| workings as possible, he would think well, in the present 
| state of our experience, before taking an electromotor 
| underground at all. 
| Taking the advantages named in order, we claim that 
| the cost of a system of plant for transmitting energy by 
electricity should be less under the same conditions than 
the cost of any other plant for the same purpose. Takin 
electricity as against its most formidable rival, compresse 
air, you have in the one case a steam engine driving a 
dynamo-electric generator, a pair of connecting cables, and 
a dynamo-electric motor, In the other you have a steam 
engine driving an air compressor, an air receiver, cun- 
necting pipes, and a mechanical motor driven by the ex- 
pansion of the air. 

Each part of the system costs less for the same work 
and under the same conditions for electric transmission 
than by compressed air; but, in particular, the connecting 
cables possess very great advantages over the pipes used 
for conveying air. The pair of cables cost considerably 
less than the one pipe; they are far more easily fixed, as 
they will go round corners, or in any out-of-the-way place 
that may _~ convenient, taking up little room ; they have 
no troublesome joints to make or to leak, or at the worst 
they need not have a fractional part of the number of 
joints necessary with pipes, and if properly made and laid, 
accident, they require very little attention. 

Next, the increased efficiency. No one appears to know 
what the actual efficiency of compressed air is. I have 
had it given me at from 25 per cent. to 50 per cent. by 
different users, 

The losses in the electric system of transmission are 
made up of the loss in the generator or generators; the 
loss in the connection to the motor ; the loss in the motor. 

The losses in the generator are the loss in the engine, 
due to friction, &c. ; the loss in the dynamo-electric gene- 
rator, due to the charge for magnetisation, or heating the 
wires on field magnets and armature ; the loss from fric- 
tion; the charge for conversion from mechanical energy 
into electrical energy. 

The loss in the odie is measured by the product of the 
| square of the current into the resistance of the cables, 
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The losses in the motor are, as in the generator, for 
magnetising field magnets and armature, or heating the 
wires thereon, for friction, and for conversion from electri- 
cal energy into mechanical energy ; and at present, at any 
rate, the loss sustained in reducing the speed from the 
quick-running shaft of the motor to that of the usually 
slow-running engine it is required to drive. 

The losses in generators and cable have been thoroughly 
thrashed out in electric lighting. Every electric light 
engineer knows what he has to allow for loss in them. 
But the losses in motors are at present rather an unknown 
quantity. It is not at all clear that we know yet how to 
properly construct an electromotor so that it shall do 

ractical work in competition with its rivals; and the 
osses_ by friction of the reducing gear have already 
proved a very serious obstacle. It is, of course, quite 
obvious that however high the return may be of the 
power delivered to the shaft of the generator, that may 
be taken from the shaft of the motor ; if there is a great 
loss involved in the necessary adoption of reducing gear, 
the gain may be on the wrong side of the account. 

Messrs. Immisch and Co, certainly deserve great credit 
for the persevering manner in which they have attacked 
the subject of electromotor censtruction ; but I certainly 
think that if a motor can be constructed on the lines of 
that indicated in the conditions attached to the prize 
offered by ‘‘ Industries” last year, viz., to run at 250 re- 
volutions with an efficiency of 90 per cent., and a weight 
of 9501b. for 10 horse-power transmitted, it would have 
a far greater chance of success than a quickly running 
motor. Nor does it appear to me that it should be im- 
possible to accomplish even a slower speed than that. It 
1s merely a question of working out the problem and the 
£8. d. involved in doing it, 

With regard to the dangers attached to transmitting 
power by electricity, to which Mr. Steavenson has called 
attention, viz., heating, sparking, and shocks. The 
first will, in my opinion, be most properly dealt with 
by making the cable and wires on both motor and 
dynamo of such a section proportional to the current they 
have to carry that a careless engineman cannot burn 
them. The fusible plug may do for a makeshift while the 
motor is being improved ; but I feel sure it will be con- 
demned asa barbarity, when once the motor problem has 
been fairly grappled with in respect of sparking. I fear 
Mr. Snell has rather increased the fear on account of 
this matter by his description of the formidable pre- 
cautions that have been taken to render the spark harm- 
less. I feel sure that, as long as such precautions are 
necessary, electric transmission will not make headway in 
mines. 

But I am unable to see that they are necessary. Inthe 
first place, if experiments made by Mr. Mordey and 
myself are correct, a spark per se does not ignite gas, but 
a spark of a certain energy, so that the problem reduces 
itself from getting rid of the spark, to reducing its energy 
below firing point, which, as Mr. Snell will know, is a 
very simple matter, The question of shocks is far more 
serious, and I hardly think that Mr. Snell was wise in 
treating so lightly the expression of a well-grounded fear. 

Every one who has studied the subject knows that the 
problems of lighting the comparatively small area of a 
mine, and transmitting power to its extreme limits, are 
not alike with reference to the tensions that are used. In 
lighting you can only use the tension of the lamp you 
burn, at present only a little over 100 volts, and that ten- 
sion, with the steady currents used for incandescent work, 
is not only harmless, but would be beneficial if you could 
get a little of it, which you very rarely can. 

In transmitting power, on the other hand, we want to 
use as high tensions as we possibly can, both to increase 
the efliciency of transmission, and to decrease the size of 
the cable. As the power transmitted is a product of the 
tension and current used, the more you increase the former 
the more you can decrease the latter, and therefore the 
more you can decrease the size of your connecting cable 
without increasing the loss in the cables, 

The loss involved in transmitting a current of 10 ampéres 
through 2 ohms is equal to that involved in transmitting 
20 amptres through 1 ohm; and for the same distance 
this means a cable of half the sectional area. Further, it 
is well known that the efficiency of transmission is repre- 
where FE, represents the back 


sented by the fraction Ee 
electromotive force of motor and E the electromotive 
force of the generator. But this means that unless high 
electromotive forces are used, very little power can be 
transmitted if a high return is to be obtained. And you 
dare not use high tensions till you have first faced the 
problem of insulation for high tensions. 

At the present time it is possible to get a very severe 
shock from a naked wire carrying a high tension current 
to ground, andif very high tensions were used it would be 
possible to get a shock through the coverings that are now 
in use to ground, and this ina mine, as Mr. Steavenson 
has very rightly pointed out,, might be a very serious 
matter. The reason is that the body of the generator and 
motor themselves are never insulated from their wires, 
for high tensions, in the same sense that low-tension 
machines are, consequently a man with a damp coal- 
dusty hand, standing on coal, rails, &c., placing one hand 
on a wire or part of the apparatus, will only fail to get a 
very severe shock, more particularly if there be some 
alteration in the circuit giving rise to an extra current in 
the dynamos at the same moment, if there is an insulator 
between either his hands and the wire or his feet and the 
rails of sufficiently high resistance to practically break the 
circuit which he forms with machines and wires, 

Yours very truly, 
Sypnry ® WALKER. 
195, Severn road, Cardiff, January 3, 1888. 

P.S. I have omitted to notice one pointin Mr. Steaven- 

son’s letter. I do not seeany reason that there should be 





any difficulty in transmitting all the power required in a 
mine, subject to the remarks made above, 


To THE EpiTor or ENGINEERING. : 

Sir, —Referring to Mr. A. L, Steavenson’s letter in 
your issue of December 30 last, may I contribute the 
following observations to this subject, so especially interest- 
ing to coal miners? Some eight years ago I had the 
pleasure of giving assistance to Captain W. Blanch Brain 
(at present, I believe, in a distant part of the globe), 
who pioneered electrical transmission in this country 
by the practical investigations he made at the Trafalgar 
Collieries, Forest of Dean; after which he introduced 
there electric transmission for pumping; the system has 
been extended as described in Mr. Frank Brain’s recent 
paper before the South Wales Mining Engineers. 

t is important to note that Captain Brain brought a 
totally new light to bear on the question, for it was 
his initiative and spirit of research which practically de- 
monstrated for the first time that high efficiencies could 
be returned by electric motors, and that the previously 
assumed maximum of 50 per cent. return was a fallacy. 

Electrical engineers, above all others, are interested in 
pep. forward nothing but solid facts on this subject. 

will make a few practical running observations on points 
touched on by Mr. Steavenson, 

It isnot the proper thing to say ‘that nothing more 
than a slight shock will be experienced by those touching 
the apparatus.” It altogether depends on how and on 
what conditions, It is possible to arrange the installation 
so that no parts, which have any right to be touched, will 
give any “‘sensation” at all. If a slight shock is expe- 
rienced or a “‘ momentary unpleasantness,” it is proof that 
there is some leak. There is a great deal of misconcep- 
tion about dangerous shocks; it is possible to obtain dan- 
gerous shocks with dynamos of very low electromotive 
force. I was severely hurt by such a one more than a 
decade ago, when at work with those to whom we owe the 
start of the present position of electric light and power 
(electrical engineers in France). We all know that a 
steam boiler and engine working at 30lb. may be very 
dangerous to life if the cylinder bottom blows out; we 
also know that no danger need be present with boilers and 
engines at 1501b. Similarly high electric pressure pro- 
perly arranged need present no dangers. 

Mr. Steavenson and others will find much useful infor- 
mation (and comparisons with other methods of transmis- 
sion) on this subject in a paper read before the Mining 
Institute of Scotland (and published in vol. viii., part 8, 
of their Transactions), by Mr. Fred. Jno. Rowan, of 
Glasgow. This is the most able and thorough paper yet 
compiled with reference to mining electric power trans- 
mission. 

With regard to the Rirmingham air scheme we don’t 
want to know what the engines will do or what may be 
expected; but we want to know what compressed air 
engines do actually effect as compared with electric motors, 

Phe statement quoted by Professor Osborne Reynolds, 
M.A., F.R.S., is directly opposed to facts; itis just when 
considerable quantities and distances are involved that 
electric transmission has no competitors. Let me recom- 
mend to Mr. Steavenson and other mining engineers a 
practical method of settling this question ; let them select 
a good big job worth looking after, and get comparative 
contracts offered for various methods of transmission, and 
let minimum results be guaranteed. 

As regards Dr. Siemens’ observation it is undated, and 
too meagre to say much about it; but I am sure he 
would now have indorsed my observations. When pro- 
per put down electric transmission can be made per- 
fectly safe inthe most fiery mines. Of course there are 
cases in which economy of transmission may be ignored, 
for the advantages of air required for specific reasons. 

Mr. Steavenson’s postscript is very amusing, but exact 
data do exist of {what can and is being done with electric 
transmission—Captain Brain’s work, and others quoted 
in Mr. Rowan’s paper ; but, as I said before, the proper 
way to arrive at the facts of the case are to go into it ona 
job that is really worth while looking after. 

Your obedient servant, 

London, Jan. 3, 1888. Ravc.irFk WARD. 





THE DRAUGHTSMEN’S PROVIDENT 
SOCIETY. 
To THE Epitor oF ENGINEERING. 
Sm,—Will you kindly allow me to call the attention of 
your readers to the fact that a general meeting of draughts- 
men, to establish the above Society, will be held in the 
meeting room of the Society of Architects, at St. James’s 
Hall, Piccadilly, W., on Monday, January 9, at 7.30 P.M. 
Gentlemen who desire to join without entrance fee 
should send in their proposals at once, as many more 
have already written for particulars than will suffice to 
fill the free list. 
Your obedient servant, 
G. A. T. Mipp.eton, Secretary. 
36, Leathwaite-road, 8. W. 





PAPER COATING FOR PULLEYS. 
To THE Eprror oF ENGINEERING. 

Srr,— Understanding that there isa paper wen made 
for covering pulley surfaces for the prevention of the slip- 
ping of belts, I will be pleased to learn either from your- 
self or from any of your numerous readers, who are the 
makers of this, with their address. 

Yours truly, 
J. R. RUSSELL. 

65, West Regent-street, Glasgow, Dec. 28, 1887. 





NOTES FROM THE NORTH, 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market opened 
very dull last Thursday forenoon, in sympathy with 
stocks, and prices decliued 4d. per ton from the previous 
day’s close ; but a strong copper market, coupled with 
some good buying at the lower prices, sent quotations up, 
and the early decline was not only recovered, but the 
market closei 2d. per ton over Wednesday’s close. Cleve 
land iron was 3d. down in the forenoon, but recovered. 
Hematite warrant iron was also weak in the forenoon, 
and buyers were ld, per ton lower ; but in the afternoon 
they were offering at the close 2d. over the previous day’s 
close. The closing settlement prices were—Scotch war- 
rants, 43s, 14d. per ton; Cleveland, 33s. 14d. ; hematite, 
45s. 6d. There was a much better feeling in the pig iron 
market on Friday, and the tone was buoyant throughout. 
The price of Scotch iron at the opening was 14d. per ton 
over the previous day’s closing quotations, and a further 
advance of 34d. was subsequently made over Thursday’s 
best price, and the market closed at that. The decline 
that took place on Thursday forenoon to the extent of 
1s. 14d. under the preceding week’s close was recovered to 
within 4d. Cleveland iron recovered 24d. further, and 
closed 5d. per ton under the final price on that day week, 
and the price of hematite warrants was 6d. lower on the 
week. With the close of the forenoon market bu:in s+ 
closed for the year, and the following were the fi.al 
quotations : 

1887. 1886. Difference. 
d d d 


s. d. 2 2, 8. d. 
Scotch . 43 44 44 6 1 14 less 
Cleveland ... 33 4 35 14 iD ws 
Hematite ... 45 6 46 2 O's ss 


In consequence of the advent of the new year the brokers 
and merchants who constitute the ‘‘iron ring” in the 
Royal Exchange held Monday and Tuesday of this 
week as complete holidays, business being entirely sus- 
pended in the warrant market. The market was ny 
at the opening to-day, and the prices, which began well, 
gave way in the course of the forenoon. An increase of 
about 200,000 tons for the year in the stocks of West 
Cumberland had a somewhat depressing effect on the 
market. The closing price for Scotch iron in the forenoon 
was slightly above the lowest, but 5)d. under Friday’s 
close. In the afternoon the close was 43s. cash buyers, 
with sellers 1d. per ton higher. No business was done in 
Cleveland warrants; hematite iron declined in price in 
the forenoon, but was a little firmer in the afternoon, 
Owing to the holiday feeling which took possession of the 
trade” at Christmas time, the amount of actual busi- 
ness ,done in warrants has of late been comparatively 
small, and there has been very little fresh business done 
in respect of makers’ iron ; but after this week has passed 
away a return of business activity may confidently be 
looked for. One of the Glengarnock furnaces that was 
making basic iron has been damped out, so that over all 
Scotland the number of blast furnaces in actual operation 
stands this week at 84, as compared with 75 at this time 
last year. Last week’s shipments of pig iron from all 
Scotch ports amounted to 7092 tons, against 5281 tons 
in the preceding week, and 6062 tons in the correspondin 

week of 1886.87. The stock of pig iron in Messrs. Conna’ 
and O©o.’s public warrant stores yesterday afternoon stood 
at 942,840 tons, as was the case yesterday week, thus show- 
ing no change for the week. 


The Local Coal Trade.—Comparatively little new busi- 
ness was done to-day by the coalmasters and merchants 
who hold their weekly meeting in the Glasgow Royal 
Exchange. In many places the miners are still holding 
their new year holidays, and merchants and shippers 
are not inclined to enter into fresh engagements until 
labour has been generally resumed. To-day Lanarkshire 
quotations are as follow : 


F.o.b per Ton. At the Pit per Ton. 
s. d. s. d. sd. Bd. 
Main coal... 5 9to6 0 3 
Ell ... ne 0,6 9 4 0,, 
Splint ose POND sev is 3 “ 
Steam gar Giana 5 aa 
Ayrshire coal, 5s, 9d. to 6s, 3d, f.0.b, 


More ey Contracts.—Messrs. Fleming and 
Ferguson, shipbuilders and engineers, Paisley, have just 
received an order from the Preston Town Council to con- 
struct and engine a powerful dredger, somewhat larger 
than the two already built by them, for the deepening of 
the River Ribble. The dredger is to be of steel throughout 
and is to be capable of dredging 800 tons per hour from 
a depth of 35 ft. It was announced a few days ago 
that Messrs William Denny and Brothers, Dumbar- 
ton, had contracted to build for the Compania Trans- 
atlantica of Spain a steel screw steamship of 
tons gross measurement, which will have great speed, 
for the company’s new mail contract, and be fitted 
in a luxurious manner for a large number of first and 
second-class passengers. She will be a sister ship to 
the one which Messrs, Denny built last year and 
despatched to Cadiz a few weeks ago for the same com- 
any. A telegram from Dumbarton to-day states that 
essrs. Denny and Brothers have just booked another 
order for a similar vessel for the same owners—a repeti- 
tion of the one announced last week. Messrs. A. M‘Millan 
and Son, of the Dockyard, Dumbarton, have just secured 
an order to build a steamer of large size for French owners. 
For Messrs. Thomas Cook and Son, tourist agents, 
London, Messrs. Bow, M‘Lachlan, and Co., Thistle 
Works, Paisley, have contracted to build three paddle 
steamers for service on the Nile. They will be fitted 
with triple-expansion engines and locomotive boilers, 
and are to have all the latest improvements. It may be 
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mentioned that the same same firm have also booked an 
order for two sets of twin-screw engines for the India 
General Steam Navigation Company, of Calcutta, for ser- 
vice on the River Ganges. 


Caledonian Railway Extensions.—Operations will shortly 
be commenced for the widening of the railway bridge over 
Argyle street at the Caledonian Railway Company’s 
central station, Glasgow, as provided for in the Bill which 
was passed in last session of Parliament. Another piece 
of work which is also to be taken in hand is the widening 
of the line from the harbour viaduct to Eglinton Station. 
When these works are completed the central station will 
be of very much more service for the expeditious and safe 
conducting of the passenger traffic of the main portion of 
the Caledonian system. 


Dundee Harbour Board.—At the monthly meeting of 
the Dundee Harbour Board, held on Monday, it was 
remitted to a sub-committee, with powers, to obtain 
offers for the construction of a new steam tug, to cost be- 
tween 6000/. and 7000/. It was mentioned that while 
local builders would get a preference, the Board would 
ask offers from builders outside the town. A report was 
submitted in regard to the number, description, and cost 
of the requisite buoys for marking off a paryry ground 
for submarine mining in the Tay, from which it appeared 
that four buoys were required, and they would cost about 
507. The Trustees agreed to give and place the buoys, 
the War Office maintaining them. 


Rivetters’ Wages at Greenock and Port-Glasgow.—The 
rivetters emp'oyed by Messrs. Russell and Co., of Greenock 
and Port-Glasgow, have lately had their wages advanced 
from 7s. to 7s. 6d. per hundred rivets. In view of the 
great amount of shipbuilding orders in hands it is wise 
policy to anticipate the workmen’s possible and probable 
demands rather than risk a strike with all its attendant 
worry and disorganisation of labour. 


Important Extension of Telephone Communication.—The 
trunk wire joining the National Telephone Company’s 
Dundee and Kirkcaldy Exchange systems was completed 
a few days ago, and conversation over if was found to be 
as clear and distinct as with subscribers in Dundee. The 
length of the wire, including the cable under the Tay, is 
fully thirty miles. Kirkcaldy is already connected with 
Stirling, Alloa, Dunfermline, and other towns in that 
district, in addition to being in communication with 
Glasgow and Edinburgh. Conversations between Dundee 
and each of these places were satisfactorily carried on, 
congratulations and the compliments of the season being 
freely interchanged with Glasgow and with Edinburgh, 
each of them more than a hundred miles from Dundee as 
the wires go. The completion of the Kirkcaldy trunk 
wire now enables not only subscribers, but also the 
general public in Dundee, Perth, Forfar, and Arbroath, 
on payment of the usual fee, to communicate with the 
company’s subscribers in Kirkcaldy, Dunfermline, Inver- 
keithing, Tillicoultry, Alloa, Clackmannan, Stirling, 
Bridge of Allan, Falkirk, Grangemouth, and Linlithgow. 
Exchanges are soon to be opened in Markinch, Leven, 
Cupar, &c., and these will also be in connection with the 
Dundee office. Communication with Glasgow and Edin- 
burgh will not yet be opened, but the company are 
endeavouring to obtain sufficient encouragement to warrant 
them proceeding with direct wires to connect Dundee 
and the district with these cities and the adjacent towns. 





NOTES FROM THE SOUTH-WEST. 
Penygraig.—Preparations are being made for re-starting 
the Naval Colliery, Penygraig. A retaining wall is being 
built on the railway siding, and new ropes for machinery, 
and a large quantity of iron piping for watering the 
colliery dust, have arrived on the pit top. The weighing 
machine, so long idle, is also being repaired. 


Kidwelly Tin Works.—An adjourned meeting of the 
creditors of the Kidwelly Tin Works Company was held 
at Newport, on Wednesday, when it was resolved to 
accept a composition of ten shillings in the pound, to be 
paid within six months, the estate to be meanwhile vested 
in the creditors. Through the instrumentality of Mr. 
Randell, solicitor, all wages overdue were paid on Friday. 
The works, it is expected, will re-start in a month. 

Pontypridd, Caerphilly, and Newport Railway.—By the 
opening of this line, which is about five miles in length, 
the districts of Pontypridd, the Rhondda Valley, Aber- 
dare, and Merthyr are brought six miles nearer to 
London, Bristol, Birmingham, and the Midlands ; and it 
has been estimated that, by its use, a saving of half an 
hour will be effected in each journey to and from London, 
In these days of severe competition and despatch, the 
saving of an hour on a complete journey is no small 
matter. 


Dowlais Iron Company.—The Dowlais Iron Company 
commenced its new works at Cardiff on Monday, the first 
sods being cut by Sir W. T. Lewis, Mr. G. T. Clark, and 
Mr. E. P. Martin. Three blast furnaces are to be built. 
They will be fitted with all recent improvements and 
labour-saving appliances ; and, by the terms of an agree- 
ment between Lord Wimborne on the one part and the 
Marquis of Bute on the other, they must be completed 
within two years and a half of January 2, 1888. Within 
five years the works will be extended so as to embrace 
Siemens steel furnaces, with large mills for rollirg ship- 
plates, boiler-plates, &c. Within the following five years 
the works are to be further extended, so that between 
1888 and 1898 at least 300,000/. shall be expended in con- 
struction operations. In addition to the land acquired by the 
Dowlais Company for its works, it has taken ten acres of 
convenient building land for the erection of cottages to 
accommodate its workmen. The construction of these 
cottages is to be proceeded with at once. The company 


has leased 750 ft. of wharf on the Roath Dock, which is 


imported may be taken to the furnaces without needing 
the intervention of any railway other than that owned by 
Lord Wimborne. In addition to this wharfage, a lease 
has also been taken of 750 ft. of the wharf of the East 
Bute Dock, and an arrangement has been agreed upon 
by which the Dowlais Company is to construct its own 
cranes and all necessary appliances. 


Coal = for Bristol.—A memorial was read from the 
Bristol Chamber of Commerce at a meeting of the Bristol 
Town Council on Monday praying the Bristol Dock 
authorities to erect experimental coal tips along the float- 
ing harbour. The chairman of the Dock Board (Mr. Law 
explained that they went to Parliament and obtain 
powere to construct a dock at Avonmouth, to be fitted 
with coal-tipping appliances, but they could not carry the 
scheme out, because they could not secure from the railway 
companies rates which would facilitate the traffic. The 
Dock Board would, however, consider the memorial. 


Water Supply of Bristol.—The Bristol Water Company 
is seeking powers to increase its supply from the Vale of 
Wrington. The inhabitants of the hamlets in the vale 
maintain that the company will rob them of all their 
water, and they have decided, accordingly, to oppose the 
new scheme, 


The Hirwain Works.—Possession of these works was 
given on Saturday to acompany of Sheffield men, which 
proposes to ss 4 on the manufacture of crucible and tool 
steel. The works have had, in their time, many vicissi- 
tudes and many managers, 


Cardiff.—There has been an improved inquiry for steam 
coal, especially for the best descriptions, and prices have 
ruled firm. ouse coal has also been firm, especially No. 
3 Rhondda. The patent fuel trade is considered to be im- 

roving, but prices have experienced no material change. 
here has been a good inquiry for coke. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Yorkshire Miners’ Association and the Advance in Wages. 
—The annual meeting of the Council of the Yorkshire 
Miners’ Association was held at the miners’ offices, 
Barnsley, on Monday. Mr. E. Cowey, President of the 
Association, occupied the chair. There was also present 
Mr. B. Pickard, M.P. The attendance was large. Mr. 
E. Cowey, of Sharlston, was unanimously elected Pre- 
sident, and Mr. J. Wadsworth, of Wharncliff, Silkstone, 
vice-president. It was resolved that all the rules of the 
Association now in force continue so for another year. 
The question of an advance of wages and the establishment 
of a Board of Conciliation was discussed at length, and it 
was unanimously resolved : ‘That we regret the action 
of the colliery owners in respect to the advance of 
wages and the establishment of a Board of Concilia- 
tion; that Mr. Pickard again write the secretaries and 
the President of the Coal Owners’ Association. Further, 
that we recommend the miners throughout Yorkshire to 
come forward and say whether notices shall be given for 
an advance of 10 per cent. on the present rate of wages, 
at the next council or conference meeting, and that the 
said council or conference meeting be held in Rotherham, 
this day fortnight ; and, further, seeing that the con- 
ference will be held in so short a time, meetings be held 
at branches and pit-heads during this week, so that 
delegates may come prepared to the conference to deal 
with this important question, also to deal with new 
special rules under the the New Mines Act.” 


Mr. Pickard and the Miners.—The Council of the York- 
shire Miners’ Association has considered the position of 
Mr. Pickard, M.P. It resolved unanimously that so far 
as the position and salary were concerned, they be main- 
tained as originally agreed to. 


Transfer of the Sheffield Water Works to the Corporation. 
—On Monday the Corporation of Sheftield took formal 
ossession of the undertaking of the Sheffield Water 
orks Company. At noon the town clerk, attended by 
the borough accountant, a to the offices of the 
water works company, in Division-street, where they were 
received by the directors of the company. The seal of the 
company having been attached to the deed of transfer, 
Mr. Percy Blakelock, chairman and managing director, 
handed the documents to the town clerk, who responded 
with a cheque for 8000/., the amount of compensation 
agreed to be paid to Mr. Blakelock, managing director 
(5000/.), and Mr. B. P. Bromhead, law clerk to the com- 
pany (3000/.) The remainder of the business was of a 
financial character. The total capitalised price for the 
undertaking, including incidental expenses, may be put 
down at 2,100,000/., and interest and dividends upon this 
item will have to be paid to the shareholders in annuities 
and debentures at the rate of something like 70,000/. per 
annum. This will be a first charge on the revenue of the 
undertaking. In addition, the corporation will have to 
provide a redemption fund amounting to 3500/. per annum. 


The Midland Railway and its Projects.—Speaking at an 
annual dinner of railway officials, held on Saturday at 
Buxton, Mr. A. C. Haslewood spoke on the great enter- 
prise of the Midland Railway Company in adopting every 
known improvement in order to minimise the dangers of 
railway travelling. In the course of his remarks, he 
alluded to the Dore and Chinley railway scheme. He 
was, he assured all present, glad to know the Midland 
Railway Company had come to the rescue, and that in a 
few years there would be, he felt, a more rapid and direct 
means of communication between Derbyshire and York- 
shire. Besides, the construction of such a lineas the Dore 








and Chinley must do good to the whole agricultural dis- 
trict lying between Buxton and Sheffield, It was a 





to be connected directly with the new works, so that ore | traffi 


gratifying sign of the times to know that the company’s 
¢ receipts were largely increasing. 

Sheffield Trade with America.—The value of the cutlery, 
steel, and Sheffield goods sent to the United States last 
year was 1,064,011/., as compared with 702,000/. in 1886, 


Threatened Strike.—The men of the Teversal Pit of the 
Stanton Iron and Coal Company are threatening to strike 
owing to an alteration in their working hours, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday, although the 
holidays were still kept in many parts of the district, there 
was a fairly good attendance on ’Change, but very little 
business was transacted. There was, however, a strong and 
general feeling that trade is cae | and that business 
will be steadier and better than it has been for some 
years. Prices were unaltered, the nominal quotation of 
No. 3 g.m.b. being still 33s. 6d. per ton. Messrs. Connal 
and Co., the warrant storekeepers, have now in stock at 
Middlesbrougk 341,013 tons. ‘This is an increase of 3796 
tons on last week. In Glasgow this firm hold 942,840 tons. 
Shipments of pig iron from the Tees, considering the 
ssason of the year, continue fairly good. During the month 
of December the total shipments of pig iron from the port 
of Middlesbrough reached 66,173 tons, nearly the half of 
which was sent to Scotland. This was an increase of nearly 
3000 tons on December of the previous year. The manu- 
factured iron trade is getting better, some remunerative 
orders having recently come to hand. 


Engineering and Shipbuiding.— Both these industries are 
more actively engaged, and the prospects have much im- 
proved during the past month. There are several vessels 
in course of construction on the northern rivers, many of 
which are in a very forward condition. A few days ago 
Messrs. Richardson, Duck, and Co. launched from their 
yard at South Stockton an iron sailing ship 305ft. in 
length, 24 ft. extreme breadth, depth of hold 24 ft. 7 in. 
She will be rigged as a four-masted barque, and her dead- 
weight carrying capacity is about 3400 tons. The vessel, 
which was christened the ree has been built to 
the order of the British and Eastern Shipping Company, 
Limited, of Liverpool. On Saturday Messrs. Grey and 
Co., of West Hartlepool, launched a steel screw steamer 
named the Twickenham, built to the order of Messrs. 
Watts, Ward, and Co., and classed 100 Al at Lloyd’s. 
Her three-cylinder triple-expansion engines will be pro- 
vided by Messrs. Blair and Co., of Stockton. 


The Steel Trade.—All departments of the steel trade are 
busy, and the various firms throughout the North of 
England have orders in hand which will occupy them for 
the next few months. Prices, too, are stiffening, but 
there is room for improvement in the rail department. 
Messrs. Bolckow, Vaughan, and Co.’s Eston Steel Works 
are well occupied, and the North-Eastern Steel Works at 
Middlesbrough have recently secured some large orders. 
Messrs. Dorman. Long, and Co., of Middlesbrough, who 
were the first firm to introduce the girder trade in the 
Cleveland district, are very busy. The additions which 
are being made to steel _— by different firms are being 
pushed forward with all despatch in order to meet the 
still increasing demand for all kinds of steel. 


The Coal and Coke Trades.—The fuel trades continue 
active and prices are steady. 
\ 





Derences or New ZEALAND.—The total cost of the har- 
bour defences carried out in New Zealand to the close of 
the last financial year, was 155,243/, This includes the 
amvunts paid for land, buildings, &c., but not for guns, 
ammunition, and torpedo boats, the cost of which 
amounted to 153,583/. 





AMERICAN INSTITUTE oF ELECTRICAL ENGINEERS.—The 
American Institute of Electrical Engineers has begun, in 
its monthly issue of Transactions, an index of current 
electrical literature, dating from October. The per- 
manent value of such an index to electricians and the 
scientific public is apparent, and need not be commented 
on here. The present instalment contains references to 
more than 300 distinct articles, cited from 18 papers and 

riodicals which are regularly indexed each issue, and 
jem about 50 journals in all. Subsequent issues will com- 
prise the leading electrical publications in foreign lan- 
guages. A standing list of these periodicals, with publi- 
cation address, price, &c., will also be printed when space 
permits, 


Tue Kermapvec Istanps.—Sunday Island, the largest of 
this group, recently annexed by New Zealand, is about 
4000 acres in extent, wooded everywhere, and running up 
to a height of 1600 ft. The soil is very rich. There is 
one large but extinct crater, part of which is filled by a 
fresh water lake. Water is rather scarce. There is only 
one bay, and it is cut off from the rest of the island, so 
that there is only practically an open anchorage. Ma- 
caulay Island is about a mile long and about three- 
uarters of a mile wide, being about 500 acres in extent. 
‘Though covered with a beautiful sward of grass no water 
is tobe seen. There are a numberof wild goats on the 
island. This island is inaccessible except in two places. 
Curtis Island is described as like a chimney top to a 
volcano. The crater is about 200 yards in diameter. 
Several active fumaroles are to be seen. The rest of the 
island, which is about 50 acres in extent, is a mere mass 
of barren rock, and this description applies to L’Espe- 
rance, or French Rock, 53 miles to the south of Curtis 








Island. 
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NAVAL MANCEUVRES. 

Tue official report on the naval manceuvres 
carried out by Her Majesty’s fleet off the coast last 
August has just been issued. We believe that some 
of our daily contemporaries obtained a partially 
complete copy of this publication some time ago 
and printed it in their columns. The official docu- 
ment, however, contains some facts of such im- 
portance that we think them worth recording, 
although, to some extent, the interest of the matter 
generally may have been somewhat forestalled. 

It will be remembered that at the conclusion of 
the Jubilee Naval Review of last August the ships 
which took part in that magnificent fiasco, for such 
it was, were formed into squadrons for operations 
of sham warfare on the coast. The chief interest 
centred in the manoeuvres carried on in the Channel 
and at the mouth of the Thames. 

The attacking squadron was under the command 
of Rear-Admiral Freemantle, who had five ironclads, 
the Agincourt, Impérieuse, Conqueror, Black Prince, 
and Iron Duke, one fast torpedo cruiser, the Archer, 
and the gun vessel Curlew. The defence was in- 
trusted to Vice-Admiral Sir W. Hewett, who had at 
his disposal also five ironclads, viz., the Minotaur, 
Sultan, Monarch, Inflexible, and Collingwood, the 
unarmoured despatch vessel Mercury, the torpedo 
gunboat Rattlesnake, and three torpedo boats, 
The Agincourt is a comfortable broadside ship com- 
pleted about twenty years ago. She has five masts, 
and her speed was about 15 knots. She may be 
compared to the Minotaur, built about the same 
time (she was launched in 1863), but the former 
ship is about one knot faster. The Black Prince 
is a venerable broadside ship completed in 1862. 
Her speed is set down at 13.60 knots, but as appears 
by the records of the cruise she could not keep up 
ten. The Iron Duke was completed in 1871, and 
her rate of steaming is also set down at about 
133 knots, but she stands in the same category, with 
regard to speed as the Black Prince. The Sultan is 
about the same displacement as the Black Prince, 
but is somewhat shorter and broader. She is a 
broadside ship, completed in 1871, and has a speed 
The Monarch was 
finished in 1869. She isa turret ship, and is credited 
with a speed of nearly 15 knots. The Impérieuse 
and the Conqueror were the two modern ironclads 
of the attacking squadron, and may be pitted 
against the Collingwood and the Inflexible of the 
defenders, although the latter vessel is now getting 
somewhat advanced in years. The Impérieuse, an 
armoured cruiser of 7390 tons, was at the time of the 
manceuvres about a year old, and might steam with 
forced draught nearly 17 knots as a maximum. The 
Collingwvod is one of the famed Admiral class, 
and is, of course, a more powerful vessel than the 
Impérieuse. She was completed in the same year, 
and is somewhat about of the same speed, having 


2 | made 16.84 knots on her trial trip. The Conqueror 


is a turret ship of 6200 tons. Her speed is set down 
at 153 knots. She was completed in 1882, and is, 
therefore, a more modern vessel than the Inflexible, 
which was so long in hand and was ready for sea in 
1881. The speed of the latter vessel was nearly 
14 knots at her trial. She is a far larger ship than 
the Conqueror, being 11,880 tons ; the heaviest dis- 
placement of any vessel in the Royal Navy. 

In making this brief comparison we have taken 
no count of armament or armour, as these elements 
would not come into play in the actual manceuvres, 
although, of course, allowances would be made by 
the umpires under these heads. It must be re- 
membered, too, that the speeds given are mostly 
from trial trip performances, off which a very large 
discount would have to be taken in estimating sea 
steaming, more especially with the older ships. In 
make-pretend warfare high speed is of the greatest 
importance; whilst superior manceuvring power 
does not appear to such great advantage as it 
would in real war. With regard tothe unarmoured 
vessels, the Archer isa torpedo cruiser of 1630 tons, 
finished in 1886, Her speed, we believe, was some- 





thing over 17 knots. The Curlew, a torpedo gun- 
boat of 790 tons with a speed of about 15 knots, 
was finished in 1886.. The Mercury for some time 
was the fastest ocean-going ship in the world, her 
speed on trial being 18.60 knots. She is a despatch 
vessel only, and was launched in 1878. The Rattle- 
snake is the celebrated torpedo gunboat built at 
Laird’s. Sheis 200 ft. long, and on her trial, made 
at the beginning of last year, reached a speed of 
nearly 18.779 knots. 

It will be seen, therefore, that the attacking force 
had a superiority of speed in their two fastest iron- 
clads, but as the speed of a squadron, like the 
strength of a chain, must be judged by its weakest 
unit, so that the defenders were at a disadvantage 
in numbering the Black Prince and Iron Duke in their 
ranks. We have dwelt somewhat at length on this 
question of speed, for, as will be seen, on it turned 
the success of the final operations of the opposing 
squadron. 

It is unnecessary to describe at length the 
manceuvring of Admiral Freemantle before his 
attack on Falmouth. This port, it will be remem- 
bered, he destroyed on the second day—Tuesday, 
August 2—of the operations. 

The rules laid down were, that should the attack- 
ing squadron remain unmolested by the defending 
squadron for ten hours of daylight within eight 
miles of a port, that port should be considered 
destroyed. The position of affairs at the beginning 
of the second day, Tuesday, was as follows: Ad- 
miral Freemantle was in the neighbourhood of the 
Lizard heading for Falmouth, and arriving within the 
eight miles’ radius at 1.35 a.m. ; at which time, it 
may be presumed, the destruction of the doomed 
port commenced. The Vice-Admiral, with the de- 
fending squadron, was then off the Bill of Portland. 
At 2 a.m, (Tuesday) the Lizard look-out station 
telegraphed that Admiral Freemantle was steaming 
towards Falmouth. This message reached Portland 
at 2.42 a.m., but did not get into Admiral Hewett’s 
hands until nearly four hours afterwards—6.30 a.m, 
—when it was brought cut, by a torpedo boat. 
Portland is about 110 miles from Falmouth ; so, 
that in order to save the latter port, the de- 
fenders would have had to cover that distance 
in five hours; which of course would be an im- 
possibility. Had Admiral Hewett received the tele- 
gram immediately on its arrival at Portland, he 
would still have been unable to save the port, 
for his ships could hardly have covered the 110 
miles in eight hours, but at any rate he could have 
made sure of getting in the vicinity of the enemy. 
As a matter of fact, the Rear-Admiral did not 
weigh anchor until 1.30 p.m., so the Vice-Admiral 
might doubtless have forced an action although he 
could not have saved the port. Of course this is 
being wise after the event, and Admiral Hewett, 
with his then knowledge, was undoubtedly in a 
dilemma, especially as his two look-out vessels, 
Mercury and Rattlesnake, were away. He decided 
to wait further news, but finally set off for 
the Start, leaving word that the Mercury and 
Rattlesnake were to patrol the Channel on a line 
between Portland and the opposite coast of France. 

These summer manceuvres are undertaken for the 
instruction. of our naval officers and those who shape 
our naval policy. The lessons to be learned from 
the foregoing facts would appear to be, a better 
system of communicating telegrams and more swift 
look-out vessels. 

The defending squadron went as far west as Rame 
Head, and arrived at five o’clock on Tuesday evening, 
but finding no enemy off Plymouth, turned back for 
Portland. The Archer had, however, sighted them 
before they turned, being, apparently, unseen her- 
self. At 10.45 p.m. (Tuesday) she rejoined the 
attacking squadron, and reported to the Rear- 
Admiral that Sir W. Hewett had gone into Ply- 
mouth. This of course was not correct; and the 
defending squadron must have turned back for 
Portland almost immediately after the Archer lost 
sight of them, The Mercury and Rattlesnake, it 
will be remembered, were watching the Channel in 
a line between Portland and the opposite French 
coast, but the Archer had reported that the despatch 
vessel had been seen off the Start, another piece 
of false information. These mistakes, however, 
operated to the advantage of the attacking force, 
inasmuch as they were the cause of the squadron 
getting intothe Thames. Admiral Freemantle came 
to the erroneous conclusion that there was nothing 
likely to bar his passage up Channel, and decided 
on what, under the actual state of affairs, was so 
rash astep, that he doubtless would not have taken 
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it had he known the real position of his opponent. 
Somewhere about midnight—the exact time is not 
stated—the attacking force started for the Straits 
of Dover with a view to forcing a passage into the 
Thames, the Rear-Admiral supposing, as we have 
said, that the way up Channel was clear of foes. 
As a matter of fact, the defending squadron was 
then off Portland, seventy miles to the east of his 
position. The rate of steaming was rather less 
than 10 knots, a speed that could not be exceeded 
without dropping the Black Prince and Iron Duke. 
Fortunately the night was misty, and nothing 
occurred to mar the serenity of the invaders until 
7.20 a.m. (Wednesday), when a lifting of the mist 
showed the Mercury two or three miles off steam- 
ing north-west by west. The course of the 
squadron was north-east by east. The 17-knot 
armoured Impérieuse was sent in chase of the 
18}-knot despatch vessel, and by the help of her 
forced draught the pursuer just kept up with the 
wnt That, at least, is what the Impérieuse 
herself claimed, and it is so stated in the report. 
But the Mercurials claim that their ship gained on 
the armour-clad at the rate of 14 knots, in spite 
of her being one boiler short. Moreover, it is 
stated that the effect of the forced draught was to 
render useless two of the armoured vessel’s boilers, 
This fact we have on good authority, but there is 
no mention of the leaky boilers in the official list of 
casualties, although like incidents are referred to in 
connection with other vessels. 

Whatever may have been the respective speeds of 
the two vessels the fact remains that the Mercury 
owe safely to the shelter of the land; to go into 

ortland and telegraph to the defending squadron 
(supposed to be to the westward), so her pursuer 
thought. As a matter of fact, however, the de- 
fenders were not far from Portland, off St. Alban’s 
Head, and sighted the Mercury, who gave informa- 
tion as to the position of the enemy. This was the 
second time the attacking force was deceived by 
jumping too hastily at the conclusion that vessels 
seen off a port were sure to enter. 

Sir W. Hewett now determined to go in chase of 
the enemy up Channel; first, however, running 
across to Cape La Hogue, although in doing this he 
left Plymouth open. At 1.45 p.m. he sighted the 
French coast, and then shaped his course for the 
Thames. This was about an hour and three- 
quarters after the enemy had passed St. Catherine’s, 
the south point of the Isle of Wight. 

The attacking force pushed on up Channel, 
although unaware how close their foes were on 
their heels, for at 7.30 p.m., when they were off 
Beachy Head, the defending squadron was almost 
up to St. Catherine’s Point. At 5,25 p.m. the two 
slow ships of the fleet, Black Prince and Iron Duke, 
were so far astern that Admiral Freemantle de- 
termined to let them make the best of their way 
alone, An hour later it was found that the 15-knot 
(trial trip) Curlew could hardly keep her position, 
although the speed was only 10 to 11 knots. 

Reference must now be made to the Downs 
flotilla of torpedo boats and coast defence vessels 
under the command of Captain Long. This con- 
sisted of two turret ships, sixteen gunboats, and 
seven torpedo boats. The turret ships were the 
Glatton and Prince Albert. Captain Long had 
been warned by telegraph of the approach of the 
enemy, and made a spirited resistance, affording, 
indeed, the most impressive spectacle of the whole 
operations. 

At daybreak on Thursday morning, about half- 
past three, the whole of the attacking squadron was 
off the North Foreland, and, engaging Captain 
Long’s flotilla, passed them and proceeded to the 
Nore, anchoring there at 7.15 a.m. 

Whatever might have been the success of the 
coast defence vessels in actual warfare, they did not 
check the advance of the squadron, which passed on, 
brushing aside the torpedo boats with machine guns, 
and not even troubling to put down torpedo nets. 

We last spoke of the defending squadron as off 
the Isle of Wight. At 2.5 a.m. on Thursday 
they were off Beachy Head, arriving there about 
six hours after their foes. Here the Collingwood 
broke down, the stuffing-box of the starboard high- 
pressure cylinder being bodily driven out and all 
bolts distorted and wrenched away. The commu- 
nication valves were leaky, so that the stufting-box 
had to be wedged up to prevent the steam escaping 
into the starboard engine-room when using the port 
engine. The ship was entirely disabled for three 
hours, but was then able to proceed with the port 
engine alone. At 5.30 a.m., when off Dungeness, 





the Inflexible had to stop to repack a piston-rod 
gland ; the stop valves were so defective that the 
port engines could not be used. She had also to 
repatch a joint of a cylinder cover. About this 
time, too, the Sultan had to stop half an hour 
to repack valves. At 8 a.M., off Dover, the 
Inflexible was out of sight, and the Collingwood 
was thirty-six miles astern. Later on, 8.45, the 
Inflexible was seen coming up astern, and at 
11.40 a.m. (Thursday) the enemy was sighted at 
anchor off the Nore; four hours and thirty-five 
minutes after they had taken up that position. 

Admiral Freemantle must have been disagree- 
ably surprised to find his foe so close on his heels, 
who, as he thought, could only have started 
from Plymouth when the Mercury carried the 
news into Portland. He was no doubt looking 
forward to getting comfortably out into the North 
Sea, after having worked his wicked will on Sheer- 
ness. In order, however, to try and make sure he 
had prudently determined to leave the Curlew on 
watch at the North Foreland, but that vessel had 
unfortunately broken down (her boiler tubes were 
re-ferruled on the following day), and before the 
Archer could be sent to take her place the enemy 
had got round the corner. Admiral Freemantle 
weighed anchor as soon as his foe hove in sight, and 
made for the Swin in an endeavour to get into the 
North Sea. In order to prevent this Sir W. 
Hewett steered northward, and Admiral Free- 
mantle then turned back and proceeded up Sea 
Reach, anchoring off Thames Haven. Hostilities 
were then brought to a close. The total result was 
that the attacking squadron was credited with de- 
stroying Falmouth, whilst they in turn were 
destroyed, or captured, by Sir W. Hewett. 

The justice of the former decision is beyond 
cavil; but whether the attacking force would 
have fallen so easy a prey had the fighting 
been in earnest, may perhaps be questioned. The 


official report says that Admiral Freemantle could | — 


only have avoided an action by manceuvring among 
the shoals, because the entrance to the Swin is 
nearer to the North Foreland than to the Nore. 
There is very little difference between the 
two distances, but whatever there may be appears 
to be in favour of the Nore. However, the 
defending squadron was the faster of the two, 
taking into account the Black Prince and Iron 
Duke; although possibly the Rear-Admiral might 
have left these two unhappy vessels to shift for 
themselves. It must be remembered, too, that the 
Collingwood was thirty-six hours astern, and per- 
manently disabled in her starboard engines ; whilst 
the Inflexible was also five miles astern owing to 
her piston-rod gland having wanted repacking. The 
two most powerful of Sir W. Hewett’s ships were 
therefore not on the scene. Certainly there was the 
Downs flotilla to help, but the larger vessels of this 
section were slower even than the Black Prince and 
Iron Duke. 

What actually occurred, although this is not men- 
tioned in the official report, was that the attacking 
squadron steamed through the Swin ; the defenders 
taking a course through the parallel channel of the 
Black Deep. The two squadrons had the shoal known 
as the Sunk between them, Sir W. Hewett having 
the Long Sand on his starboard side. The Black 
Deep is about two miles wide, the deepest water 
being mostly in mid-channel, and once in the narrow 
passage turning was difficult. Admiral Freemantle 
seeing his advantage turned back, as we have said, 
and proceeded up the river to Thames Haven, and 
could, itis claimed, have gone higher,* destroying 
Gravesend and the shipping in the river. Thedefend- 
ing ships, by the time they had got into water where 
there was room to turn, and then back to the Nore, 
found it was low water and they could not have got 
past the shallow places between Leigh Middle and 
the Yantlet Flats until the tide had made. Ad- 
miral Freemantle would have kad to make a dash to 
get out of the Thames, and what would have been 
the result no one can conjecture. He might have 
escaped in the night with comparatively slight loss— 
such are the uncertainties of war—but it is far more 
probable he would have been vey roughly handled. 
Of one thing, however, we may be sure. Had the 
fighting beenfreal, and had the gallant Rear-Admiral 
been ina hostile river, he would not have hauled 
down his flag so tamely as he was supposed to do 

* It was said at the time that Admiral Freemantle 
failed to get out of the Thames because he was not sup- 
plied with proper charts, This, it is hardly necessary to 
state, is not correct, and indeed no excuse is necessary for 
strategy at the estuary. 





last August ; and however the matter might have 
ended, it would have been little the less pleasant 
for those who had tasted the weight of his metal. 

It does not, however, do to reason too closely as 
what might occur in real warfare from make-believe 
engagements. Thereare too many “ifs” in the case. 
Doubtless, according to the rules of the game, 
Sir W. Hewett scored the final win. Enough was 
shown, though, last August, to prove that a com- 
paratively weak squadron, if once it can escape te 
sea, may do immense mischief before it is scotched. 
Britannia may yet rule the waves, but, if she wants 
to be safe in her island home, she must have more 
guns round her coast, and a far more effective 
coast flotilla; even if her fleet were sufficient— 
which it is not—for the protection of her maritime 
interests abroad and afloat. 

It is sincerely to be hoped that these manceuvres 
may be continued year by year, for their advantages 
can scarcely be over-estimated. 


THE WEATHER OF DECEMBER, 1887. 

THE weather of the past month was seasonable 
for the greater portion of the British Isles, though 
colder, clearer, and less rainy in the east of England 
than a typical December. The mean pressure and 
temperature of the atmosphere, at extreme posi- 
tions to which the Isle of Man is central, were as 
follows : 
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The distribution of rain in frequency and amount 
may be inferred from the following results : 


Rainy Days. | Amount. 





Difference 


Places. from Normal. 





| in. in. 
Sumburgh .. “4 30 | . below 0.11 
Scilly .. ee * 25 | . » 0.97 
Valencia os od 24 | +» 0.69 
Yarmouth .. é 22 | » ©6186 





The daily general directions of the winds over 
these islands give a resultant from W.N.W., which 
is rather more northerly than the normal W. by 
S. Northwesterly winds were very persistent, and 
hence perhaps the rather less amount of rain than 
usual. From the lst to the 7th the winds were 
mostly westerly, strong. During the 8th and 9th 
a developing cyclone passed over Ireland northeast- 
wardly toSweden. The winds of the 10th and the 
11th were northwesterly and light. From the 12th to 
the 19th stormy winds prevailed, varying from S. to 
N.W. From the 21st to the 31st, light northerly 
winds prevailed. The fall of snow was not very 
large in any parts, and chiefly occurred in the 
north and east districts. The highest temperature, 
59 deg., was reported at Churchstoke on the 8th ; the 
lowest, 9 deg., at Braemar on the 22nd. At 8 a.M., on 
the 8th, while the temperatureat Valencia was52 deg. 
at Wick it was only 24 deg.; on the 11th, 50 deg. at 
Scilly contrasted with 24 deg. at Wick ; on the 12th 
Valencia had 47 deg., York only 24 deg. ; and on the 
27th, the sub-arctic exposed Sumburgh Head was 
mild with 41 deg., while Cambridge was freezing 
with 21 deg. The greatest atmospherical pressure, 
30.5in., occurred on the 2nd; the least, 28.8in., on 
the 6th and 16th, on both occasions in the north, 
indicating that the aérial disturbances fortunately 
took a path to the northward of our islands. Esti- 
mated by the weather notations, overcast days varied 
between 17 in the south and 12 in the east, while 
there were 12 clear days in the east, only 1 in the 
north, and very few elsewhere. The east of Eng- 
land might consequently be expected to report the 
most sunshine. The duration of bright sunshine, 
estimated in percentage of its possible amount, 
during the five weeks ending January 2nd, was for 
the United Kingdom 18, Channels Isles 28, south- 
west England 27, east England and south Ireland 
21, central, south, and north-east England 18, 
northwest England 15, north Ireland and east 
Scotland 13, west Scotland 12, north Scotland 11. 


THE NEWBERY-VAUTIN PROCESS. 

Tue Engineering and Mining Journal, of New 
York, in an article, on December 10 last, has again 
plunged at this process, and our article on it, iv 
a more or less haphazard way. We are glad to note 
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that the lofty tone adopted in their previous 
criticism has given way to a more moderate style, 
but as this latest effort contains many inaccuracies, 
a surprising want of knowledge, and a sagacious 
avoidance of the original points of contentions, we 
revert to the question in order to give our con- 
temporary some useful information, and place 
before our readers some actual facts. 

Our contemporary begins by saying that we 
devoted a considerable amount of space to a ‘‘de- 
fence” of the claims of this process, and that this 
defence was largely devoted to disproving the claims 
of Dr. Mears and Mr. Davis. Herein they are 
wholly wrong, as well as in their statement that 
any person named Lyster patented improvements in 
chlorination in 1864 ; to those who understand the 
improvements in chlorination, the process requires 
no ‘‘ defence,” but when a journal which assumes the 
position of an authority on mining matters rushes 
wildly into print; and without the requisite data, 
arrogates to itself the position of instructor to 
those who are in possession of facts, it was in- 
cumbent on us to promptly suppress this tendency. 
We were definitely accused of being got at by 
‘* sanguine or designing inventors,” and Dr. Mears 
and Mr. Davis were put forward by our contempo- 
rary as the originators of some of the principles of 
the Newbery-Vautin methods. That the Engineer- 
ing and Mining Journal has been repenting at 
leisure is now plainly noticeable by the mild way in 
which most of its assertions have in this last article 
been conveniently slipped out of sight. 

It is to be regretted that statements should not 
be made in a particularly exact form, for small 
omissions frequently convey entirely incorrect im- 
pressions. Our contemporary, by not guarding 
against this, perhaps on account of not understand- 
ing it, has missed a most vital point in the construc- 
tion of the vacuum pump claimed by the Newbery- 
Vaut-n patent. To be exact, we quote: ‘‘ It appears, 
however, that these gentlemen claim originality in 
the application of an exhaust pump in producing the 
vacuum.” Howdifferently this would readif correctly 
expressed ; the important words, ‘‘so as to give a 
jigging motion to the material under treatment” 
being left out, alter the whole sense of the claim. 
We have already given the reasons why this new 
development should be more efficient and cheaper 
than older methods, so do not consider it necessary 
to reiterate them here. 

The ‘‘ many” places where this process is working 
in Australia are: The United Pyrites Works 
(Customs works), Sandhurst, Victoria, where all 
classes of ores, from every part of Australia, are 
treated ; Malden and Benambra, Victoria, both 
private works; at Cunningar, N.S.W.; Norton 
and Mount Morgan, Queensland. We have before 
us the records of this mine from May to October, 
1887. Thirteen thousand eight hundred and four 
tons of ore were treated by the Newbery-Vautin 
process during these six months, in barrels of 
1} tons each—May, 1492 ; June, 1450 ; July, 2082 ; 
August, 2079 ; September, 2030 ; October, 1910; a 
total of 11,043 barrels. The return from this was 
78,682 oz., or an average of 5 oz. 14 dwt. of almost 
chemically pure gold to the ton of ore. The tailings 
from this quantity show only traces of gold, no difti- 
culty whatever being experienced in dealing with 
charcoal as a precipitating medium. The previous six 
months show a somewhat similar record. The pro- 
prietors of this property are erecting an additional 
twenty-barrel plant, and expect totreble their output. 

We also have had an extended knowledge of 
chlorination and entirely differ from our contem- 
porary as to the value of pressure in the barrel ; 
our reasoning, apart from practice, is as follows: 
Well roasted ore is always more or less spongy, and 
small particles of air are held in the minute cells or 
crevices of its structure; without pressure it is an 
extremely difficult matter to expel all this air and 
substitute chlorine liquor, unless a very lengthy 
treatment is adopted. Pressure will at once drive 
this air out until it rises quickly through the liquid 
like the minute bubbles rising through a glass of 
serated water, and consequently the solvent is 
enabled to come into contact with the gold. The 
pressure from an excess of chlorine gas in the 
barrel would not be less efficient than air, but 
it is incontestable that air is cheaper than chlorine 
gas, therefore air ‘pressure is advantageous. 


The excess of gas may be saved, and in this process 
it is the practice to catch it in a vat of lime water, 
and decompose it, so as to be used again in another 
charge, but all this means additional expense. We 
can unhesitatingly state that by the use of pressure 








12 lb. of chloride of lime and 14 1b. of sulphuric 
acid to a ton of ore, will effect a good chlorination, 
and if our contemporary cannot with these propor- 
tions get good ‘results he has much to learn in 
chlorination. , 

A table of ‘‘ results” was published by our contem- 
porary, and we are now asked our opinion regarding 
these. Until the information is given in more de- 
finite form it is useless practically as well as for pur- 
poses of comparison ; we presumed that the weights 
of chemicals given, referred to the amounts used in 
chlorinating each ton of ore ; as to values of gold in 
the ores and that left in the tailings, some of the re- 
sults are satisfactory, and othersare not. Again the 
guarantee of 95 per cent. return from the gold con- 
tained in ores, is cited as a practical success. This 
is quite indefinite, unless the value of the ores 
treated is also stated. A return of 95 per cent. 
from ores containing 1 oz. of gold would be an 
excellent result, but when treating rich ores or 
concentrates, it would be equally unsatisfactory. 

Centrifugal dryers, filter presses, and agitated 
filters have all been tried in Australia for washing 
the pulp, but have been abandoned in favour of the 
vacuum jigger, the method at present adopted. We 
are thoroughly aware of the uses of sulphuretted 
hydrogen, in preference to sulphate of iron in pre- 
cipitating oat when dealing with small quantities 
in solution, but where large parcels of ores are 
chlorinated, charcoal is a far more practical and auto- 
matic precipitating medium. For the information 
of the Engineering and Mining Journal and others 
interested, we may state that gold precipitated on 
charcoal is in a most favourable condition for dis- 
solving rapidly and efficiently by chemical means ; 
owing to the extremely fine divided condition in 
which it is deposited it dissolves as easily and 
quickly as sugar does in water, and cannot be 
compared for a moment with the time and trouble 
engendered by using the ordinary precipitating 
agents. This has been proved by the patentees, 
by practical workings on a far larger scale than the 
meagre observations afforded by the treatment of 
fifteen hundred charges in four years, and on which 
our contemporary appears to base his claims for 
dogmatising on the process. 

We shall be happy to supply our contemporary 
with further information regarding this mode of 
treating gold ores should it be desired, and are of 
the opinion that the United States may with advan- 
tage take a lesson from Australia on the subject. 


PIG IRON IN 1887. 

In the crude iron industry there has been during 
the year 1887 rather a varied movement, but the 
year closes more hopefully than it opened out. It 
is well known that the output of pig iron in the 
United Kingdom reached its maximum in 1882, 
when it was 8,493,287 tons. In the following year 
there was the slight declination of 3000 tons, but 
the falling-off was more rapid in later years, and for 
1886 the returns, given in the Blue-book on Mines 
and Minerals, put the quantity for that year at 
7,009,754 tons, which was 400,000 tons less than in 
the preceding year. For the year 1887 we have for 
eleven months the returns of the Cleveland iron- 
masters, which enable an estimate tolerably ac- 
curate to be formed of the output of that, the 
greatest of the producing districts of the kingdom. 
The production was highest in the year 1883, when 
the total was 2,760,650 tons; it fell sharply off in 
the following year, and again in 1885 there was a 
slight reduction. In 1886 the output was 2,406,276 
tons, or about 50,000 tons less than in the preceding 
year. In 1887, judging from the returns for the 
eleven months reported on, the production may be 
safely estimated as a little above that of the pre- 
ceding year ; and probably 2,510,000 tons will be a 
near enough estimate of the output of this great 
crude iron yielding district. But we cannot pass 
away from the Cleveland district without referring 
to the fact that a large portion of its output is from 
other than its own ores, and that the yield of iron 
made in that district from imported ores is now in- 
creasing. The following tabular statement will 
illustrate this ; it shows the production of Cleve- 
land iron in the north-eastern district, and the pro- 
duction of other irons in that part for the years 
named ; 


. 





Cleveland. Other Irons. 

0s tons 

1879 ... 1,506,454 274,989 
1882... 1,772,239 916,411 
1885... 1,795,286 663,603 
1886... oa 1,538,838 867,438 
1887 (estimated) 1,410,000 1,100,000 





It would thus appear that whilst after the year 1882 
there was a check to the production of iron other 
than Cleveland, in the last three years the smelting 
of those kinds of iron has gone on rapidly in- 
creasing, until it is now not much less than that of 
the purely Cleveland iron. But there must in 
fairness be stated the fact that in ‘‘other than 
Cleveland”’ iron there is included basic, the con- 
tents of which necessarily include Cleveland ores in 
large quantities. Returning, then, to the production 
of pig iron of all classes in Great Britain, we find that 
last year there was an output about one-third of 
which may be said to have been formed by that of 
the Cleveland district. On the one hand, we find 
that the hematite regions of the north-west have 
increased their output during the year, but on the 
other hand there are some of the districts which 
have reduced their production in that time; and 
thus there is less likelihood of any change of moment 
in the extent of the output for the year, though 
there must be some considerable fluctuation in the 
proportions of the different districts contributing 
to that output. 

One of the specially noticeable facts in regard to 
that fluctuation is that the output is more and more 
drifting to the seaboard. In part this may be ascrib- 
able to the increased use of hematiteores, and of other 
imported qualities of iron, but there is also the 
further fact that many of the crude iron-using 
works are nearing the seaboard, and thus it is 
specially advantageous to produce pig for their use 
near to the navigable waters. Some of the districts 
that were once large contributors to the iron output 
of the kingdom now make very little—the yield, for 
instance, of Gloucestershire being trivial, whilst 
that of South Staffordshire shows a great shrinkage, 
Changes in fuel and the exhaustion of ore have 
had much to do in the past with the variation in 
the sources from which we derive our iron, but 
now these variations are ascribable in part to other 
causes. In the current year the production of 
hematite has been increased; last year over the 
whole of the country there was a third of the out- 
put in the form of hematite, and nearly 200,000 tons 
in the forms of spiegel, ferro-manganese, and allied 
kinds of iron. The tonnage of the ordinary iron 
made was much less, and there seems ground for 
the belief that 1887 will have witnessed a further 
reduction in that proportion. But the development 
of the hematite iron industry has been so very 
rapid, that there is now not the likelihood of so 
great rapidity in the future. It is quite probable 
there may be an increase in the proportion of the 
cheap crude irons produced, for the stocks of some 
of these have decreased, and it cannot be forgotten 
that the activity of the iron trade entails the use of 
large quantities of cheap iron. 

e have, as yet, no information as to the changes 
in the stocks of pig iron in 1887, but they do not 
promise to be so great as in some recent years. 
The stocks thence rose to an extent almost un- 
dreamt of previously ; but this is in accordance 
with a new trade law, that under which stocks are 
now being more held by the producers, and less in 
the hands of the consumers. The quicker com- 
munication has much to do with the change, but the 
fact remains that there has been a larger stock held 
generally by the ironmasters and in the warrant 
stores during the last few years. Thisis usual, also, 
in periods when the market’is falling, and now that 
there has been an increase in the price with the 
possibility of a further rise, the tendency will be 
for the users of the metal to keep larger stocks. 
Between 1882 and 1885 the stocks of crude iron in 
the hands of the makers and in the warrant stores 
rose from 1,595,000 tons to 2,351,000 tons, an in- 
crease which could only be accounted for on the 
supposition that the stocks in the hands of makers 
and in the stores represented a larger portion of 
the total stocks than they had previously done, 
the falling market making users disinclined to hold 
heavy stocks. In the present year, the exports 
have been fully up to the average, and in the later 
months of the year there has been a decided 
increase, and it may be supposed that, though 
the quantity of iron in the warrant stores has 
increased, the total stocks have not materially 
altered from those at the beginning of the year. 
In Scotland they are very heavy, but in other 
districts comparatively they are not so large, and 
in proportion to the output they are small. In 
price the changes have not been remarkable, the 
last month showing a decided upward tendency, 
though with some fluctuations. The prospect of 


the trade for the incoming year is decidedly 
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brighter than it has been, because there is the 
certainty of a larger use of iron in shipbuilding, 
and there is also the indication of a fuller use for 
many allied purposes. As yet there is no sign of 
any large increase of the production, and thus 
increasing use should lessen the heavy stocks in the 
hands of makers. The stock returns will be anxiously 
awaited from month to month, but it can scarcely 
be expected, even when they show decreases, that 
there will be those ‘‘ bounds and leaps” in price 
which have been witnessed at times, because the 
stocks are so vast, and the capacity of production 
is also solarge. Still the prospect before the trade 
is that of more remunerative prices, and of a re- 
duction of those stocks which are so great an in- 
cumberance in the markets, representing, as they 
do, the accumulations of years. 


LITERATURE, 


Elements of Dynamic. By the late Professor W. K. 
CurrrorD, F.R.S. Part I., Kinematic; Book IV. and 
Appendix. Edited by R. Tucker, M.A, London: 
Macmillan and Co, 1887. 

Tuts little volume, published after an interval of 
nine years as a sequel to the first three books of the 
‘* Dynamic,” contains three chapters—left appa- 
rently in their finished state—and a collection of 
fragments. Whatever may be thought of the 
wisdom of employing the quarternion method in an 
elementary text-book for beginners, no experienced 
student can fail to be charmed with the vivid fresh- 
ness and originality of style, which give a novel 
interest to the tritest theorems, as stated by Clif- 
ford. These qualities will be found as conspicuous 
as ever in the present work, 

Chapter I., after defining mass in relation to 
volumeand density, proceedsto prove the chief vector 
properties of the centre of mass, founded on the 
graphic representation of the moments of lines and 
areas by areas and volumes respectively. Besides 
the ordinary elementary results we are shown how 
to find the centroid of any volume bounded by three 
or four-sided plane faces, and those of the circular 
are and sector are obtained by a very simple method 
of projection. The calculus is used only to de- 
termine the centroid of a rod whose density varies 
as the Ath power of the distance from one end, 
and the formula obtained is extended to all symme- 
trical sectors and solids of revolution whose ordi- 
nates vary by a similar law. 

Chapter II. is devoted to ‘*second moments” 
and ‘* mixed moments” (moments and products of 
inertia) of uniform areas and solids, which are in- 
vestigated as the ordinary moments about one axis 
of co-terminal areas or solids, of density proportional 
to the distance from the same or from a second axis. 
The radius of gyration is called the ‘‘ swing radius.” 
The geometrical properties of the conics and 
quadrics of inertia are chiefly deduced from the re- 
lations between any axis of gyration and its ‘‘ pole” 
(i.e., the centre of oscillation of the body when free 
to move only about that axis), It is also shown 
that a pr area may, for dynamical purposes, be 
replaced by an ‘equivalent triad,” and a solid by 
an ‘‘ equivalent tetrad” of heavy particles. 

Chapter III. is on the vector properties of momen- 
tum, linear and angular, and of its moment. The 
momental ellipsoid is defined, and shown to be the 
reciprocal of the ellipsoid of gyration. 

From this point, at which we should have 
entered upon kinetic proper, we are forced to be 
content with scanty and imperfect sketches, Enough, 
however, has been preserved to show the general 
principles upon which the author would have pro- 
ceeded. Thus force is clearly described in its 
double aspect: First as ‘‘ mass-acceleration” or 
‘* flux of momentum” (effective force) in the body 
itself, and secondly as the external action of other 
bodies upon it, giving rise to that property. All 
force is shown to depend exclusively upon strain 
produced by contact with neignbouring bodies 
(stress), or upon the state and relative position of 
distant bodies (gravitation, &c.), The law of reci- 
procity, i.e., the principle that every force between 
two bodies, whether of the nature of stress or of 
gravitation, is purely mutual, is strongly insisted 
upon. D’Alembert’s principle is deduced from this 
law, and the gravitation method of measuring 
masses is explained. The remainder of Appendix I. 
is made up of mere fragments. 

Appendix II. contains a valuable syllabus of a 
course of lectures on ‘‘ Motion,” including the 
article on ‘‘ Fourier’s Theorem” (p. 88), promised 











on p. 37 of the previous volume ; also an abstract 
and table of contents of the entire ‘‘ Dynamic,” as 
the author had intended to complete it. All ad- 
mirers of Clifford will be grateful to the editor for 
the collection of highly characteristic exercises 
upon the whole work, selected from papers set in 
University College, which appropriately close the 
volume. 
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NOTES. 
Tae Naturat Gas WELLS oF PirrsBurRG. 

As some of the wells owned by the Wheeling 
Natural Gas Company, of Pittsburg, gave signs 
of a decrease in the supply obtained from them, 
this company determined to try if a fresh supply 
could be obtained by carrying the borings to a 
greater depth. Operations were therefore com- 
menced on one of their wells having a depth of 
about 2100 ft. On carrying the boring down an 
additional 200 ft. a new gas-bearing stratum was 
discovered. The gas blew out at a pressure of 
600 Ib. per square inch, and prevented all attempts 
at further drilling. Three or four other wells have 
since been similarly treated, and in each case with 
satisfactory results, the supply of gas being nearly 
double the former output. It would thus appear 
that a supply of gas can be relied on for many 
years to come, and the Pittsburg manufacturers 
are consequently jubilant. 


Vork’s Extectric Doag-Carr. 


Mr. Volk, whose electric railway is known to all 
visitors to Brighton, has constructed an electrically 
driven dog-cart, which attracts a good deal of 
attention among the leisured crowds which throng 
the gay Sussex watering-place. It is driven by a 
half horse-power Immisch motor, and 16 small 
E. P. S. accumulators, which have a capacity equal 
to six hours’ work. In the desire to keep the 





machinery light scarcely sufficient power has been 
provided, so that, although the vehicle will make a 
speed of nine miles an hour on asphalte, it only 
makes a speed of four miles on a soft macadam 
road, while, with two passengers, an incline of 1 in 
30 is the limit of its climbing power. The motor 
runs ata high speed and transmits its motion by 
means of a Reynolds chain to a countershaft, from 
which another chain carries the power to a 4 ft. 
wheel attached to one of the road wheels. This 
last driving wheel is formed of a series of blocks 
about 1 ft. apart. 


ELECTRIFIED BatsaM. 

Mr, C. V. Boys has described an interesting ex- 
periment he has made with electrified gums and 
balsams. If sealing-wax or any such sticky material 
is melted in a cup and put on the conductor of an 
electrical machine, it throws out threads and fibres 
which break into beads. The cup containing the 
gum should be inclined from the-operator and the 
electrical machine before the latter is worked, else 
both will be covered by an invisible sticky web. 
Burnt india-rubber also sent out the filament ; but 
Canada balsam appears to show the phenomenon 
best. When a candle flame is held near a cup 
throwing out such filaments, they shoot to the 
flame, and sometimes cover the candle, and some- 
times discharge into the flame and turn back into 
the cup. In a few minutes a large quantity of 
these sticky threads can be made, and as they break 
into beads, Mr. Boys points out that this plan 
can be used to pulverise these substances, which are 
not easily pulverised in the ordinary way. 


OVERCROWDING ON THE New York ELEVATED 
RAILROADS. 

Serious overcrowding is said to be now the rule 
on certain divisions of the New York elevated 
railroads, especially on the Manhattan branch. 
The trains run by the company consist of five cars 
only, which are capable of seating 240 passengers 
at most, whilst accommodation is required for 
nearly double that number. The stations, how- 
ever, will not accommodate longer trains, nor is 
the substructure capable of carrying heavier loads 
than those run at present. It has, moreover, been 
found to be impossible to run the trains in regular 
work ata greater rate than twenty-four per hour, 
which limit has already been reached, so that to re- 
lieve the congestion it will be necessary, either to in- 
crease the number of tracks or the size of the 
stations, at the same time substituting stronger 
substructures for those at present in use. Whether 
the company will carry out these reforms without 
official pressure remains to be seen, but when it is 
considered that initially they paid nothing for 
right of way, and that the cars run at present with 
their aisles and platforms crowded with standing 
passengers, it would seem that the municipality 
have a right to insist on a reform in the present 
condition of affairs. 


Tue ExecrricaL DistRiBuTion OF TIME. 

Many attempts have been made in past years to 
solve the problem of causing the pendulums of dif- 
ferent clocks to vibrate in unison with each other by 
meansof an electrical current periodically transmitted 
from a central station, but hitherto inventors have 
not succeeded in obtaining perfect synchronism. In 
a paper recently read before the Paris Académie des 
Sciences, M. Cornu has returned to the subject and 
shown analytically that to obtain synchronism in a 
vibrating system, the necessary and suflicient con- 
dition is that the free motion of the system shall be 
a damped vibration, and has also pointed out that 
the stable condition is obtained more rapidly the 
greater the amount of the damping. To carry out 
this in practice, it is necessary, if two pendulums 
are to vibrate synchronously, that they should expe- 
rience an impulse in one direction, and a retarda- 
tion in the opposite sense in rigorously the same 
way. This M. Cornu obtains by fixing a permanent 
magnet to the lower extremity of the pendulum, 
tie magnetic axis being perpendicular to the axis 
of the pendulum. An electro-magnet, with an 
open circuit, is fixed on one side of the pendulum 
and attracts it at each oscillation. On the other 
side is placed another electro-magnet, with a closed 
circuit, which acts simply as a damper and checks 
each swing. In this way perfect synchronism can 
be obtained between clocks a very considerable 
distance apart, which, indeed, is only limited by the 
length of line at which the retardation of the cur- 
rent from self-induction becomes sensible. Clocks 
constructed on this principle for the Geographical 
Department of the French War Office have been 
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successfully synchronised over a distance of forty 
miles of a defective telegraph line. 


THE Revision oF THE UNITED STATES 
Patent Laws. 

The patent department of the United States, by 
assuming to pass judgment upon the measure of origi- 
nality contained in every application fora patent, cer- 
tainly takes upon itself a task involving an immense 
deal of skilled clerical investigation. The revenues 
of the Patent Office have been largely in excess of its 
expenditure, and these funds go into the treasury 
of the Federal Government, while the Patent 
Office is maintained by direct appropriation from 
the American Congress in amounts which are far 
less than the revenue. The various engineering 
and scientific societies of the United States have 
from time to time criticised the administration of 
the Patent Office, because the funds were insufficient 
to provide a prompt and efficient administration of 
its affairs, Lod y inventors were obliged at timesto wait 
an unreasonable period for the acceptance of their 
inventions. But the National Electric Light Asso- 
ciation have for a long time taken up with this 
matter in good earnest by means of a committee 
who are thoroughly insympathy with the matter, and 
one member of which is a skilled solicitor thoroughly 
familiar with the practice of patent law. As a 
result of action taken at the recent meeting of the 
Electric Light Association, a petition has been 
drawn up for the establishment of a commission to 
revise the patent laws of the United States, consist- 
ing of five commissioners appointed by the Presi- 
dent. Their duty shall be to hold public sittings 
in Washington for at least thirty days, and con- 
sider all evidence offered before them on the topics 
within their jurisdiction, and also receive communi- 
cations from judgesin the United States courts, 
whose office requires them to adjudicate upon 
matters involving patent rights. The commission 
shall furthermore examine the present patent laws 
of the United States in comparison with those of 
other countries, and asa result of the information 
obtained from all these sources, draft a bill to 
revise, amend, and consolidate statutes of . the 
United States upon patent practice, and transmit 
such report to the following Congress. This Bill is 
receiving countenance and aid from the leading in- 
ventors and manufacturers in the United States, 
and from such evidences of public sentiment in its 
favour, it may be accurately presumed that there is 
need for such action, as it has been apparent fora 
number of years that the United States patent 
practice had outgrown the limitations of the 
original system. 


Tue Dam or THE San Francisco Water Works. 
There are at present the three largest dams in 
the world under construction on the opposite 
sides of the Atlantic, at the three places well- 
nigh the most extreme from each other which could 
be selected. One to divert the Chagres River at 
the Panama Canal, another the Quaker Bridge 
dam in connection with the new water works supply 
of New York City, and the third the San Mateo 
dam of the San Francisco Water Works. As the 
California dam is under an advanced state of con- 
struction, it is to be assumed that many results 
obtained will serve as precedents in the construc- 
tion of the other two works. The water works of San 
Francisco originated from a very small beginning in 
the early days of the settlement of that place in the 
beginning of the rush for gold at California nearly 
forty years ago, when the water was sold in barrels 
at 40 dols. per barrel to the early settlers at that 
place. A few years later a water company was 
organised and a water work system laid out for the 
supply which was deemed ample for present and 
prospective needs; but in a few months it was 
found that the city was growing more rapidly than 
had been anticipated, and continual measures for 
an enlargement of the water supply have been 
necessary from time to time to keep pace with the 
growth of the city. At the present time the com- 
pany has 200 miles of iron mains and distributing 
pipes, obtaining the greatest supply of water by an 
aqueduct extending 30 miles into the suburbs to 
Lake Honda, and a storage reservoir is under 
construction by building a great dam across the 
San Mateo valley. This dam is 170 ft. in 
height, 176 ft. wide at the base, and 20 ft. wide 
at the top, forming a reservoir 1800 acres in extent 
with a storage capacity of about 35,000,000,000 
gallons. The concrete, of which this dam is com- 


posed, is made from the crushed ‘rock, which is 
thoroughly washed, 22 cubic feet of crushed 








stone being mixed with one barrel of Portland 
cement and one barrel of sand, commingled by a 
mechanical mixer from which it is ejected into 
pipes which lead to the portion of the dam where 
the work is under process of construction. The 
concrete is dumped into moulds of plank formed 
in an irregular outline of the general dimensions 
of about 20 ft. square and 6 ft. thick. When the 
framework is filled it is covered with boards which 
are kept wet to prevent rapid drying, and in the 
course of a week the framework can be removed, 
The dam is built up in this way rather than as a 
huge monolith, adding the concrete uniformly over 
the whole surface of the dam. 


AnoTHER KreEty Moror. 

The accounts of the Keely Motor Company, pre- 
sented to a meeting of the shareholders on Decem- 
ber 14 ult., showed a balance of receipts over ex- 
penditure of twenty-four dollars. There are, 
moreover, some thousands of dollars owing on 
account of taxes, whilst the credit of the com- 
pany is so low that the secretary, whose modest 
salary of twenty-five dollars a month is in arrears, 
has to sit in the office in his Ulster, because he 
cannot obtain fuel for the stove. The shareholders 
on hearing how their servant suffered in the 
furtherence of their interests, immediately sub- 
scribed ninety-four dollars per month for his pay 
and the maintenance of the office, and then sat 


-down to hear a voluminous report from Mr. Keely, 


who was not present. From this they learned that 
he had abandoned the idea of utilising ‘‘ etheric 
force” some time ago, and had since been engaged 
in a new field of experiment, in which he had made 
the discovery of a new force which, for want of a 
better name, he called ‘‘ vibratory sympathy.” 
As to the practical outcome of his work, Mr. 
Keely could make no promises, but he had no 
doubt that sooner or later he should produce 
engines powerful enough to drive large ships. 
conclusion, he admitted that it would, perhaps, 
have been better if he had let it be known when 
he abandoned the pursuit of etheric force, 
but his motives, he declared, were good, and 
he had. now proved that the new departure was 
wise. He had still to construct a sympathetic ma- 
chine of a very delicate character. While this will 
be a perfect vibratory structure in itself, its func- 
tion is to complete the work of graduation or 
governing of the force. The most important fact 
in the report was not read, according to the New 
York Times. This fact related to the formation of 
a new company, of which a number of obligations 
had already been sold by Mr. Keely, in order to 
raise money to prosecute his experiments. At an 
interview later in the day, Mr. Keely said the 
basis of capitalisation would be fifteen million 
dollars, and that the old shareholders would re- 
ceive share for share of the new issue. Was ever 
the confidence trick played to the tune of three 
millions before? It is perfectly amazing how such 
a man as Keely can thrive among a hard-headed 
nation like the Americans, and his success can 
only be explained on the ground that it needs 
what the Scripture calls a ‘‘ strong delusion ” to 
entrap the wary. The charlatan and the rogue, 
whatever his nationality, knows that the greed of 
gold perverts the understanding and confuses the 
intellect, and that if he can rouse this morbid 
appetite, he runs but little chances of detection. 


Tue Panama CANAL. 

The actionnaires of the Inter-Oceanic Canal Com- 
pany are summoned to a general meeting on Satur- 
day, January 28, to receive a communication re- 
garding the opening of the grand navigation of the 
canal in 1890, and to approve of ways and means, 
80 we read in last Monday’s issue of the Bulletin du 
Canal Interoceanique. We, in common with the 
rest of the world, shall be much interested in learn- 
ing how the ways and means are to be provided, for 
if the desired permission to institute a lottery to 
obtain them is not given, it is difficult to see how 
they are to be got. Even if the lottery is allowed, 
it will need an enormous exhibition of the gamester’s 
spirit to raise 24,000,000 sterling, under the present 
circumstances. How bad these are we may learn 
from areport by Mr. H. B. Slaven, the chairman of 
the American Dredging Company, which the Canal 
Company has recently published in its Bulletin, 
under the heading of ‘‘ Une Opinion Competente.” 
Of course this is put forward in encouragement of 
the shareholders, but if it is the best that can be 
said as to the prospects of the canal, the consola- 
tion is of a depressing kind. Mr. Slaven states that 





20 kilometres of the canal are now open to ships 
drawing 20 ft. of water. He goes on to say that 
in the summit section of 25 kilometres the heights 
vary from 76 ft. to 413 ft. above the bottom of 
the canal as originally proposed. The bottom is 
now, however, to be raised 100 ft. to 120ft. in this 
section, and this height is to be attained by locks, 
** which will be made principally of iron, and will 
be worked by hydraulic power.” If this be all that 
can be said by a friend of the enterprise, what might 
be said by an enemy? According to the official 
figures, only 39 millions of cubic metres have been 
excavated out of a total which has been estimated 
from 120 millions to 160 millions, and the work 
done is of the easiest kind. From the Atlantic 
coast the first 17 kilometres have been dredged 
until the rock has been reached, but the remaining 
depth will have to be won by very different means. 
The American dredgers were able to ascend the 
River Chagres and attack the work at several dif- 
ferent points, and so far they have been the most 
efficient means employed. They could keep in 
operation in all weathers, and lifted an enormous 
amount of stuff, delivering it direct on to the bank 
without the aid of wagons. In this way they com- 
pared most favourably with the excavators. But 
however well they may have done, the contents to 
be removed in the first 20 kilometres were only one- 
fifteenth of the total cutting, and here only three- 
fifths of the final depth has been secured. The 
raising of the bed of the canal in the summit section 
will no doubt immensely facilitate matters, but the 
building of the locks alone will furnish work forthe 
two years before the opening. It is easy to dub 
them ‘‘ temporary,” but temporary work will not 
suffice to lift ocean liners 120 ft. up the side of a 
mountain. And what about the River Chagres 
which is to run beside the canal, and which at the 
flood season is 1560 ft. wide and 28ft. deep? We 


In | hear no more about the dam for its regulation. 


OPENING UP THE MINERAL TREASURES OF 
AFGHANISTAN, 


The news that the Indian Government has lent 
the Ameer, for a period of two years, Dr. Gries- 
bach, a member of the Indian Geological Survey, 
who accompanied the Lumsden Mission to the 
Afghan frontier, in order to enable Abdurrahman 
Khan to open up the mineral treasures of Afghan- 
istan, is calculated to provoke considerable interest 
in this country. Following, as it does, the recent 
visit of an Indian electrical engineer to Cabul, it indi- 
cates a breaking downof the barrier between Afghan- 
istan and India, and affords room for hope that at no 
distant date English mining and railway engineers 
will become a familiar feature of the development 
of the Ameer’s country. Afghanistan, generally, 
is known to be rich in minerals, and although during 
the Afghan debates politicians, ready to sacrifice 
every national interest for their party, used to call 
the country a ‘‘ mere country of rocks,” still they 
could not rob it of the reputation for mineralogical 
wealth it has enjoyed for many ages. The Herat 
country is noted for its mines of lead and iron, and at 
one time silver was largely produced. During his 
frontier surveys Dr. Griesbach, we believe, made 
the discovery of the existence of vast deposits of 
coal in the hills north-east of Herat—a supply of 
fuel which will prove of immense importance to 
whichever power ultimately gains the key of India, 
If the Russians were allowed to secure that district 
England may rest assured that in a few years iron 
works tn be established at Herat, and perhaps 
an arsenal, the scimitars and cutlery already made 
in the Herat district being famous throughout 
Central Asia. Shah Kamran, who ruled over 
Herat during the second quarter of the present 
century, was so sensible of the advantages which 
might be derived from properly working the lead 
and iron mines, that he urgently requested Dr, 
Gerard, who visited Herat in 1832, to return, with 
permission of his Government, for that express 
purpose. Little, however, has been done to de- 
velop them up toto-day. Still, sooner or later, they 
will come to the front, particularly if the Russians 
occupy Herat, since there is no coal or iron in their 
Transcaspian territory, and Herat would be of 
great value commercially as well as from a military 
point of view, as a centre for constructing and re- 
pairing the rolling stock of the Central Asian Rail- 
way system, and furnishing a supply of hardware 
for the countries lying between the Caspian and 
India. According to the old Arab writer, lbu 
Hankal, a silver mountain existed in the vicinity of 
Herat, the working of which was abandoned on 
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account of its great depth. Perhaps Dr. Griesbach 
may be able to rediscover it. At any rate, the in- 
formation he will doubtless send home from time to 
time will be of value, even if it only removes the 
silly impression favoured by shallow politicians that 
because a country is mountainous it is therefore use- 
less as a dependency or possession. Rocky countries 
have at all times been wonderfully productive of 
the useful as well as the precious metals, and the 
fact that the Transvaal, thrown off a few years 
ago as a costly drag on the empire, has since 
become one of the richest gold-producing countries 
in the world, should be a lesson to those who would 
foolishly hand over to Russia the rocks of Afghan- 
istan, and with them the varied resources these 
rocks contain, 





THE PATENT OFFICE. 
To THE Epitor oF ENGINEERING. 

Srr,—In the letter which you were good enough to 
publish last week I stated that I proposed to continue my 
criticism of the arrangements of the Patent Office. The 
Act of 1883, without materially altering many points of 
patent law, greatly extended the duties of the Patent 
Office in such a direction as to require that the heads of 
the office should combine with high administrative powers, 
the greatest scientific and technical, as well as legal know- 
ledge. It is unfortunate that the Board of Trade should 
have thought fit to appoint to the two most important 
posts in the office gentlemen who cannot fairly lay claim 
to any of these. Not only is this important from a 
public point of view, but it is unsatisfactory from an 
official point of view, as it is extremely demoralising to 
men in the office to feel sure, as they do, that neither the 
Comptroller nor the Deputy-Comptroller can poseny 
appreciate their work. Of the Comptroller I will say no 
more than to repeat that something more than an official 
is required to insure the satisfactory working of the Patent 
Act. A more unfortunate appointment, in my opinion, 
was that of the Deputy-Comptroller, Mr. J. Clark Hall, 
who, although empowered to act only “‘in the absence of 
the Comptroller,” has so often been heard of in connection 
with the arrangements of this unhappy office as to suggest 
a more frequent absence on the part of the Comptroller 
than one would have imagined. This gentleman was origi- 
nally a clerk in the Board of Trade, and after having been 
occupied in — official work in various capacities, was 
appointed (1 believe by the infiuence of Sir Robert Hamil- 
ton, now Governor of Tasmania, to whom he had acted 
as private secretary when Sir Robert held office in Ireland) 
to the post of Deputy-Comptroller of Patents. Hear his 
own account of his qualifications as given in answer to 

uestions by Sir Seruhiaed Samuelson, before Lord 

erschell’s Semuitien, which last year made an inquiry 
into the state of affairs at the Patent Office : 

835, You were not employed in the Patent Office before 
1884 9—No., 

836. What was your previous occupation?—I was a 
clerk in the Board of Trade. 

837. In what department ?—The Finance Department. 

838. Had you any scientific knowledge ?—None. 

839. on § egal knowledge ?—None, 

It would be sanguine to hope for any future modifica- 
tion in the answers to the last two questions. He was 
constrained to admit that his only recommendation was a 
power of organisation. He has been trying experiments 
with this power upon the Patent Office since his appoint- 
ment, 

It would be difficult for me adequately to describe what 
may be called the “‘tone” of the office, which is tho- 
roughly unsatisfactory. Ido not bring accusations against, 
or wish to depreciate my colleagues, but we are all human, 
and we all have our failings and weak points, and what I 
complain of is, that no attempt was made to govern the 
office upon high principles, but rather by appealing to 
qualities which, instead of being encouraged, should be 
sternly suppressed. Consequently there was, and is, a 
fair amount of ‘‘toadying” going on, and the man who 
dared to show anything like an independent way of look- 
ing at things, or who protested against unfair or unjust 
treatment, was speedily marked down as a rebellioys 
person who spoke evil against the mysterious deity never 
beheld by mortal eye called “‘the Board of Trade,” and 
supposed to be enshrined at Whitehall. It is impossible 
for those either inside or outside the office to hold in 
much esteem the decisions either of the Comptroller or 
his deputy. How could it be otherwise, when we 
daily see their inability to grapple with questions 
brought before them for decision? To a man in the 
position of the Comptroller, ‘‘ knowledge” is emphati- 
cally “‘ power”; that is, the power to compel those 
who serve under him to give a ready internal assent 
to his decisions. Outwardly, of course, we are obliged to 
conform, but it is impossible to respect an authority who 
is continually shifting his ground. Of precedents there 
were none, because what was right to-day was pretty sure 
to be wrong to-morrow if a powerful patent agent wrote 
a strong letter—a very common occurrence by the way— 
and threatened to a 1 to the law officer or to do some- 
thing unpleasant. The “rules” issued under the powers 
of the Act were notoriously insufficient, but a strong ad- 
ministration would have sufficed in a very short time to 
build up “‘a practice of the office” which would have 
commanded respect, and in time would come to be re- 
garded as possessing equal authority with the “ rules” 
themselves. Nothing of the kind was ever done. 

In some cases the express provisions of the Act were 
openly disregarded, as, for instance, in the matter of de- 
claring ‘‘nofice of interference” upon conflicting applica- 





tions. This part of the Act was confessedly very difficult 
to carry out on account of the vagueness of some provi- 
sional specifications, so the difficulty was attempted to be 
solved by issuing an order that interferences were not to 
be reported except when both applications were in the 
**complete” stage. This was in force for some months 
and gave rise to an enormous amount of inconvenience. 
When the complaints became too numerous and too loud 
to be disregarded, we were ordered to return to the original 
practice, but were directed only to report interference 
when the inventions were “‘ identical ;” but the words of 
the Act are—when the two specifications shall appear to 
the examiner ‘‘to comprise the same invention,” which is 
not quite the same thing. I believe that thousands of 
pounds have been wasted by inventors who have continued 
their experiments in the firm belief that they would 
receive notice from the office of any similar pending 
applications. 

Another point upon which the authorities were culpably 
weak was upon the question of sufficiency of specification. 
There was no pret ee by which we could judge. One 
day we were blamed for being too strict, and the next the 
complaint was that we were careless. About two years 
ago the Institute of Patent Agents made an exhaustive 
search and succeeded in collecting a number of examples 
of downright bad specifications which had been passed by 
the office as being in conformity with the Act. ——_ of 
these had been passed by the Comptroller in the teeth of 
an adverse report by the examiner, or in conformity with 
general instructions issued by him. I do not mean to 
imply that the Comptroller is bound to accept the ex- 
aminer’s report in every instance, but I do say that it is 
extremely discouraging to have our reports so frequently 
disregarded and brushed aside as matters of no moment. 
Had we been able to discover a principle in these rejec- 
tions there might have been less objection, but the misfor- 
tune was that the Comptroller and his deputy—who 
showed himself more active in this way than his chief— 
did not possess sufficient knowledge of the subject to 
permit them to form any independent opinion. Now and 
then specifications were passed which were flagrantly bad 
for want of proper form, and I remember one ‘‘ complete” 
specification was accepted without any name at all. 

I should like to draw your attention to a few of the 
irregularities which have occurred which are matters of 
common knowledge within the office, though unfortunately 
for reform, less known outside. Our reports were natu- 
rally signed and dated, but in one case a revising examiner 
took the extraordinary course of oe the date of an 
examiner's report—for what reason nobody knows-—unless 
to conceal the fact that he had kept it for some days in- 
stead of passing it on at once. The document was dated 
in this way, 10/11/84, but the revising examiner added a 
stroke to the ‘‘10” and converted it into ‘‘16.” 

Unfortunately November 16, 1884, fell on a Sunday, 
which may have led to the ‘‘ mistake” being discovered. 
On another occasion the same person, not quite agreeing 
with the examiner’s report, wrote another report embody- 
ing his view of the matter. Instead of consulting the 
examiner to see whether he agreed with it, he boldly added 
the examiner’s initials to it as well as his own. 

Your readers will probably find some difficulty in believ- 
ing that these things are true, and still more difficulty in 
believing that the person in question was not suspended 
or peta in any way, and that he is still performing his 
duties. More than this, I understand that he was quite 
recently recommended for an increasein salary. This is not 
by any means a solitary case. Another revising examiner, 
finding that February 12 was an awkward day for accepting 
aspecification, seeing that the aon within which it should 
have been accepted, expired the previous day, boldly took 
a leaf out of his colleague’s book, and ‘‘ revised” the ex- 
aminer’s report by thickening the figure ‘‘ 2,” so as to con- 
vert it into ‘‘1,” and then performed the same operation 
on the date of his own countersignature. 

Another remarkable irregularity was one which origi- 
nated with the Deputy-Comptroller, who on more than one 
occasion was kind enough to hand out of his own pocket 
the money required by the Inland Revenue for stampin 
a form for extension of time, and when the stamp ha 
done its work, for without it the specification waa not 
have been accepted, certified to the Inland Revenue De- 
portenest that the stamp which had been impressed might 

properly allowed. It was accordingly allowed, and 
the proceeds presumably found their way back to their 
original source. 

As to the work of examination itself, it has drifted, 
under the present managers, from bad to worse, until it 
has now become, in all its essential features, practically a 
dead letter. The amendments of specifications asked for 
are little more than formal, and even in the matter of 
formalities there has been no uniformity, but nearly all 
— alternations have been tried at various periods. 

he examiners appointed under the Act are supposed to 
see that a specification contains one invention only, but 
there is no approach toa settled procedure, except that 
almost anything can pass as such; this practice stops the 
mouth of the person most likely to complain — the 
applicant. I have already noticed the question of inter- 
ference ween similar specifications, the procedure 
regarding which is about as mischievous and misleading 
as could well be devised. The examiners are also sup- 
posed to see that the complete specification contains the 
same invention as the corresponding provisional. It will 
not be new to the initiated among your readers when I 
say that it isa hundred chances to one that a complete 
with any amount of entirely fresh matter will be accepted, 
provided that it is covered by the provisional title, which 
may be wr wide in its scope. A friend told me in con- 
versation the other day that he thought the examiners 
must be very careless, as he had protected an invention, a 
description of which he believed had been fraudulently in- 
troduced into a complete specification by another inventor, 





he not having even mentioned the idea in his provisional 
specification. He thought that the examiner could not 
have read the provisional and complete specifications 
together, but was somewhat astonished when I told him 
that as the apparatus was covered by the other inventor’s 
title not a word would be said by the office against its in- 
troduction; perhaps I should myself have been astonished 
once, but a sojourn in the Patent Office destroys one’s 
power of being astonished. The work of the staff, other 
than the purely examining work, suffers also from the 
same causes, the abeyigments of specifications being very 
unequal in respect of the information which they contain, 
and the annual index being so confusing and ill-balanced 
that it is seldom used. I believe that the number of copies 
of the 1884 index sold is represented by a single figure, 
and that, in spite of the flourish with which it was in- 
troduced, it is proposed soon to drop the present style 
altogether. 

It would be tedious to further enlarge upon the more 
than ridiculous jmistakes and shortcomings under 
the present management of the office. That reform 
was needed has been seen by the Board of Trade, who 
some time ago appointed a committee of investigation, of 
which Lord Herschell was chairman. What their tinal 
report was is not known, though they published a very 
mild report in March last, together with a mangled 
version of the evidence taken by them. I think that 
your readers will see the direction in which the report 
should point. Would it be believed that the recent action 
of the Board of Trade is in the direction of confirming the 

resent state of things? The 1 ger omy examiner, 
Mr. Prosser, and his deputy, Mr. Tabrum, who have 
always represented a straightforward way of dealing with 
the examination and managing the office, have been put 
under notice of retirement so short as to be almost 
summary. Mr. Prosser, who is well known to many of 
your readers for his unvarying courtesy and abilities, has 
a wider knowledge of patents than all the rest at the head 
of this department put together, yet he seems to be an 
object of special aversion to the Board of Trade. If the 
management of the examination of patents had been left in 
his hands, it would not have been in its present deplorable 
condition, for, faulty as the Act may be, it is not to blame 
for the greater part of the present state of things. Mr. 
Prosser’s influence has been systematically sapped, his 
work has been diminished, and it has then been dis- 
covered that his post may be abolished. This happened 
in 1885, and the Board of Trade determined to cause him 
to retire, but the project was foiled by the energy of the 
then President of the Board of Trade, Mr. Stanhope, 
under whom the committee of inquiry was appointed. 
Political changes favoured the plan, and now a similar 
proposal has been made, the excuse being of course 
economy. I understand that the ‘‘ economy” has taken 
the form of a scheme for dividing the saving caused by the 
retirements among the revising ‘‘ examiners” mentioned 
in my former letter. I also understand that Lord Stanley, 
the President of the Board of Trade, has had the 

race not to approve this part of the scheme; it would 
be well if he could have withheld his approval of the other 


art. 

: I think I have said enough to convince you that it is 
high time that the administration of the patent laws 
was removed from the Board of Trade to some other de- 
partment where a higher tone of efficiency prevails. At 
all events I consider that I have established a case for 
further inquiry and by some tribunal which shal] not be 
afraid of the evidence brought before them, and ashamed 
to follow the example of Lord Herschell’s Committee, who 
had the extraordinary temerity to present to Parliament 
a partial report, without the least indication that it 
merely contained a selection of the evidence taken. 

What is wanted is that the public should demand a 
searching inquiry into the whole state of things, with a 
view to settling the administration of the Patent Office 
on a satisfactory footing, which has never yet been ob- 
tained, and which I venture to say cannot be obtained 
under the present régime. 

Your obedient servant, 
M. J. Jackson, M.A., D.Sc., 
Late Examiner, Patent Office. 





COLLAPSING PRESSURE OF JRON TUBES. 
To THE EDITOR OF ENGINEERING. 


Srr,—I am induced by your remarks in your last 
number on an explosion to offer a rule for calculating the 
above, which gives more correct results than Fairbairn’s. 
His formula is so manifestly erroneous that it is surprising 
it has been in use so long, and this is the more unfortunate 
as it may lead to serious disasters. It appears to have 
done so in the case you describe, in which a pressure that 
was dangerous was justified by it. 

The collapsing pressure on boiler flues in pounds 
per square inch, when the length is seven times the 
diameter or more, is sixteen times the square of the 
thickness of flue plates in sixteenthsof an inch divided 
by the square of the external diameter of the flue in 
feet. When the length is less than seven diameters 
the collapsing pressure is inversely as the length. Old 
boiler fiues might collapse with two-thirds or even 
half of this, depending on the wear or waste of the plates, 
on defects in the form of the flue, or in the quality of the 
metal, on overheating caused by thick scale, or by short- 
ness of water, &c. In a cold water test one-fourth more 
pressure would probably be borne than that given by the 
rule, which is the pressure at which a flue might be ex- 
pected to fail after being in use for a few years. Un- 
equal expansion of the flue and of the shell may probably 
cause a flue to fail sooner when the boiler is hot than when 
cold, even when not overheated, from compression end- 
ways on the flue; so that, as you justly state, a flue may 
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collapse when heated at a lower pressure than it has 
already sustained in a cold water test. 
Yours truly, 
W. I. Exxis, Mem. Inst. C.E. 
Ward’s Buildings, Deansgate, Manchester, Jan. 2, 1888. 
P.S.—The above refers to plain lap-jointed lengths of 
flue without hoops, flanges, water pipes, or stays. 





THE DALRYMPLE-HAY CURVE RANGER. 
To THE EpiTor oF ENGINEERING. 

Srr,—Your issue of December 30 contains a letter from 
Lieut.-Col. Am. Brandreth, R.E., Principal of the 
Thomason Civil Engineering ang Roorkee, on the 
subject of my curve ranger. He there states that the 
Indian method of using even angles renders the work with 
an wae theodolite as mechanical as with my instru- 
ment, 

I cannot allow this statement to go unanswered, and 
trust you will permit me to define the object for which I 
designed the instrument, although you so clearly detailed 
its operations in your issue of November 11. 

Tt matters not whether the method of ranging curves 
be English or Indian, for by both methods it is necessary 
to use a table of tangential angles, and this very necessity 
is just what my instrument does away with entirely. 
In order to range any curve with my instrument, the 
wheel is set along the radial bar to the graduation cor- 
responding to the number of chains radius in the curve. 
Then bring the needle to the zero of the dial and make 
the telescope point along the tangent to the curve. The 
tangent screw is next turned, giving a slow motion to the 
telescope in azimuth, and causing the needle to pass over 
the face of the dial. When the needle indicates 1 on the 
dial the telescope will have described mechanically the 
first tangential angle and will point to the first peg in 
the curve. Inthe same manner the needle is made to 
indicate the second, third, &c., tangential angles. 

Now in using a theodolite, the zero of the vernier must 
first be brought to coincide with the zero of the horizontal 
limb ; a table of tangential angles must then be referred to 
and the correct angle for the specified curve be abstracted 
therefrom ; the tangent screw to the horizontal limb must 
next be turned and the vernier set by the microscope to 
read the abstracted angle, and at last we have the telescope 
pointing to the first peg in the curve. This same opera- 
tion must be repeated for each of the successive angles. 

T leave it to your readers who are qualified to judge to 
say whether the Indian method is as simple, mechanical, 
—e and expeditious as by the use of my instru- 
ment, 

As to the parallel plates and four screws versus three 
screws, I am given to understand by Messrs. Elliott 
Brothers, (1) that during their long experience in the con- 
struction of mathematical instruments, the majority of 
civil engineers in this country prefer four screws to three 
screws, and that for every thirty theodolites sold with 
four screws they only sell one with three screws, (2) A 
theodolite fitted with three screws costs more than one 
with four screws. (3) Parallel plates with four screws 
admit of a more compact and portable instrument being 
constructed than do the three screws. 

Apologising for the unavoidable length of this letter, 

I am, Sir, yours faithfully, 
Har.ry H. Datrympue- Hay, 
Assoc. Mem. Inst. C.E. 

London and South-Western Railway Engineers’ Office, 

Fareham, Hants, 





THE ROYAL AGRICULTURAL SOCIETY’S 
ENGINE TRIALS AT NEWCASTLE. 
To THe Epiron oF ENGINEERING. 


Srr,— 

“ When rogues fall out, the honest get their own. 

When rogues agree, th’ exact reverse is shown.” 
The above lines have been brought to my mind by noticing 
that in the interesting discussion which took place in your 
columns regarding the correct method of estimating the 
power consumed by the Appold brake, in whatever 
points your correspondents differ they almost all agree as to 
the correctness ‘‘in principle” of the method adopted by 
Messrs. Halpin and Barr. Mr. mer, Mr. Hamilton, 
and Mr. Sisson specially indorse this method, and Mr, 
Hartnell appears to do so by one paragraph in his letter, 
and Professor Barr, after saying that ‘‘ he should not have 
thought the method,” &c., ‘‘could have been questioned by 
any one acquainted with the elements of mechanics,” has 
this week stated that ‘‘ you now agree with all of your 
correspondents,” &c., ‘* that our method of reducing the 
results,” &c., ‘‘is right in the main.” This method is to 
deduct from the moment of the weight on the brake 
strap round the axis of the brake, an amount equal to the 
moment of the tension of the spring on the inner end of 
the compensating lever, round that axis. 

Now, Sir, so far from this method being right, it is, as 
fa-as I can see, entirely wrong, and I must express my 
surprise that any professional gentleman—much more a 
** wrofessor”—should have fallen into such an error, when 
the correct method of estimating these results was given 
by Mr. Schénheyder as far back as 1876, vol. xxii., p. 75. 

This method is to deduct the amount of the tension on 
the compensating lever from the weight on the brake 
atrap, and then the moment of the difference of these, round 
the axis, is the measure of the power consumed. 

I think I can show you, by two different reasons, that 
Messrs. Halpin and Barr’s method is incorrect. 

In the first place, let us assume that the upper end of 
the compensating lever is carried up to a level with the 
centre of the brake shaft (which may be done by bending 
it round it, as in the sketch, Fig. 1). In this case, as the 
line of tension of the spring passes through the centre of 
the shaft, the moment of this tension will be nil, and, 


according to Messrs, H. and B., there would be nothing 
to be deducted from the weight on the Leechs | in 
calculating the power, and consequently the weight held 
up by the strap would be the same as if the compensating 
lever had not been introduced at all. But as the tension 


at gis less than at hin the proportion he , the tension 


in the other end of the quadrant of the brake strap just 
below the point of attachment of W,will be proportionally 
reduced, and the weight held up thus increased, whereas 
the work done by the engine will be less than if the lever 
had not been there, owing to the tension in the quadrant 
g A, and consequently the friction it produces being 
reduced, as you have yourself shown in your treatment of 
Fig. 2, page 628. This would appear to show that Messrs. 
H. and B.’s method is wrong; but, in the second place, 
let us assume that the compensating lever, instead of 
being carried upwards (towards the centre of the brake), 
is carried down an equal distance. In this case, the 
tension at g will be Soar greater than at A, and the 
weight W will be slightly reduced, but with the ordinary 
proportions of these levers (about 10 to 1); neither the 
weight held up nor the power consumed will differ much 
from what they were when the lever was turned upwards. 
But, according to Messrs. H. and B.’s method, the 
moment of the force i at the end of the lever—which, in 
this case, would have to be added to that of W, as they are 
in the same direction—would be enormously increased 
(taking the proportions of Messrs. McLaren’s brake about 
three times), and I think any one can see that if this 
moment were to be added to that of W, an amount of 
power would be obtained which would be absurd. If we 
consider the action of these compensating levers, in the 





ordinary construction, in which the links at A and g join 
the lever at equal angles, and these very nearly right 
angles, we shall see that the tension at the end of the long 
arm of the compensating lever is simply the measure of 
the difference in tension between the links ath and g, the 
longer the lever being the less this difference, and the 
shorter the lever the greater this difference, and the 
effect which this tension has on the power being measured 
by the mean distance of A and g from the centre of the 
shaft (which is equal to the radius of the brake strap), 
and has nothing to do with the distance of the centre 
line of the spring from the centre of the shaft, as Messrs. 
H. and B. have assumed. 

I now wish, Sir, to give an extension of Mr. Schin- 
heyder’s formule which will, I think, prove of interest ; 
but, before doing so, would suggest a method of arranging 
these levers which would, I believe, render the measure- 
ment of the forces in them unnecessary. 

Instead of the lever having only one arm projecting 
inside the brake, I would propose that it have a second arm 
of equal length projecting downward, and springs of equal 
strength placed horizontally at « and the lower end s. 
This would not produce any difference of tension in the 
connections at A and g, and consequently would not alter 
the tension in the quadrant g A from what it would have 
been if the lever had not been introduced. 

Here I would wish to point out that the arrangement 
of brake strap you propose, in Fig. 3, page 628, would not 
act as you say it would, and “leave the condition of 
things described with relation to Fig. 1 unaltered,” &c., 
but would, I should think, rather materially alter it, 
because one of the links of the brake strap (hj) being 
attached to the lever at right angles, and the other (g k) 
at an acute angle, there is no component along the lever 
of the tension in the former, to leave the component of 
the tension of the latter in that direction, the result being 
that this unbalanced component of the tension in gy k 
along g h will press the link 4 j and the block at 7 against 
the Tae wheel, in a manner Gifferent to that in 
Fig. 1 (where the components o: the tension in the links 
hjandgkalong the lever tend to balance each other). 
This arrangement would render the application of 
Rankine’s formula—which presumes the tensions at each 
end of the strap to be tangential to the circle—incorrect, 
and, indeed, cant the block at j were kept quite close to 
h, the links hj and g k would of themselves assume the 
positions shown in Fig. 2, in which the lever is almost in 
equilibrium lengthwise, and consequently no undue pres- 
sure put on the blocks at either side of the links, 

AsI see that Professor Barr takes exception to the 
application of Rankine’s formula for brake straps to such 
machines as the Appold brake, and as Mr. Schénheyder’s 
rules depend upon that formula being applicable, I wish 
to say that although the Appold brake does not exactly 
comply with the conditions given by Rankine, still, by 
making the blocks numerous, and the connections between 
them flexible, it can be made so near those conditions that 
the error from using that formula cannot be large; and 
‘in form” it is the only formula which is applicable to it. 
Also, when the water is run through the rim of the brake 
wheel instead of over it, and consequently a very moderate 
amount of unguent rendered necessary, as stated by Mr. 
Hartnell, the rules of ‘‘solid friction” may be held to 
apply. In the following I have therefore assumed that 








Rankine’s formula is applicable to this case, and also that 


the links at 4 and g are connected as in Fig 2, page 628, 
but that the angles they make with the levers are so near 
right angles that they may be taken as such, and that con- 
sequently this lever is only acted on by three parallel 
forces at i,k, and g, which are in equilibrium. 

Now, in the accompanying Fig. 2 call K the actual 
resistance of the brake at its circumference to the engine ; 
E the tension in the brake — just above the point of 
suspension of the weight, and d that just below this point ; 
6b andc the tensions in the two links at their points of 
attachment to the compensating lever (which we presume 
to be at right angles to this lever) and, which is also sup- 
posed to be vertical, Then 


K=e-b+e-d; 


E=W+d...K=W-b+c=W (b-e); 
but b — e==a, the tension on the spring at inner end of com- 
pensating lever ; 
..£_K=W-a F ° 2 oe 


Thus we have only to deduct the tension on the spring at a 
from the weight W before multiplying the latter by the 
distance passed through by its point of suspension to get 
the work done by the engine. 

I wish now to show that if we know the proportions of 
the arms of the compensating lever, and also the coeffi- 
cient of friction of the brake blocks, we could calculate 
a from W, and, vice versd, if we know a and W we can cal- 
culate the coefficient of friction. 

Let us call the ratio of the whole length of the com- 
pensating lever to its short arm 7, then 


fer or b=ar; also C=b—a=ar—c=a (r-1). 
Also let 


but 


2.73xfx.75=2 and 2,73xfx .25=y, 
Then by Rankine’s formula 
e=bx10 and C=dx10¥ 


W=e-d=bx10* —d=raxl0 —d, 
C=a (r—1) f=dx 10 
° —* (r—-1) S = a (r-1) 
os da tov o W ra xl ——— (2) 


An equation which 
by transformation wi 
and W. 

I will show now that we can get the ratio of the com- 
pensating levers (7) in terms of the weight W and total 
resistance K, and that the form of this equation will show 
that if this latter amount, K, be kept constant, the weight 
W will increase or decrease according as 7, or, as we may 
say, the length of the inner arm of the compensating lever 
increases or decreases. 

From equation (2) : 


ives W in terms of a, f, and r, or 
give K andy or f in terms ofa 


ee ho ee 
r.10* —r-1 JG —-r—-1 
10v 10v 
-K( ro: ->) =W ("10 r-l _w. 
10y 


: ae 334 3 a agp 
-.* K 10*—r iow beg ar We * 6 * 0 W. 
Ww K w kK 
-Wit- (>- cee ae A 
(ios (% K 10) ion ~ 
Or 4 
“ = Bw 
* (Gs ) (w K)- (w K) oy w. 


1 1 Ww 
~ 1Gs. jt 
“(es ) iw W-K 
But as x and y are constants, or 


r=constant—constant x wk’ 


Now as W increases Wek decreases, and therefore r in- 


creases, and this indefinitely. It would be interesting to 
see how the data given by the very interesting experi- 
ments carried out by Messrs. Bryan Donkin and Co, agree 
with these formula. 


Yours truly 
Cork, December 31, 1887. W. H. Suaw. 





To THE EpiTor OF ENGINEERING. 

Sirn,—We quite appreciate your willingness to turn this 
correspondence on to a side issue and discuss other forms 
of brakes, but with your permission might we suggest that 
first the error in the R.A.S.E. brakes should be thoroughly 
investigated ? 

Weare not ‘straining’ at sprats of errors, as you and 
one or two of your correspondents apparently suppose ; 
what we cannot swallow is a ‘‘ whale” of an error that is 
caused by using water as the only lubricant for the brake 
blocks, thus reducing the coefficient of friction to such an 
extent that the brake straps require to be unduly tightened 
to sustain the load, the excessive tension on the straps 
acting through the compensating levers against a fixed 
point tending to lift the load on the brake. When this 
force is neglected (as was the case at Newcastle) we hold 
that it is impossible for the results to be correct. When 
tallow is used as a lubricant the error may be very small, 
but-when only water is used to lubricate the brake blocks, 
the error mounts up in a most extraordinary manner. 

A few weeks ago we made several tests, first with water, 
then with tallow and water; we had levers as nearly like 
the R.A.S.E. compensating levers as we could make them. 





With 381 ]b. on the brake, and water as a Jubricant, we 
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got over 250 1b, pull on the spring balance (which was 
attached to the inner end of the compensating levers). 
The indicated power required to sustain the load at 150 
revolutions per minute under these conditions was 
25.6 indicated horse- power. We then changed the 
lubricant from all water to a mixture of tallow and 
water; the pull on the balance then decreased from 
250 lb. to 24 lb., and the indicated horse - power re- 
quired to sustain the load at the same speed rose to 36.8 
indicated horse-power. When working with water as 
the only lubricant the power varies continually as the 
water fiows faster or slower ; a few gallons more or less per 
hour makes a marked difference in the size of the dia- 
grams, therefore to get even comparative tests between two 
engines tested on brakes lubricated with water (as was 
done at Newcastle) it is absolutely necessary that the 
amount of water run on the brakes sould be measured or 
weighed as carefully as the coal supplied to the engine. 
We are now speaking of comparative tests, but if correct 
results are required, it is then necessary to measure the 
force exerted at the inner ends of the compensating levers, 
and allow for it in calculating the results. When the inner 
ends of the compensating levers were carried in fixed 
points instead of by the spring balance arrangements, we 
got the same variations in the indicated horse-power 
under various lubricants. We never tried ‘‘ water only” 
asa lubricant till after our return from Newcastle, and it 
was then owing to the great difference we noticed in the 
indicated power required to lift a given load that we were 
led to attach the spring balance in the first instance. 
Previous to the Newcastle trials we always used tallow, 
or water and tallow mixed, and got approximately correct 
results. On arriving at Newcastle our amazement at see- 
ing the smail amount of power required to lift any given 
load on the R.A.S.E. brakes was very great, and was 
only equalled by that of the other competitors, It was quite 
patent to all those who had been grinding away at 
brake tests during the previous few months, that there 
was something wrong, but as that something happened to 
be in favour of the engines, nothing was said. We did 
not Jike the idea of running our engine on the ‘ South 
brake,” as one and all of the engines that had already 
been tested on it had done badly, therefore we requested 
to be allowed to run on the same brake as Messrs. Davey, 
Paxman, and Co.’s engines had been run on, but our 
request was not granted. We therefore contented our- 
selves by doing as we were told, but in the mean time 
took a few notes of how things were managed (for future 
guidance), returned to Leeds, and commenced to test on 
similar lines to the R.A.S.E., and soon got our eyes 
opened. We have learnt something that will prevent our 
being caught by ‘‘ chaff” a second time. 

Any one who witnessed the trials at Newcastle cannot 
fail tobe amused at your correspondents, seriously com- 
paring the brake and indicated horse-powers given in the 
judges’ report; none of the diagrams were taken during the 
runs from which the Urake horse-powers were calculated ; 
in one case the indicated power was taken one day and 
the brake horse-power obtained the following day, the 
average speed of the engine during the run of the second 
day was used in working out the diagrams taken on the 
previous day ; the above are the facts concerning one of 
the prize engines. Your correspondents might just as 
well expect a man to arrive at his last year’s profits, by 
comparing his expenditure during last year, with his 
receipts of the previous year. If your correspondents 
wish to help those responsible for the mode of testing 
used at Newcastle, they will help them considerably 
more by never quoting from their report, or going too 
deeply into the means employed for getting at the indi- 
cated horse-power, otherwise awkward questions might 
arise as to the number of cards that the indicated horse- 
power was calculated from in each case; it might also be 
asked how the area of the diagrams, from which the 
powers were calculated, compared with the areas of other 
cards taken; then again the question of the speed of 
the engine at the time the cards are taken is sometimes 
— into account when accurate results are sought 
or. 

As you are aware, we took two engines to the Newcastle 
trials, We will frankly confess neither of them were 
finished and run as we should have liked, but our simple 
engine, which was finished first, had got considerably 
more running on our own brake than the ‘* compound ;” 
we had actually to finish the latter engine on the show 
zround at Newcastle, employing Messrs. Stephenson and 
Sea of that town, to do some machine work for it ; in the 
mean time the simple engine had got thoroughly run, and 
worked with so little friction that she ran round smartly 
with her own steam when the pressure gauge pointer was 
at 0. Under these circumstances we went on to the 
brake with confidence, with this engine; she ran perfectly 
cool during the whole trial, making a good run. Under 
these circumstances we expected a Shee ratio of brake to 
indicated power. 

Whereas, when we ran the compound we were in 
constant trouble with hot bearings, slide valve seizing, 
&c., and had to use water for coolin:y purposes during the 
greater part of the run, besides other, defects and diffi- 
culties manifested themselves during the run, Under these 
circumstances we quite expected that the ratio of brake 
to indicated power would come out very badly for the 
** compound.” What do we find when we examine the 
report? Why, we only get 72 per cent. with our free run- 
ning simple engine, whilst with the compound that ran 
so badly we actually get over 87 per cent. brake ratio. 
After the show we brought this latter engine to Leeds, 
got it into perfect order and then ran her for six weeks, 
almost every day on the brake, sparing neither time nor 
expense to get the engine in perfect order, 
employ Messrs. Halpin and Barr to conduct two careful 
tests, and we actually fail to get as good results as the 
R.A.S.E. gave us credit for at Newcastle; the simple 


We then | Leed 





explanation is that we never ga the economy and brake 
ratios at Newcastle with which we were credited. 

We should like to inform your anonymous correspon- 
dent ‘‘ Brake” that, as a rule, we never take any notice 
ef anonymous communication. We broke through this 
rule in replying to his first letter, as we were anxious to 
have the subject thoroughly ventilated, but if he wishes 
our reply to any further questions we would ask him to 
be good enough to write over his own name and we will 
do allin our power to give him every possible information, 

Regarding that other nondescript (** One who has made 
many Engine Trials”) he a rs to be rather sore at our 
want of courtesy. Now if he will have the courtesy to 
sign his name at the end of his questions we will try our 
best to give him courteous replies. Judging from the letters 
of both these correspondents they have no reason to be 
ashamed to sign their names to them. 


J. AND H. MoLAren. 
Leeds, January 4, 1888. 


To THE EprTor oF ENGINEERING. 

Sir, —Your foot-notes on pages 658 and 686 must have 
reminded many of your readers of the conundrum— 
** What has a monkey to do with a perambulator?” the 
answer to which is, I believe, ‘* There is a b in both.” I 
fail to find any connection between your problem on page 
658 and the solution given in your last issue. One might 
have guessed a good while without coming to the correct 
answer to your riddle. You say that, “in using the 
pressure at 7, a deduction has to made,” &c., which 
deduction is on account of the axle friction of the brake. 
The unknown journal friction in no way affects the calcu- 
lation of the influence of the force at the point 7. 

You are quite right in saying that we took no account 
of the journal friction in our test of September 14, 
Neither did we in the case of the test on September 
13, and I do not know how the amounts would compare 
were we to adopt the method of calculation which 
you use on page 686. Our results are given in such a 
manner as to make it clear that we have not introduced 
any guess at the amount of axle friction due to the brake 
loads, and that is all that was necessary. No doubt if 
this could have been ascertained (though I do not know 
how it could be with any reasonable assurance of accuracy 
without perhaps as much labour as that involved in the 
main engine test) and allowed for, it might somewhat 
alter the comparisons which those who do not understand 
such matters are apt to draw between such tests. We 
might have made an estimate of the journal friction due 
to the brake loads by some simple, but erroneous, method, 
but I should have been sorry to have given any one such 
good cause to doubt the accuracy of our methods, and the 
value of our opinions as that would have implied. Neither 
have we estimated in any way the difference in the engine 
friction due to the difference of the steam pressure in the 
two trials nor that due to the differeuce of speed. To 
this extent our two trials are not strictly comparable. No 
two engine trials are strictly comparable which have not 
been under precisely similar conditions (and, of course, no 
two trials can be). What we must be most careful to do 
is not to found any conclusions upon differences of results 
which may be due to externally varied conditions, to errors of 
method and errors of observation. We have founded no 
conclusions upon the results of our tests, which the 
question of the re friction can in any way effect. 

The fact simply is that the expression ‘‘ brake horse- 
power” is indefinite to some extent. The amount of 
power which we can obtain from acertain engine, work- 
ing otherwise under the same conditions, varies with the 
variation of engine friction, and this friction varies with 
the means we adopt for transmitting the power, whether 
by belt, toothed gearing, or through a shaft coupled in 
line with the crankshaft of the engine. 

Surely you cannot mean your readers to consider your 
calculations on page 686 as of any value whatever in con- 
nection with our tests, or with anything else. You 
assume a coeflicient of friction which may be—and as 
likely as not is—wildly wide of the truth, and which has 
no reference in any way to the journals of Messrs. Donkin’s 
engine, nor to thes at which those journals ran, and 
to their already published letters; but I certainly do not 
see that one is called upon to spend his time in offering 
instruction in elementary mechanics to our ‘moon- 
lighter” critics. Had the criticisms any weight whatever 
in themselves, one might be justified in replying to them, 
but they are founded upon no facts, and only on argu- 
ments so absurd, from a scientific point of view, that I 
think I am justified in considering them quite beneath 
notice, so long as their authors set so little store upon 
them themselves. Yours truly, 

Paisley, N.B., Jan. 4, 1888. ARCHIBALD BARR. 

[Professor Barr’s openin 
they scarcely bear on the question at issue. The 
object of a brake is to measure the power transmitted 
to it by the engine, and if, in determining this power, a 
correction has to be made for the pressure at the upper 
end of the compensating levers, then itis equally certain 
that the correction should itself be modified in the manner 
we have indicated. As regards the question of the co- 
efficient of friction, we mar point out that this was de- 
termined by experiment, in the case of the R.A.S. brakes at 
Newcastle, eare, however, quite ready to admit that if 
the testing arrangements be such that a pull of 313 Ib. is 
obtained on the upper end of the compensating levers—as 
was the case in Mr, Halpin and Professor Barr’s test of 
September 14—any correction for axle friction of the 
brake would be unimportant. So far as we have been 
able to ascertain, however, this is a condition of brake 
working which appears to be exclusively confined to the 
8 experiments, and until it is clearly explained why 
Messrs. McLaren’s brake, when uncorrected for com- 

msating lever action, gave a result over 56 per cent. 

ifferent from the R, A. 8. brakes (also uncorrected for 


remarks may be funny, but | q 





compensating lever action), although water was used as a 
lubricant in both cases, we fear that engineers generally 
will not be inclined to the Leeds experiments as 
successfully impeaching the accuracy of the Newcastle 
trials, the more so as the Leeds corrected results prac- 


tically agree with the figures obtained at Newcastle.—~ 
Ep. E.] 


To THE EprToR OF ENGINEERING. 

Srr,—In your foot-note on page 686 of your last number 
it is assumed that the journals of our brake shaft were 
3in. Wethink that you would perhaps like to know they 
were 34 in. in diameter. 

In answer to the last paragraph in Professor Barr’s 
letter on the same page, we have not made any regular 
tests comparing water, oil, or tallow as lubricants for 
the brake ; we always used tallow. 

The little engine on which our experiments were made 
is now with Professor Kennedy, F.R.S., at the Engineer- 
ing Laboratory of University College. It is, therefore, 
for him to say whether tests could now be made on this 
same engine with different lubricants on the brake, 

Yours truly, 
Bryan DONKIN AND Co. 

Southwark Park-road, Bermondsey, London, S.E., 

January 3, 1888, 


[We are obliged by the information contained in Messrs, 
Donkin’s letter. The fact of their brake shaft journals 
being 34 in. in diameter will, in the case dealt with in the 
foot-note on page 686 of our last issue, increase the deduc- 
tion from the pressure on the ends of the compensating 
levers to 4.2 lb., or over 38 per cent. of the total pressure, 
and will reduce the error of the brake from 0.75 per cent. 
to 0.68 per cent.—Ep. E.] 





THE DUDLEY BOILER EXPLOSION. 
To THE EDITOR OF ENGINEERING. 

Srr,—I feel bound to reply to Mr. Boswell’s letter of 
the 17th ult., by your permission. How he can say I have 
made no attempt to answer his arguments is a puzzle to me, 
as I understand him to have been all along, and to still 
continue to be, an apologiser for the insurance companies, 
whilst I, on the other hand, have shown them to be 
guilty of insuring boilers without duly inspecting them, 
also of actually inspecting boilers, or rather pretending to 
inspect old and rotten boilers shortly before their explod- 
ing, and of reporting them to be in good condition. 

Mtr. Boswell’s remarks upon the “morality” of em- 
ployers in ignoring their responsibilities, &c., and in not 
appreciating the services of their servants, &c., would be 
all very well and a propos in a pulpit, but he must be a 
very inexperienced and youthful engineer and man of the 
world to talk like that in a question of this kind. ‘‘ Busi- 
ness is business,” and when a boiler insurance company 
begs and dodges again and again—by means of their tout- 
ing agents—to get an employer to insure his old rotten 
boilers, does Mr. Boswell mean to be so childish as to 
hold the employer to be morally worse than the “ chief 
engineers” of the insurance company who accept the old 
and rotten boilers ? 

Take a case in point. An old nail chopper has his 
boilers regularly and successfully inspected for more than 
twenty-five years, and after receiving information that 
they are in doubtful condition owing to their great age 
and hard usage, gives way at last to the importunities of 
one of these trusty agents, and insures his old and rotten 
boilers because he can thereby save a few pega a year, 
and at the same time be told by the ‘chief engineer” to 
the company that his boilers are in good condition and fit 
to be insured for 10007. ! Now will Mr. Boswell insist (after 
this instance of my own experience) that the boiler owner 
is worse than the Boiler Insurance Sompony? Again, is 
Mr. Boswell aware that the man who inspected the 
Dudley boiler is an old experienced practical inspector, : 
and not one of the ‘‘inspectors and inspectors?” The 
fault, I say, is not so much in the man as in the system, 
and this system is, I repeat, what your correspondent will 
insist upon apologising for and holding up as innocent, 

The Rastrick boiler, I say again, is decidedly dangerous 
as at present worked, also if worked as seated according 
to Mr. B.’s sketch, which is little different, notwithstand- 
ing the fact that in odd instances they may be found to 
= on, somehow or other, for so long as thirty years. 

cause a thing exists, it surely does not prove that it is 
in a healthy and sound condition. Did he never hear of 
the good old servant who suddenly gave up the ghost to 
the great surprise of his master, when all the time it was 
patent to a t many other va that this same good 
= a ad been virtually killed along time before he 
i 
It is exactly thesame with old boilers and their masters ; 
they are strained, over-pressed, burnt, neglected in the 
cleaning, made to ‘‘ jump” and dance about like these 
Rastricks do “‘ jump” and dance about often, being sub- 
ject “‘to uncontrollable firing,” and then when they 
cannot really stand it any longer, they burst and sur- 
prise (?) somebody. Then, of course, ‘‘ the public clamour,” 
as Mr. B. says. But what of that, it is soon over, and a 
few weeks elapse before there is another explosion in that 
particular district for the public to clamour about again. 

hese, Sir, are Mr. B.’s arguments, and I hope I have 
satisfactorily replied to them. 

Yours faithfully, 
OHN SwIFT, 
Tron Exchange, Birmingham, Jan. 2, 1888. 





A SoutH AusTRALIAN TRAMWWAY.—The Silverton Tram- 
way, which connects the border town of Cockburn with 
the rich silver mines of New South Wales, has been 
officially opened for traffic, 
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THE FRICTION OF HOT AIR IN PIPES. 
To THE Eprror or ENGINEERING. 

Srr,— We write to ask your kind opinion or that of your 
readers about the bore of pipes fur wind pressures, and 
inclose two tracings to illustrate what we ask. 

Our reason for this is that we have lately made and 
erected an apparatus for heating air to warm and ventilate 
certain large buildings. The heater is connected by a pipe 
to the side inlets of one of ont hs fans (see Figs. 1 and 2). 

e fan sucks the air through the heater, and discharges 
the heated air through about 380 ft. of piping, 18 in. bore, 
into a building requiring to be heated. 

Our difficulty is that we cannot get sufficient wind into 


Fig] « Elevation of Heater &e. 


the heater and cold air passes through it and the pipes, 


then there is almost sufficient blast; and just enough 
blast when the heater is entirely disconnected from the fan. 
But directly the fan is connected to the heater and the 
air is heated, then the blast diminishes. It is therefore 
our opinion that if the blast discharge pipe were longer 
so as to give more room for the heated and expanded air 
to pass freely, then there would be more suction and 
sufficient to draw enough air through the heater to supply 
plenty of wind. Another phase of the question is that in 
each of the rooms A and B there are two outlets from the 
blast pipe ; these outlets are each 12 in. long by 6 in. wide, 
so that in the two rooms there are four outlets with an 
aggregate area of 12 in. x6 in. x 4 in. =288 square inches. 
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the buildings at the end of this long pipe, particularly 
when wind is taken from the pipe and admitted into two 
rooms near to the fan. : i 

That is to say, we cannot get sufficient wind to supply 
at once the two rooms AB and the building E at the 
same time. The diameter of the fan over the tips of the 
blades is 4 ft., and it runs at 550 revolutions per minute. 
The diameter of the side inlets 1s 18 in., and the discharge 
is 20 in. by 20 in. square. ‘ i 

The question is wuuther the long pipe of 18 in. bore is 
sufficient to take away all the wind that the fan can make 
a that the wind is heated to about 200 deg. 

r.? 

Or is the blast crippled by having to suck heated air 
from around 825 tubes in the heater, the sectional area 
free for wind around these tubes being equal to 654 square 

- inches, whereas the area through the 18 in. blast pipe is 
only 254 square inches? The long run of 18 in. poe and 
the fan were already existing when we fitted the heater 
thereto. But we think that these pipes are not large 
enough and should be at least 2 ft. bore, principally on 
account of the great length. _ 

We have tried the fan running at 800 revolutions per 
minute instead of 550, and find considerably more blast 

but not quite sufficient, When we stop the steam from 
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Now the 18 in. pipe that supplies these two rooms and con- 
tinues beyond has an area of only 254 square inches ; is it 
possible then that wind heated to 200 deg. can supply 
these large outlets and pass along through an 18 in. pipe 
to supply a building 300 ft. beyond with sixteen outlets 
each 6 in. in diameter ? 

The owner has been to great expense putting down 
these 18 in. pipes, and will not even go to the further ex- 
pense of trying the experiment of putting down the 2 ft. 
pipes tosupply the rooms A and B which we advise to 
join the long —_ of 18 in. pipe at the curve atH. We 
believe that by doing this he may get sufficient blast both 
inthe rooms A and B and at the building E, but would 
prefer that there were 2 ft. pipes hr na, sage 

He says No! and that the difficulty does not rest 
with the size of the blast pipes, but that there is not suffi- 
cient air space through the heater for the suction. We 
would here explain to you that the heater we have sup- 
plied consists of a plate-steel cylinder 14 ft. long with a 
tube-plate at each end into which are fixed 825 Muntz 
pomest g tubes each ? in. outside diameter and 14 ft. long. 
Exhaust steam from an engine passes through the inside 
of these tubes and the air to be heated passes between 
the outside of the tubes. 

That is, the air is sucked through the cylinder from one 














end to the other, and in its passage is broken up and 
heated between the tubes. 
The internal diameter of the plate cylinder is 36 in., 
and the tubes are 1} in. apart centres. The aggre- 
ate area of the tubes is 363 square inches, and that of 
the cylinder1017 squareinches, so that there is a wind space 
of square inches between the tubes. The wind inlets 
to the heater have an aggregate area of 578 square inches, 
and the outlet 648 square inches, and the suction pipe 
connecting the heater with the fan being 22 in. in 


diameter has an area of 380 squareinches. The sideinlet 

pipes to the fan have a combined area of 440 square 

— In tabulated form the areas of suction therefore 
thus ; 





Fig.2. +-- 





Wind space between tubes in heater ... 654 sq. in. 
» inlets to heater my a 
»» _ outlet &: site 648 ,, 
Pipe between heater and fan 3380 ,, 
Side inlets to fan ... ves ide 440 ,, 
Diameter of fan over periphery 4 ft. 
Revolutions of fan ous $34 ... 800 per min. 
400 sq. in. 


Area of blast —— infan .. re 
Diameter of blast pipe to fan, 18 in., . 
about 400 ft. in length, or area PY 

The question is whether we are confined in suction air 
8 in the heater and its connections to the fan, or whe- 
ther the owner is confined in his blast air space in his long 
length and small area of pipes ? 

There is no doubt that our suction areas are larger. 
Why, then, is there insufficient blast? Is it because 
the blast pipe is not large enough? or is it because, 
although large, the wind space through the suctions is not 
la — 

e would here tell you that the owner has a precisely 
similar fan that has for many years worked in connection 
with a heater, that has given him satisfaction. (See 
Fige. 3 and 4.) 

n this case, however, the fan sucks cold air imme- 
diately from its side inlets and discharges the air directly 
through a heater, where it becomes heated and is forced 
along through a 2 ft. pipe for a distance of about 200 ft. 
when there is sufficient blast. In this case the heater is 
about 5 ft. 6 in. in diameter, has about 500 tubes of 14 in. 
inside diameter by 10 ft. long, and, different to our heater, 
the air passes through the tube and the steam outside. 
The blast area through these tubes is therefore about 495 
square inches against 654 square inches suction area be- 
tween our tubes. hereas the blast discharge pipe to 
his heater is 24 in. in diameter by only 200 ft. long, while 
ours is only 18 in. in diameter by ft. long. Why, 
then, does his old apparatus allow of a better blast than 
ours ? 

Is it because the air is blown through the heater instead 
of sucked, or is it because he has a larger area of blast 
pipe and of about one-half the length ? 

Our client is not an engineer, but is a very determined 
man, and we cannot persuade him to try larger blast pipes. 
We have been to { expense in experimenting to try 
and force the wind and give as free suction as possible, 
and with considerable success. We now consider that we 
have done all we can on account of the suction part of the 
matter, and ask him to look to his blast pipes, but he will 
not do so, maintaining that there is not sufficient wind 
space through the heater. We therefore ask for an 
unbiassed opinion whether it is considered there is not 
free suction or free blast? 

Yours Me ures if 


December 7, 1887. R. 8. 





AMERICAN Ig0n OnzE.—A deposit of magnetic iron has 
been found in North Cove, McDowell County, North 
Carolina. It was discovered in a deep gap on Honeycutt 
Mountain. It runs diagonally north-east across the 
mountain. It is wide, and exposed for about a quarter 


of a mile, 
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OBJECT GLASSES FOR TELESCOPES. 

WE abstract from the Scientific American the follow- 
ing account of the systems of grinding and testing tele- 
scope object glasses adop at the establishment of 
Messrs. Alvan Clark and Sons, Cambridgeport, Mass. 

“* The demand for large lenses is so slight in this country 
that the glass discs for their manufacture are generally 
procured abroad. This is always the case with the large 
sizes. They may be made in different ways, but one 
typical method of preparation may be described. A lump 
of glass of any shape is selected in the glass house, and its 
specific gravity is determined. If this factor is high 
enough and the piece appears clear and good, it is melted 
down into a disc. The lump is placed on a slab of fireclay 
within a ring and exposed to heat, when it slowly flattens 
down into the desired shape. This furnishes the blank. 
If it proves clear and free from striz, it is ground into 
shape and polished. 

** Sometimes the glass plate is delivered in the shape of 
rectangles. A sheet-iron tube, fed with abrading ma- 
terial, is used as an annular saw to cut out suitable discs 
from such pieces for lenses. The plate is first polished 
and tested optically with the utmost care for strie. Small 
bubbles do little harm, and are contained in some of the 
best objectives. Such portions of the piece as stand the 
test are used. Often the lens is cut from the centre, while 
the corners have to be rejected. 

“The manufacture of the objective properly begins 
with the circular disc. This possesses approximately 
parallel sides, which have been more or less completely 
polished for the purpose of testing. The processes it 
is subjected to may be divided into cutting and polishing. 
The former brings it very nearly into shape, with a rough 
surface, The latter polishes and imparts the last minute 
corrections. 

“The cutting is executed by cast-iron laps. These 
rotate in a horizontal po They are cast of the general 
curvature of the lons, but reversed. They are fed with 
water and with a cast-iron sand. The latter is made by 
flowing air into melted iron. This blast drives out a 
cloud of minute vesicles of metal, that are chilled in- 
stantly bythe air. This material is very fine and is rust 
coloured. On treatment with hydrochloric acid, hydrogen 
is evolved, thus proving the presence of the metal. Itis 
used principally by granite nn and has been adopted 
by the Clarks for their works. 





‘*The lens is pressed upon the rapidly rotating lap, 
being held to one side of the centre, and slowly mov 
about to insure regular grinding. Were it held motion- 
leas, the part over the centre of the lap would not be cut, 
and a prominence would soun be created there. The 
iron sand is the only cutting agent. It possesses a great 
advantage over emery, in not ‘ breaking down.’ The 
grains, owing to their metallic nature, are very tough, 
and possess great cutting power. In this way the faces 
of the lens are brought to the proper curvature, and the 
con lb finally shaped in the rough. It has next to be 
polis . 

“For this purpose a pitch lap used below or above 
the glass, is employed. For the smaller class of lenses 
the pitch lap is rotated precisely as is the metal lap, 
and is fed with water and rouge. Upon it the lens is 
a ona and moved about by hand. he pitch contains 

oles or grooves to prevent suction and sticking. The 
pitch is slightly or rather slowly yielding. It soon 
assumes the shape and contour of the lens, and polishes 
it without altering materially its shape. This operation 
is reversed for the larger lenses. These are rotated in 
a horizontal plane, while the lap, composed of a metal 
backing and front of pitch, is moved about over the 
face. ‘The bed upon which the lens rests consists of its 
original metal lap. Upon this a piece of Brussels carpet 
is cemented, and the lens is pl thereon. 

**The lens thus shaped and polished has next to be 
tested. Twomethods are used for this work. In one 
a prism is mounted in a tube attached to a lamp chimney 
of metal, A flame is maintained within the chimney. 
This prism is so screened as to furnish a minute source of 
light reflected outward. The lens to be tested is held in 
® generally vertical plane. Directly back of it a plane 
mirror, silvered on ite anterior face, is placed. The lamp 
and prism are so placed that the beam of rays from the 
prism falls upon the face of the lens, passing through it, 
and returning again after reflection from the mirror, the 
prism occupying about the focal position. The eye of the 
observer is held as near the back of the prism as possible. 
The lens then appears brightly illuminated, because the 
eye so nearly coincides in om with the focus. The work 
is done in a dark room, If the lens i: pérfect, the field is of 
uniform brightness, presenting, however, the prismatic 
colours of the spectrum in broad areas. If the smallest 
herequlpeate exists, it appears as a spot or ring or other avea 
upon the glass. To illustrate the sensitiveness of the test, 

r, Alvan G. Clark held his finger for a few seconds upon 
the face of a nearly perfect lens that was subjected to the 
writer's — by this test. On removing the finger, 
a strongly defined spot was seen, due to the heat thus im- 
parted to the glass, and several minutes elapsed before it 
passed away. This was a proof of the extraordinary sensi- 
tiveness and perfection of the test. Asa further illustration 
of the effects of atmospheric perturbation, a half-dollar 
which had been held in the hand was laid in front of the 
lens. With the eye in position a 
air striz apenas crossing the 
the spectral illumination a cloud of flame, The hand 


rfect stream of heated 
isc, and resembling in 
eld 
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in front of the glass seemed a source of conflagration as 
the same effect on a larger scale was produced. All these 
— appeared pictured upon or in front of the face of 
the lens. 

*€In the other method, which is shown in the illustra- 
tion, the source of light is a minute bead or convex surface 
of glass, carried in the centre of a sighting tube, about 
6 in. —— The light from a lamp is received on this and 
dispersed. All is arranged otherwise as before. The pencil 
of light from this source, representing almost amathematical 
point, is received and transmitted by the lens as before, 
is reflected from the mirror and again transmitted. The 
eye, held a few inches from the back of the reflecting 
bead, and hence out of focus if the bead is in focus, sees 
only a small disc of light, about tin. in diameter. This 
image apvrens, of course, a little to one side of the reflect- 
ing bead. If the bead is in the focus of the lens, the spot 
should cmome uniformly illuminated. If the lens is im- 
perfect, the spot will appear unevenly lighted. In general, 
a dark or light spot 7 in the centre. 
ing the eye, a disc of light can be carried slowly across the 
field of view, and in this way a still more sensitive effect 
is obtained. 

** In these methods the rays of light pass twice through 
the lens, so that a doubling of the effect due to a mis- 
shape is obtained. In the usual methods a star is used as 
the source of light, so that a single transmission only is 
had. The Clark process, therefore, is of twice the delicacy 
of the older methods. 

‘** A defect in the mirror might be interpreted as a de- 
fect in the lens, but this is very easily provided against 
by rotating the mirror. If the supposed defect moves 
with the rotation, it is due to the mirror; otherwise, to 
the lens. 

** These are visual tests. For photerenphie telescope 
lenses they are not applicable. In these the focussing 
must have reference to the actinic portions of the spec- 
trum, and such objectives can only be tested photogra- 
phically. Two methods of doing this are in use by the 
Clark brothers. 

‘* In one the spectrum of a bright spot is photographed. 
A bulb of glass is set m4 in the sunlight, 400 ft. or 500 ft. 
from the station. The lens and tube project through an 
aperture in the shutter of adark room. The ray of sun- 
light reflected from the bulb, passes through the lens and 
is decomposed by a prism into a spectrum about ?in. long as 
regards its actinic portion. It is received upon a photo- 
graphic dry plate. If all the actinic portions are in focus, 
the spectrum will be photographed as a thin streak of 
uniform width ; but if the lens is not correct, the spec- 
trum will taper off at one end or the other, indicating an 
erroneous shape. 

‘In the other method a star is photographed. The 
lens is directed toward Polaris, and a number of ex- 
posures at slightly varying adjustments are made upon a 
late. The exposures are made upon both sides of 
the focus. If the lens is perfect, the spots produced 
when the plate is out of focus are of even illumina- 
tion. If the lens is imperfect, a dark spot can be 
discerned in the centre of some of them. The image of 
the star when in focus is, of course, a mere point; the 
unfocussed image may be nearly ¢ in. in diameter. 

‘* Great skill is required in applying the results of these 
tests, whether visual or photographic. Upon them are 
based the corrections which impart to the lens its final 
character of perfection. 

** The tendency of the inequalities in an objective is to 
form circles. The location of these is determined by the 
visual or photographic tests, according to the class of lens 
under treatment. The lens is removed and placed upon 
a horizontal stand, whose surface under the lens is ruled 
in circles. The proper one is selected as the guide, and 
the operator rubs the protuberant area with his fingers, 
using, as before, rouge and water. A few minutes or 
upward may be devoted to this. The lens is next, fora 
very short time, placed upon or under the pitch lap, and 
polished, and is then cleaned and retested. The testing 
requires more time than the rubbing. This process, re- 
peated over and over again, extending, it may be, through 
many months, gradually brings the lens into shape. 

‘* The plane mirror used in the tests needs to be very 
perfect. They are much harder to grind than lenses, and 
are made by the Clark brothers for thereown use. Such 
mirrors are also required in some astronomical work. As 
an illustration of the extraordinary degree of perfection 
to which their manufacture has been brought, the case of 
some manufactured for the Government by the Clark 
establishment may be instanced. These were to be used 
in the observations of the transit of Venus. They were 
made with the guarantee that they were to be of eight 
miles radius of curvature as a minimum, and of the lot all 
exceeded this standard. 

** Although their objectives are what the reputation 
of the firm has been built upon, they also make the 
other portions of telescopes, furnishing them complete 
with i wijentn: clock motion, and circles of gradua- 
tion. 

** Although the 36-in. objective of the Lick telesco 
would seem a sufficient triumph, the brothers hope to 
engaged to construct a still larger objective. They believe 
that they can make a 40-in. objective of as good quality 
and as perfect as those of the Washington or Lick tele- 
scope. The ‘work exercises a sort of fascination or excite- 
ment upon the operators, and to hear the story of their 
work from themselves upon the ground of their achieve- 
ments, is inspiring to the listener.” 





Frenou Rats in BEtGium.—Tenders were recently in- 
vited by the administration of the Belgian State Rai 2 
ways for 8000 tons of steel rails. The lowest tender was 
that of the Steel Works Company of France, which 
agreed to supply 4000 tons at 4/, 11s. 11d. per ton, 
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SWEDISH RAILWAYS.* 
On the Railways of Europe, and more especially the 
Development of the Swedish System. 
By WitHEeLm Korrsner, translated by 
C. P. SANDBERG. 

LIVING as we are in the days of the telephone, and wit- 
nesses of the remarkable celerity with which that—the 
latest—medium of intercommunication was adopted and 
extended in Sweden, we can scarcely form a just idea of 
the difficulties that had to be overcome with reference to 
the original introduction of railways in that country. 

The precursor of all lines was the Liverpool and Man- 
chester Railway, — fifty-six years ago, and it re- 
quired the lapse of fifteen years more to place ene in 
general, in possession of some additional 9000 km. of rail- 


way. 

Not before the year 1845 was there any serious intention 

to construct lines in Sweden, vet wennapany, | the power- 

ul advocacy of Count A. E. von Rosen and Privy Coun- 
cillor O. J. Fahreeus, and it took full seven other years to 
bring about the formation of a company for that purpose, 
and a further term for the opening, at laat, of the Orebro 
and Nora Railway, our proto-railway which can now cele- 
brate the thirtieth year of its existence. 

In reflecting on the historical progress of our railway 
system we are led to recall to mind the old saying that the 

wedes are a slow people, and yet full of energy. Tedious, 
indeed, were the first steps, but once the incipient 
obstacles had been set aside, we went on with almost 
literally railway speed, and, in fact, with unexampled 
despatch. 

Towards the end of the year 1856, 66 km. of rails had 
been laid down, and at the close of 1885 not less than 
6892 km. So rapid an extension was only to be equalled 
amongst some of the old and highly civilised nations of 
Europe, or in that centre of restless commercial activity— 
the United States of America. 

Taking as our authority the ‘‘ Almanach de Gotha” for 
the year 1887, we find that the lengths of all the rail- 
ways in existence, up to and including the year 1880, were 
as follows : 


Year. 
1830 
1840 
1850 
1860 


Kilometres. Yearly Increase in Kilometres. 
332 


1830 to 1840 
1850 


860 
860 ,, 1870 
1880 


825 
2,943 
6,886 
1870 11,509 
1880 18,505 


At the close of 1885, the European lines comprised 
195,158 km. (see “ Bulletin de Ministtre des Travaux 
Publics,” Paris, September, 1886), the extent in other 
parts of the world being as follows: Asia, 23,277 km., in 
1885; America, 248,684 km.; Africa, 7600 km.; and 
Australia, 12,420 km.. (‘‘ Almanach de Gotha, 1887”). 
Consequently the total number of kilometres of railway 
throughout the world in 1885, was 487,139. During the 
last five years there was an augmentation by 130,000 km., 
or nearly as much as during the preceding ten years. 

After these general observations, we now proceed to a 
more detailed account of the railways in Sweden relatively 
to the European system, and submit the tabular data, on 
the opposite page, in further elucidation of the subject. 

The Table not only shows the relation of various 
railways in Europe to the superficies and population of 
the respective countries, but also sets forth the average 
proportions between the average numbers of railway 
kilometres per 100 square km., and per 10,000 inhabi- 
tants. It would be almost superfluous to point out that, 
for forming an opinion as to how far any — is 
adequately supplied with railways, the proportion here 
last given is a far more important factor than either of the 
other two. It is evident that a country of t extent 
but with a sparse population, requires more lines than a 
comparatively small and dengely peopled one, if the re- 
spective inhabitants are to be placed on a somewhat equal - 
footing as to the means of communication. 

Taking its population into account, Sweden possesses 
far more railways than any other country in Europe. 

Itis true that, in proportion to extent, bwedes has fewer 
lines than most other parts of Europe, still it stands 
on a higher scale than the Balkan States, Russia, or Nor- 
way. If we except our two most northerly provinces, we 
shall find that the rest of Sweden possesses 2.54 km. 
railway per 100 square km. area, or about 4 km. more 
than any part of Europe, on an average. 

The eighth place amongst European States, in respect 
of railway communication or accommodation, is occupied 
by Sweden, in proportion both to area and population ; 
and, as will be seen in the Table, the like position is 
taken with regard to actual length of railways, the 
countries in which there is a relatively more extensive 
network being Belgium, Great Britain, Switzerland, 
Germany, France, Denmark, and the Netherlands. On 
the other hand, none of those seven nations can compare 
with our own counties of Orebro, Vestmanland, and 
Upsala, taking the averages herein set forth. In fact, it 
is only Great Britain that, to a certain extent, can be 
likened to the Christianstad county, and France, Den- 
mark, and the Netherlands to that of Vermland. 

The cost of construction of all the Swedish railways, 
whether Government lines or private lines, opened to 
trattic at the end of the year 1884, is set down by the re- 
spective traffic boards or departments, at 466 millions of 
crowns, or 647 millions of francs, certainly a large sum, 
and, in the opinion of many persons, more than we were 
justified in expending for the purpose of developing rail- 
way communication, constituting as that sum does some 
100 crownst per inhabitant for that accommodation alone. 

The sacrifice, however, was not so great as it might at 

* Extracted from the Statistisk Tidskrift, and repro- 
duced in the Jernbanebladet, Stockholm, 1887. 

t One Swedish crown equal 1s. 2d. 
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Evropgan Raltways In 1885.* 





























| 
| Railway Kilo- Railway Proportional Average 
Ocanteted Area in Square | Number of Railways. metres per 100 | Kilometres per} between the Two 
F Kilometres. Inhabitants. Kilometres. Square Kilo- 10,000 Foregoing Average 
metres Area. Inhabitants. Calculations. 

1. Germany 540,522 46,844,926 37,535 6.95 8.01 7.46 
2. France de 628,572 030, 32,491 6.15 8.54 7.24 
3. Great Britain 314,628 36,687,753 30,983 9.85 8.44 9.11 
4. Russia.. Pe 5,389,628 87,472,900 26,485 0.49 3.02 1.21 

5. Austro-Hungary 622,310 38,769,716 22,613 3.63 5.83 4. 

6. Italy .. ty 288,540 29,699,795 10,354 3.59 | 3.49 8. 
7. Spain .. 492,230 16,654,895 9,185 1.88 } 5.5% 3.20 
8. Sweden 442,126 4,682,769 6,892 1.56 | 14.73 4.79 
9. Belgium ° 29,457 5,853,278 4,410 14.95 7.54 10.61 
10. Netherlands .. “ 85,587 4,549,295 800 7.87 6.15 6.95 
11. Switzerland .. ea 41,347 2,846,102 2,758 6.68 9.68 8.04 
12. Denmark ve “a 38,302 1,969,039 1,942 6.07 9.86 7.07 
13. Roumania 129,947 5,376,000 660 1.28 3.09 1.99 
14. Norway 322,968 1,913,000 1,562 0.48 8.18 1.98 
15. Portugal 88,872 4,306, 554 1,529 1.72 3.55 2.49 
16. Turkey 262,403 6,979,081 1,170 0.45 1.68 0.87 
17. Greece 64,689 1,979,561 823 0.50 1.63 0.90 
18. Servia .. 48,586 1,903,350 244 0.50 1.28 0.80 
19. Bulgaria | 63,972 2,007,919 224 0.35 111 0.62 
Europe <i 9,876,397 340,070,730 195,158 | 1.98 5.74 8.37 

} 








* In the foregoing Table the various countries are ranked in accordance with the absolute length of their respective railways ; and 
it may be observed that Ireland is added to Great Britain, Finland to Russia, Luxemburg to Holland, Roumelia to Turkey, and that 
the data as to lengths, down to December 31, 1885, are taken from the aforementioned ‘‘ Bulletin,” September, 1886, whilst those as 
to area emanate from official sources, except so far as regards Russia, Finland, Italy, and Greece (whereto General Strelbitsky’s 


statistics apply) and Roumania, whose superficies have been set down by the Gotha Geographical Institute. 


With reference to popula- 


tion, the authorities and dates are the following ; For Germany, the preliminary result of the Census of December 1, 18s5, published in 


the ‘‘ Almanach de Gotha, 1887 ;” for France 


e year 1885 ; for Great Britain and Ireland the approximate calculation for 1885, based 


on official figures, and published in the above almanack of the like date ; for Russia, the year 1882; for Finland, 1884 ; for Austria, 
1885; for Hungary, 1889; for Italy, 1885; for Spain, 1884; for Sweden, 1885; for Belgium, 1885; for the Netherlands and Luxem- 
burg, 1885 ; for Switzerland, December 1, 1880; for Denmark, February 1, 1880; for Roumania, approximately ; for Norway, the 
calculations of the Statistical Office, 1880 ; for Portugal, 1881; for Turkey, approximately also for Roumelia, 1885; for Greece, 1879 ; 


for Servia, 1884 ; for Bulgaria, 1881. 


The area and population of all Europe, as given in the above Table, are taken from the Gotha 


Almanack, 1887, which furnishes also details as to Montenegro, Liechtenstein, San Marino, Monaco, Andorre, Malta, Gibraltar, 
Heligoland, the Faro Isles, Iceland, the Balearic Isles, the Canary Isles, the Azores, and Madeira, 


first glance appear to be, inasmuch as the following Table 
proves that, out of the eleven States of Europe, in respect 
of which statistics are obtainable, not less than seven of 
them invested proportionally a larger amount of capital 
than Sweden. Norway, Italy, and Denmark incurred a 
less outlay, in proportion to population, but as regards 
little Switzerland, the expenditure there per head was 
three times greater than here, and as for Austria the 
comparative excess of cost would enable Sweden to lay 
down 3000 more kilometres of railway without propor- 
tionally attaining to the figure disbursed for that empire. 


Cost of Railway Construction in Eleven States.* 











Cost of Con- Cost per 
- painter of | struction (in |{nhabitant (in 

. Francs). Francs). 
1. Germany 46,845,000 | 12,037,851,000 257 
2. France .. .-| 38,030,000 | 11,481,969,000 302 
8. Great Britain ..| 36,688, 20,396,451,000 540 
4. Austro- Hungary| 38,770,000 7,636,660,000 202 
6. Italy ap ..| 29,700,000 2,852,311,000 96 
6. Swedent.. 4,683,000 647,222,000 138 
7. Belgium .. 5,853,000 1,720,433, 000 294 
8. Netherlands 4,549,000 660,327,000 145 
9. Switzerland ..| 2,846,000 1,051,149,000 369 
10. Denmark 1,969,000 24! 000 127 
11. Norway .. 1,913,000 174,257,000 91 











* The sums figuring in the foregoing Table are taken from the 
following sources: Germany, from the “ Statistiches Jahrbuch 
fiir das Deutsche Reich,” 1886 ; Great Britain, from the ‘‘Statis- 
tical Abstract for the United Kingdom,” London, 1886. France, 
Austro-Hungary, Italy, Belgium, and the Netherlands (exclusive 
of Luxemburg) from the ‘Statistical Abstract for the Principal 
and other Foreign Countries,” London, 1886. Sweden, Norway, 
and Denmark, ‘“ Allminna Jernvigsstatistik,” 1884 (issued by the 
Official Traffic Departments). Switzerland, ‘‘ Bulletin du Ministre 
des Travaux Publics,” Paris, August, 1886. The following dates 
apply to the respective countries, in regard to the above statistics : 
The year 1883 to France and Austria; 1884-1885 to Germany, 
Denmark, and Norway ; 1885 to Great Britain, and 1884 to the 


other States. As regards Denmark, it may be stated that, as | Ital 


there are no returns in respect of the cost of constructing private 
railways in that kingdom, the calculation has been bi on the 
assumption that the outlay per kilometre would not exceed that 


for Government lines. 
Note by the Translator.—Say average 5000/. sterling per 


English mile for both State and private railways. 

It is clear from the foregoing figures that the cost of 
railway construction must have been less in Sweden than 
elsewhere, For example, we have two and a half times 
more railway accommodation than Switzerland, and yet 
the latter country spent one and a half times more than 
the Swedish lines cost. If we now come to the cost of 
construction per kilometre in each of the eleven States in 
question, we shall arrive at the following oes “3 


rancs. 
Germany 327,246 
France ay 402,945 
Great Britain 658,956 
Austro-Hungary 384,587 
Wess | XS 301,704 
Sweden.. 95,180 
Belgium re 394,052 
Netherlands .. 291,53 
Switzerland 363,736 
Denmark 129,354 
Norway* “a 112,200 


* See in this respect, ‘‘ Statistics of Denmark,” by V. Falbe- 
Hansen and W. Scharling, 3rd volume, page 127. 

So great a difference in cost between the respective 
States would at first strike us as incredible, but it may be 
easily accounted for by the variety of dissimilar factors 
affecting the outlay for construction ; for example, the 





* The figures are obtained by dividing the cost of con- 
struction (set down in the foregoing Table) by the number 
of kilometres of railway. 





price of building materials, the higher or lower amount 
= for expropriation, the nature of the soil, and so forth. 

oreover, there are to a considerable extent double lines 
in other countries, and the large amount of traffic necessi- 
tates more expensive stations than here. Add to this the 
fact that in some countries the railways are constructed 
as horizontal as possible, in order to obtain greater speed, 
insuring a diminution in the consumption of fuel and in 
the wear and tear of material and rails. In explanation 
of the high rate of cost in England and France, let us 
also bear in mind that, in the former country, large sums 
are expended in preliminary costs for obtaining an Act 
of Parliament, and that, in the latter, the concessionaire 
company, on the one hand, succeeds in obtaining many 
advantages at the expense of the State, and that on the 
other, it often occurs that in the cost of construction 
the interest on the capital invested is calculated from 
the moment the concession is granted until the com- 
pletion of the respective lines. Even whilst attaching 
all due importance to the excess of cost in other countries, 
in consequence of more largely developed traffic, cireum- 
stances of soil or formation, or heavy outlay for expro- 
priation, we may still assert that none of the above 
classified countries, with the exception of Norway and Den- 
mark, can vie with Sweden in the thoughtful economy 
with which her lines of railway have been constructed, and 
that, in point of fact, we have to thank the good sense 


It was only to be expected that in Great Britain and 
Belgium, the two greatest industrial nations in Europe, 
the goods traffic should be the briskest, and that Switzer- 
land, the favourite resort of tourists, should come next 
after the latter kingdom, as rds passenger traffic, but 
one may well be surprised at the difference between Ger- 
many and France. Sweden stands last of all as regards 

mgers, but shows a higher figure than Denmark or 
Sorter with reference to goods transport. Inasmuch, 
however, as in Sweden such transport re place, for the 
most part, on various lines of railway—contrary to what 
occurs in Denmark—and is consequently liable to a double 
calculation, no proper comparison can be instituted be- 
tween those two States. 

In order, however, to ascertain how far the inhabitants 
of any country avail themselves of, or dispense with, the 
acilities of railway travelling, it will not suffice to take as 
a criterion the number of passengers or tonnage of goods; 
we must also bear in mind the relation between those 
data and the population, for it may be set down as a 
truism that the more numerous the passengers and the 
more extensive the conveyance of merchandise per head 
of residents, the more important is the influence of the 
railway on the social relations of life. 

The following Table establishes the relation between 
traffic and population per 100 inhabitantsin the countries 
hereunder : 


Passengers. Goods (Tons). 
Germany 582 432 
France ad 545 234 
Great Britain 1900 712 
Austro-Hungary .. 130 157 
CS are 124 40 
Sweden 192 156 
Belgium 1101 6U8 
Netherlands 423 128 
Switzerland 825 258 
Denmark 388 64 
Norway 174 65 


Here, likewise—and the same is the case with respect to 
the relation between traffic and length of railways—the 
foremost places are occupied by Great Britain and Belgium. 
Although the latter is relatively better supplied with rail- 
ways than the former, the amount of traffic is considerably 
in favour of Great Britain. Take, again, Germany and 
France, and we shall see that, relatively to population, 
more passengers are conveyed in Germany than in France, 
——— in proportion to the length of the railways Ger- 
-— as less mgers than France. 

ith regi to Sweden, it can lay claim to a com- 
paratively high amount of goods traffic, inasmuch as, in 
proportion to population, that traffic is greater, not only 
than in Norway and Italy (nations not so well supplied 
with railways as Sweden), but also than in Denmark and 
the Netherlands, which countries, however, have the pre- 
cedence over us in respect to the average proportions 
between the average figures with reference to the relation 
of lines of rail to area and population. It will be seen 
also that Austro-Hungary slightly surpasses us in the 
traffic returns, whilst standing lower than Sweden, so far 
as passengers are concerned. 

t might be expected that the gross revenue, per rail- 
way kilometre, would stand in direct relation to the traffic, 
and that the various countries would be ranked on the 
same footing with respect to the one factor as to the other. 
This is, however, not the case, as the following Table 
demonstrates : 

















Per Railway Kilometre. ree 
ut r 
a Gross Revenue. — Net Earnings, ik Ss nn ee Cent. of 
penses. | A | R 
Gross Working Net 4: ere 
Revenue. | Expenses. | Earnings. 
francs francs francs francs francs francs 

Germany .. 1,270,170,000 727,291,000 542,879,000 34,636 19,883 14,803 | 67.26 
France .. 1,125,538,000 613,990,000 511,548,000 42,160 23,000 19,160 | 64.53 
Great Britain 3 1,738,894,000 919,699,000 819,195,000 56,121 26,437 -| 52.89 
Austro-Hungary.. 606,327,000 346,190,000 260,137,000 29,876 17,052 12,824 | 657.10 
y “a vad 206,136,000 148,326,000 157,810,000 21,804 15,689 6,115 71.95 
Sweden 54,109,000 30,659,000 23,450,000 8,198 4,645 3,553 | 56.66 
Belgium .. 158,966,000 92,465,000 66,501,000 36,410 21,178 15,232 58.16 
Netherlands 53,875,000 32,926,000 20,949,000 23,800 14,537 9,263 61.11 
Switzerland 71,645,000 38,535,000 33,110,000 28,251 16,832 11,419 53.79 
Denmark 17,342,000 12,038,000 5,304,000 10,839 7,524 8,315 69.42 
Norway 9,755,000 7,439,000 2,316,000 6,245 4,763 1,482 76.22 























and economy of our railway engineers for the extended 
accommodation we at present enjoy. 
We now give the number of passengers and tonnage of 
on the railways in each country in the following 
able : 

















Per Rail Kilometre. 
ws Number of Few of aetaaies = e 
Passengers. Goods. 

° Passengers. oa 
Germany .. 272,570,488 | 202,155,000 7,414 5496 
France... 207,171,029 | 89,056,198 7,760 3336 
Great Britain 697,213,031 | 261,312,069 22,503 8434 
Austro-Hungary..|} 50,254,000 | 70,943,000 2,222 3138 
Italy ” --| 36,817,000 | 11,905,000 3,556 1150 
Sweden 9,005,571 7,284,964 1,363 1104 
Belgium .. 64,462,000 | 35,609,000 | 14,618 8090 
Netherlands 19,217,000 5,826,000 6,863 2081 
Switzerland 23,489,000 7,345,000 8,128 2542 
Denmark .. 7,634,000 1,261,000 4,770 782 
Norway 3,339,501 1,243,557 2,138 796 








* These data are taken from the above sources, except 
from Germany, for which see ‘‘ Bulletin,” Paris, 1886, 
Those relating to Denmark are from Danish official 
statistics, 





The fact of the income in Belgium being considerably 
less per railway kilometre than in France, although there 
is double the number of passengers and two and a half 
times more goods traffic in the former land, may pos- 
sibly and reasonably be attributed to the circumstance 
that the Belgian railways are of shorter lengths. More 
difficult would it be to explain how it happens that, 
whilst in Germany the passenger traffic is only slightly 
less, and the conveyance of goods considerably greater 
than in France, the railway revenue of the former country 
is inferior to that of the latter by not less than 7000 francs 
per kilometre. There is relatively much less difference 
observable in regard to the working expenses per kilo- 
metre of the two nations, and such an occurrence leads to 
the inference that the railway tariff is higher amongst the 
French than the Germans. 

We shall not stop to examine how far that conjecture 
may prove to be correct. The above figures are sufficient 
to show, and that is our main object, the relation between 
working expenses and gross revenue on the railwaysin the 
respective countries. 

t is now an acknowledged fact that there is no direct 
connection between those expenses and the traffic. The 
greater portion of railway outlay consists of so-called per- 
manent or fixed expenditure ; that is to say expenses inde 
pendent of amount of transport, or of the length of line on 
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which passengers and goods are conveyed, for example, 
the amount disbursed for maintenance of stations, for 
payment of station officials and attendants, &c. It follows 
that the greater the traffic on a railway the less the 
portion of income set apart for covering working expenses. 

If ail railways were conducted or managed on a like 
economic basis, and under a like tariff for conveyance, 
they would, as a rule, demonstrate that such lines as 
poi , proportionally, the greatest traffic, would have 
the greatest amount of net proceeds; whereas, on the 
contrary, such railways as had only a limited amount of 
business, and consequently a limited income, would be 
under the necessity of devoting and applying a compara- 
tively considerable part of such income ie maintenance 
and working expenses. According to the foregoing Table, 
the portions of Europe respectively named may be ranked 
in order of precedence, with regard to gross revenue per 
kilometre, in the following way, viz.: Great Britain, 
France, Belgium, Germany, Austro-Hungary, Switzer- 
land, Netherlands, Italy, Denmark, Sweden, and Nor- 
way. Were the above conclusion correct, it would follow 
that the percentage of outlay should stand in inverse pro- 
portion to the gross receipts ; sothat the country enjoying 
the greatest amount of income would be subjected to the 
least outlay, and vice versd. 


A 


100 Miles 





distic cirele 


It is, however, otherwise. Keeping the above Table in 

view, we shall find that, in respect to the relation of 
outlay to income, only the two extremes, Great Britain 
and Norway, retain their respective original position 
therein, and that the entire Table should be remodelled 
thus: Great Britain, Switzerland, France, Sweden, Austro- 
Hungary, Germany, Belgium, Netherlands, Denmark, 
Italy, and Norway. It will be seen, therefore, that 
Sweden springs up (so to say) to the fourth place, although 
as regards gross income, it occupies the last but one, 
whilst Belgium, which was ranked, with reference to that 
income, as the third State, descends to the seventh in the 
list, Switzerland rising from the sixth to the second, and 
so forth. As for Germany, it fills the sixth instead of the 
fourth place. 

As already indicated, the above variations may be mainly 
attributed either to a different mode of conducting traffic 
or to difference in the rate of transport, or to both. Were 
the low percentage of outlay the result of greater economy 
in railway management, it would be deserving of all 
praise. On the other hand, if proceeding from the cir- 
cumstances of a higher rate of conveyance than in any 
other country, we should be led to inquire how far the 
tariff would admit of a revision. 

Not possessing the materials fora comparative examina- 
tion of the railway rates in the various countries, we must 
leave the implied question unanswered. The figures 
herein adduced prove that such an investigation would 
be of great interest, particularly in Sweden, as the 
railway question is now the order of the day, and as our 
lines, notwithstanding the limited nature of the traffic, 
incur so small an outlay for working expenses in com- 
parison with income, that there is only one other country 
can vie with it in that respect. 

If we regard railways as mere means of transport or 
conveyance, the question whether and how far the returns 
may exceed the expenditure, is one of no very material 
importance, the main object being to secure as far as 
possible cheap and easy communication. To such a point 
of view, however, railways cannot be circumscribed, at 
least under present circumstances, constituting as they do 
great industrial and business undertakings, and the 
owners, whether Government or private individuals, re- 
quiring a reasonable rate of interest on the capital in- 
vested. There will be naturally a divergency of opinion as 
tothe real significance of those words ‘reasonable interest,” 
but one thing, however, is certain viz., that in Sweden 
it is all but conclusively shown that, with a few brilliant 
exceptions, the railways pay but very indifferently. * 

On the authority of the reports of the Railwa 
Traffic Board, the net yield in 1884 of the Swedish 
Government lines was 3.46 per cent., and of the private 
ones 4 per cent. on the construction capital—the net 
returns for all the Swedish railways, taken together, 





* Note by Translator. —This is neither certain nor con- 
clusively shown, but rather the opposite is shown in this 
article. These contradictions may be explained thus: 


that in Sweden formerly the interest on money was 
pony 5 per cent. to 6 per cent., while at present it is 
ut 34 per cent. to 4 per cent., just what the Swedish 


being on an average 3.73 per cent. Such a result is not, 
it is true, a flattering one, but in comparison with some 
other countries it cannot in any way be called bad, as 
proved by the following Table : 


Net Yield in 

Per Cent. on 

Construction 

Capital. 

France 4.75 
Germany .. 4.52 
Great Britain 4.01 
Belgium 3.87 
Sweden... es 3.73 
Austro-Hungary .. 3.34 
Netherlands . 3.17 
Switzerland 3.15 
Denmark .. 2.56 
Italy 2.03 
Norway 1,33 


Swedish State Rail? ae t 
heavy construction J ~ abet we 


$ ber myjle.€ 0900 j % 
la,641b! per ¥?, Speed, 30 miles p” hour: 
fence Rail?’ wae 


middling hrony iesetruationy hae 
Cost per mile, 4000. 

Raile, 50168 per Y4. Speed, 20 miles p* hour. 
Private Rail$ _ 
light construction 
Cost per mile, 2090, 

Rails, 35168 per v¢ Speed, 2 miles per hour. 


Railways under construction secsesacessee 





84924. 


Thus it is seen that, in respect of the net yield in ques- 
tion, the fifth place falls to the share of Sweden, althoug 
that country only claims the last but one, so far as traffic 
is concerned. Itis also evident that our private lines 
approach very closely to the English ones, although the 
latter can boast of the largest traffic in Europe. 

Many persons will, no doubt, look upon these figures 
with mistrust, and even regard them as extravagant. 
Those figures, however, are deducible from the details 





railways pay, so that investments in them can by no 
means be ca 


led ‘‘ very indifferently.” 


already furnished in respect to the cost of construction 
and the amount of working expenses, 








h | Sweden. 


The English railways were constructed at six and a half 
times higher cost than those of Sweden. If England 
had e her railways as cheaply as Sweden, she 
would have had manifold the amount of interest on her 
capital. 

he few figures appearing in this article with reference 
to the railway statistics of various countries will, we 
trust, serve as a useful contribution towards elucidating 
the economical position of our Swedish lines. Imperfect 
as those figures may be, they lead us to the following 
inferences, which scarcely can be gainsaid : : 

Taking its population into account, Sweden is better 
supplied with railways than any other country in Europe. 
In other words, the average of that supply, in proportion 
both to area and to number of inhabitants, is higher than 
that of most other European States. 

Not one of the eleven States hereinbefore mentioned 
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has been able to construct its railways so cheaply as 
Although, as said before, Sweden possesses, in 
proportion to population, considerably more railways 
than any other country in Europe, the cost—per h of 
inhabitants—is much less than elsewhere, with the ex- 
ception of Norway, Italy, and Denmark. Despite the 
limited traffic on the Swedish lines, only a comparatively 
small portion of the proceeds goes to the working expenses. 
Taking into consideration the smallness of the traffic, and 
instituting a comparison with foreign railways, the net 
yield of the Swedish ones is very considerable, 
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‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
CompiteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

ba of Specifications may be obtained at 38, Cursitor-street, 

hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of — and postage, addressed to H. READER LACK, Esq. 

The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

— may at any time within two months from the date of 
the advertisement of pt of a plet ification, 

ive notice at the Patent Ofice of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


FURNACES. 


13,959. J. Howie and T. Groves, Hurlford, Ayr, N.B. 
Improvements in Open Kilns, [8d. 2 Figs.) October 30, 
1886.—This invention relates to an improved arrangement of flues 
for rectangular and circular open kilns. (Sealed November 8, 1887) 


11,613. fF. A. Herbertz, Cologne, Germany. Im- 
provements in Cupola Furnaces for Smelting Metals, 
Applicable also for Burning Malachite, Dolomite, 
and similar Stones. (8d. 6 Figs.) August 26, 1887.—In- 
stead of the so-called Chamotte lining, a ‘‘ heated air conductor” 
is employed composed of one or more air heaters W set in the upper 
and inner portions of the shaft, whereby heated air is conducted 
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to the furnace through or near to the annular air entrance opening 
O, or through nozzle tubes D by means of tubes or annular pas- 
sage R within or outside the firebrick lining S. The area of the 
opening Ois made adjustable by means of screw spindles arranged 
within the supporting pillars s, A vacuum is induced in the shaft 
by a steam jet. (Accepted October 26, 1887). 


MANUFACTURE AND TREATMENT OF IRON 
AND STEEL. 


a 


13,238. J. Havenhand, Sheffield. Improvements in 
Ingot Moulds. (6d. 4 Figs.) October 18, 1886.—The improve- 
ments consist in the employment in ingot moulds, of one or 
more triangular ‘ nicking” strips of steel fitting in grooves for the 
purpose of bape ees the process of “topping” or breaking off 
the defective or piped end of the ingot. (Sealed October 14, 1887). 


13,483. B. H. Thwaite, Liverpool. Improvements 
in the Pneumatic Process of Manufacturing Steel 
Ingots and Castings. (8d. 4 Figs.] October 22, 1886.— 
The converter A is lined with refractory basic or acid material B 
in which is an annular cavity C through which the air blast passes 
from the belt E to the tuyeres. When the converter is heated up 
ready for charge the air blast is turned off, and oil gas is turned 
on to the belt E from which it enters the cavity C. The metal is 
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charged by the spout G. Ferro-manganese may be added through 
the door H. Thegases resulting from the conversion of the metal 
pass into the collecting chamber L in which any oxide of iron 
carried over in atomic or finely divided form by the products of 
conversion can be collected and utilised by reduction either in a 
cupola, open-hearth furnace, or converter. The chamber is pro- 
vided with baffle bricks N to throw down the suspended iron 
oxide. (Accepted October 22, 1887). 


13,502. E. Wheeler, Boston, Mass., U.S.A. Improve- 
ments in the Production of Compound Ingots. [8d. 
9 Figs.) October 22, 1886.—Inventor claims: As an improved 
article of manufacture, a metal ingot composed of an inner 








malleable metal of one grade of carbon, and an enveloping 
malleable metal of the same or a different grade of carbon, the 
said enveloping metal being disassociated from the inner metal. 
(Sealed October 7, 1887). 


13,503. E. Wheeler, Boston, Mass., U.S.A, Improve- 
ments in the Production of Metal Bodies or Ingots 
and in the Method of Produ the same, (8d. 12 Figs.) 
October 22, 1886.—This invention relates to the production of a 
metal casting or ingot containing or surrounding one or more non- 
metallic or silicous bodies (such as sand contained in a case or 
jacket), which are left in the casting or ingot, and being retained 
during reduction (by rolling, hammering), will constitute a part 
of the finished article. (Sealed November 4, 1887). 


13,920. T. Nordenfelt, London. Improvements in 
the Manufacture of Castings in Iron and Steel. [4d.) 
October 29, 1886.—Improved castings are obtained according to 
this invention by introducing a small quantity of sodium or 

tassium into the molten iron or steel shortly before pouring 
into the moulds. (Seuled November 1, 1887). 


14,020. J. T. Dann, London. (A. Schaag, Berlin, and 
the Firm of Fliirscheim and Bergmann, Gaggenau, Germany.) 
An Improved Method of Galvanising Iron and Steel. 
{4d.) November 1, 1886.—Inventor claims : In the making of gal- 
vanised iron, the use of salts of zinc and salts of magnesia soluble 
in water, with or without bichloride of mercury or muriate of 
ammonia superadded thereto. (Sealed December 23, 1887). 


624. H. H. Lake, London, (J. Illingworth, Newark, 
N.J., U.S.A.) Improvements in the Manufacture of 
Metal Ingots and in Apparatus therefor. (8d. 7 Figs.] 
January 14, 1887.—A is a bottoml mould ded by a frame 
B over a perforated plate and a chamber D. An ordinary ingot 
having been inserted in the bottom of the mould A to prevent the 
liquid metal from flowing away, a casting is poured partly i 
the mould and allowed to cool slightly and torm a crust or shel 
at the sides of the mould. Another casting is then poured in and 
allowed to cool. The hydraulic crane M is then allowed to drop 
carrying with it the arms H, H, which engage with the c'amp C, 
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which is then made fast to the first ingot. The ingot is carried 
down until stopped by the plate N. A chain P is then attached to 
the lower end of the ingot. The chain passes over a pulley R and 
is attached to the crane which is then raised so as to break off the 
ingot at the fulcrum plate O. After again lowering the ingot 
the chamber thereby formed in the mould is filled with molten 
metal which becomes integrally joined to the metal still liquid in 
the body of the casting ; this last casting is allowed to stand a 
moment until the outer portion is chilled, when the lowering and 
breaking-off process is repeated as often as desired. Theclamp C 
and the arms H are shown separately in Figs. 3and 4. Inventor 
makes twenty-six claims. (Accepted October 15, 1887). 


MANUFACTURE OF GAS. 


8348, J. Hammond, Lewes, Sussex. Improvements 
in the Method of and in Papeete for the Com- 
plete Purification of Coal Gas by Concentrated 
Liquid Ammonia, and the Recove 
Ammonia for the Manufacture of Sulphuric Acid 
and Sulphate of Ammonia. (8d, 2 Figs.) June 24, 1886.— 
This invention relates to improvements upon Patents No. 3817 
of 1877 and No, 2376 of 1878 granted to the same inventor, in 
which a process is described for purifying coal gas by allowing 
strong gaseous ammonia to mix freely with the hot coal gas in 
the hydraulic main. According to the present invention the 
crude coal gas is passed alternately through steam heated and 
through refrigerating chambers. These sudden alternations from 
heat to extreme cold assist the alkaline vapours in the pre- 
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cipitation of the acid impurities ; strong combined ammoniacal 
liquor is produced which can either be converted into sul- 
pel of ammonia or be used over and over again to purify 
he coal gas, Any loss of hydro-carbon vapours is made good 
by passing the gas through a chamber in which bhenzole 
vapours are being distilled from the light oily tar from the 
condensers. The coal gas now flowing freely forward through 
the ordinary mains and condensers enters the washers and tower 
scrubbers in which itis again treated with fresh supplies of caustic 
a ia, the ia being at last trapped and recovered by 
means of distilled water. These scrubbers are filled with a special 
combination of iron and hard gas coke prepared by steeping hard 
coke in a strong solution of perchloride of iron, and afterwards 
fixing the iron by heating the coke to redness in a hot retort, or 
else the coke may be steeped in a strong solution of sulphate of 














iron and afterwards oxidised by re to the air. Caustic 
ammonia liquor is treated with free high-pressure steam and 
caustic milk of lime. The gaseous ammonia thus liberated is con- 
densed and used for purifying coal gas. (Sealed December 6, 1887). 


Cc. Estcourt and M. Schwab, Manchester, 
and H. Veevers, Dukinfield, Chester. An Improved 
Continuous Process for the Purification of Coal Gas 
from Sulphur Compounds by which the Sulphur is Re- 
covered. (8d. 4 Figs.] November 18, 1886.—An aqueous solution 
of sulphurous acid alone or mixed with chlorides of barium, stron- 
tium, sodium, sulphate of calcium, carbonate of ammonium, &c., 
is contained in a elosed tank A, from which it is pumped up toa 
second closed tank A2, whence it gravitates through a third closed 
tank A*, a coke scrubber 8, a fourth tank A4, into a closed vessel 
B from which it passes again to the first tank A. The coal gas to be 





purified enters by a pipe P into the vessel B which is divided into 
a number of separate chambers b by partitions in such a manner 
that the gas in its passage through the vessel A is compelled to take 
a serpentine course. In each chamber } is mounted on a revoly- 
ing shaft a series of blades or a drum containing balls which 
serve to bring the gas more thoroughly into contact with the 
liquid. The sulphur is precipitated to the bottom of the chambers 
b, and the gon pomes out free from sulphur by a pipe P! through a 
en filled with lime, oxide, &c. (Accepted September 21, 





15,772. R. B. Tennent, Coatbridge, Lanark, N.B. Im- 
in the Destructive tion of Shale 

er Minerals, and in Retorts therefor. (11d. 
5 Figs.) December 2, 1886.—The retorts A are heated by means of the 
flame flues a to which gas is conveyed through sheet-iron pipes D. 
Air to support the combustion of the gas is heated on its passage 
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through the flues E}. The steam required for treating the shale 
within the retort is superheated by passing through pipes G' 
situated in the flues G, which are heated by the waste gases on 
their way to the flue F. The retorts A are charged through doors 
B! from trucks run on rails laid down at the sides of the retort 
mouths. Each double set of retorts A with their steam super- 
heaters can be shut down and stopped for repairs without inter- 
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fering with the working of the other sets on either side of them. 
(Sealed December 6, 1887). 


9391. C. 8S. Ellery and J. Chaffin, Bath, Somerset. 
Improved Means for Preventing the oking of 
Pipes between the Retort and Hydraulic Main in Gas 
Works. {id} July 2, 1887.—A suitable quantity of animal fat 
is placed in the retort with the charge, so that when heated the 

gas generated will be impregnated with the gases from the 
fat and will prevent the deposit of tarry matters in the pipes. 
(Sealed October 7, 1887), 


MANUFACTURE OF FUEL. 


8163. R. Stone, London. Improvements in the 
Manufacture of Fuel and in Machinery and Appa- 
ratus Used in Connection therewith. [8d. 4 “46.) 
June 19, 1886.— Powdered limestone or chalk mixed with tar, oil of 
vitriol, coal refuse, and petroleum, is pressed into suitably-shaped 
pieces by means of grooved rolls. (Sealed October 28, 1887). 


13,578. BH, H. Lake, London. (G. Godefroy, Hamburg, 
Germany.) Improvements in the Preparation of Fuel. 
{4d,} October 23, 1886.—The object of this invention is to avoid 
the formation of smoke in the combustion of coal and to prevent 
the destruction of the iron parts of the stove by the sulphurous 
gases produced from coals containing pyrites. This is effected by 
mixing limestone and pyrolusite with the coal. (Sealed November 
1, 1887). 


13,637. KR. Combret, Paris. Improvements in the 
Manufacture of Blocks of Artificial Fuel. (8d. 8 Figs.) 
October 25, 1886.—Inventor claims: The manufacture of blocks of 
artificial fuel with a series of main ch ls and d 
channels arranged so that during combustion there shall be re- 
gular and systematic communication between the gaseous cur- 
rents which traverse and envelope the block, for the purpose of 
promoting combustion and preventing smoke. Also the employ- 
ment asthe binding or agglomerating material in the manufac- 
ture of artificial fuel blocks, of pulp such as is used in the manu- 
facture of paper. (Sealed November 1, 1887). 


13,984. W.H. Lindsay, London, Improvements in 
Apparatus for Moulding Bricks or Blocks. (8d. 
4 Fuge.) October 30, 1886.—The material to be moulded is com- 
pressed by a reciprocating plunger into moulds ranged around the 
circumference of a rotating cylinder which is capable of sliding 
away from the plunger and is restrained by springs. (Sealed 
November 18, 1887). 


13,985. W.H. Lindsay, London. Improvements in 
the Manufacture of Artificial Fuel. [4d.) October 30, 
1886.—Coal dust is mixed with lime and size or gum, or with lime 
and saccharine matter, and then compressed into bricks. (Sealed 
November 1, 1887). 





MISCELLANEOUS. 


10,868. J. Leaand H.R.Hammond, London. Ope- 
rating on Zinc Ore for Produc! Chlorine, 
Zinc, and the Utilisation of said Zinc for Coating 
Metals Galvanically. [4d.) August 25, 1886.—Zince ore 
(calamine) is treated directly with hydrochloric acid or an 
aqueous solution of chlorine, thus — a solution of chloride 
of zinc which is submitted to electrolysis, the chlorine being 
evolved and the zinc ee direct upon the metal articles to 
be galvanised. (Sealed November 4, 1887). 


12,217. R. D. Sinclair and J. G. Brown, Glasgow. 
Improvements in the Manufacture of Paper to 
Render same Antiseptic and Germ Proof. [4id.] Sep- 
tember 25, 1886.—The paper in the state of pulp is treated with 
resorcin either alone or in conjunction with the oil of the Euca- 
lyptus Globulus, (Sealed October 14, 1887). 


13,001. J.T. Watts and W. A. Richards, Sandbach, 
Cheater. A New or Improved Sodium Product and 
Method or Methods of Manufacturing the same. 
'6d.] October 12, 1886.—The improved product i posed 
mainly of a salt containing one equivalent of bicarbonate of soda, 
one equivalent of monocarbonate of soda, and two equivalents of 
water, obtained by heating bicarbonate of soda until about one- 
third of the carbonic acid is driven off, then dissolving in water, 
and crystallising out at a temperature not below 35 deg. Cent. 
(Sealed October 14, 1887). 


13,286. A, Frank, Charlottenberg, Germany. Im- 
provements relating to the Treatment of the Spent 
Lyes Used in the Manufacture of Cellulose by Means 
of Sulphites, for the Recovery of Sulphurous Acid 
therefrom, and to the Utilisation of the said Lyes 
after such Treatment. ([6d.] October 18, 1886.--The un- 
combined sulphurous acid tained in the lyes is precipitated by 
means of lime in the form of calcium monosulphite which is con- 
verted by partial dec iti i phuric acid into sulphite 
of lime, in which process calcium sulphate (annalin) is obtained as 
a bye-product. (Sealed November 22, 1887). 


W. Bramley, Seecinarensh. and W. P. 

Redcar, Yorks. The Manufacture of 

Hydrated Carbonate of esia and other Pro- 

ducts Produced therein. ([4d.) October 27, 1886.—In- 

ventors claim : The manufacture of hydrated carbonate of mag- 

nesia by treatment of alkaline bicarbonates or sesquicarbonates 

with magnesia. Also the production of carbonates of sodium or 

potassium from their bicarbonates or sesquicarbonates by treat- 
ment with magnesia, (Sealed November 8, 1887). 


13,929. H. Ellison, Cleckheaton, Yorke., and G. E. 
Davis, Manchester. A New and proves M 
for the Distillation of Coal Tar, the Oils 
Ovens, and other similar Fluids, (8d. ig.) October 
30, 1886.—The vapours from the ordinary still are led through a 
worm inclosed within a closed boiler containing tar which is 
thereby heated, so that by the time the still is worked off the tar 
ia the boiler will have parted with the whole of its water and the 
greater part of its naphtha and light oil, and will be finally heated 
to such a temperature that the still may be charged with the hot 
liquid directly the pitch has been run off without danger of the 
contents boiling over, (Sealed November 18, 1887), 


14,061. J. B. Hannay, Cove Castle, Dumbarton, 
N.B. Improvements in Obtaining Gold from Re- 
fractory Ores or other Auriferous Substances, [6d.) 
November 2, 1886.—The improvements consist in injecting 
liquefied chlorine into the finely powdered ore. Cyanide of 
potassium is employed in combination with an electric current for 
the purpose of preventing premature precipitation of the gold by 
protosalts of iron. (Sealed October 28, 1887). 


14,617. O. Imray, London. (Society of Chemical Industry, 
Basle, Switzerland). Manufacture of the Ethylether of 
a New Acid. [4d.)] November 11, 1886.—The new ethylether 
which has the formula ©)4 Hog Ny 04, is obtained by the action of 
—_ ether upon ethylenediamine, (Sealed November 8, 
1887). 


14,625, J. H. Johnson, London, (Badische Anilin and 
Soda Fabrik, Ludwigshafen, Germany.) Improvements 














in the Preparation of Red Colouring Matters. [6d.) 
November 11, 1886.—These red colouring matters belong to the 
class of ‘‘ azo dyes” and possess the property of to vegetable 
fibre in an alkaline bath without the aid of a mordant. They are 
prepared by the combination of one molecule of the tetrazo- 
compound of alpha-naphthylene-diamine with two molecules of 
naphthionic acid or with two molecules of specified modifications 


at acid of beta-naphthylamine. (Sealed November 22, 
188' 


15,285. T. Sghrowsst, Moscow, Russia. Improve- 
ments in the Method of and Apparatus for Washing, 
Sco 5 Bl Wool, (8d. 2 Figs.) November 
23, 1886.—The wool, first washed in a cold sulphuric acid bath and 
then in pure water, is dried in the air and pressed. It is then 
put in aniron basket and placed in the hermetically closed ex- 
tractor A from which the air is exhausted. A mixture of benzine 
and chloride of thionule is then allowed to enter the extractor 
from a reservoir B, and extracts the grease. The formation of 
electric sparks caused by the action of benzine on wool is pre- 
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vented by constructing the bottom of the extractor of zinc and 
copper. The benzine with the wool grease is drawn off into the 
distilling vessel E for distilling the benzine off. The extractor is 
then put into communication with the cooler F and one of the 
exhausters G!, GY (in which the air is fied). The benzi 
vapours passing through the cooler F are condensed and run 
through the exbausters into the reservoirC. Water from a cistern 
D passes up through the extractor A, and flowing off by pipes e 
carries away the last traee of benzine and grease from the wool. 
(Sealed November 29, 1887). 


62, W. Donald, B: Port, Carmarthen. Improved 
Treatment of Hydrochloric Acid Gas for the uc- 
tion of Chlorine Gas. (8d. igs.) January 3, 1887.—The 
hydrochloric acid is forced under pressure of a blower C intoa 
drying vessel A containing sulphuric acid. The dried gas then 
passes to a vessel A! which tains the d posing mixture of 
nitric and sulphuric acids, thence in succession through absorbers 
A? and A3 containing dilute nitric acid which absorbs the nitrous 
oxides still remaining free. Any further trace is removed by pass- 
ing the chlorine through a scrubber A‘ containing sulphuric acid. 
The purified chlorine is then drawn off by a second blower C'!, 
The lower oxides of nitrogen collected by absorption in the vessels 
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A?, A%, are converted into nitric acid in a second series of vessels of 
which the vessel D is kept heated by hot water and the others D! 
and D2 are cooled by the overflow of refrigerated water or brine 
from the tanks B. When in the vessel D the mixture of acid and 
oxides is heated and a slow current of air is into the com- 
pound by pipes E', whereby the lower oxides of nitrogen are 
oxidised into nitric acid. The free oxides of nitrogen are carried 
by the air through a tower F, where they are oxidised into nitric 
acid by means of water. The condensed flow back into the 
vessel D and those uncondensed are absor by nitric acid in the 
vessel D!. The air and nitrogen are freed from traces of 
oxides of nitrogen by being through the vessel D? contain- 
ing sulphuric acid. ( ber 23, 1887). 


5094. R. Haddan, London. (Oldenhof and Uhlig, Berlin.) 
the Manufacture of Curved 


provements in the 

(8d. 2 Figs.) April 5, 1887.—H isthe reservoir containing the 
material of which the pipe is to be formed, Over the mouth of 
the reservoir is fixed a chamber B of truncated conical form open 
below to the mouth of the reservoir and above to form a mouth 2 
of a diameter equal to that of the pipe to be formed. A core A of 
cylindrical, prismatic, or other desired shape is rigidly fixed by 
suitable means centrally in the chamber B. core A ter- 
minates above level with the mouth 2, leaving an annuiar 
space of equal breadth to the thickness of the wall of the 
pipe to be formed. A plate C slides in slots in the walls of 

i chamber B and is provided with a perforation exactly 





similar to the mouth 2, the core A ing through this 
perforation. The feed matter being upward from H into 
the chamber B between the plate C and the central core A 
upward and out of the mouth # where it forms the pipe in the 
usual manner. By, however, suitably adjusting the plate C 
by means of a hand lever and links, the edges of the per- 
foration in the plate are correspondingly set with regard to the 


| 

central core A, so that less material 8 up on the one side and 
correspondingly more on the ether dide of the latter. One side 
of the pipe will thus be more quickly formed than the other and a 
curved pipe indicated in dotted lines will be the result. The 
curvature depends both in direction and amount on the position 
of the adjustable sliding plate C relatively to the central core A. 
(Sealed December 16, 1887 

9188. E. Haenisch and Dr. M. Schroeder, Neumuhl- 
Hamborn, Germany, An Improved Process and Ap- 
paratus for the Production of Sulphuric Anhydride. 
(6d. 2 Figs.) June 28, 1887.—This invention relates to the manu- 
facture of sulphuric anhydride by contact action (over spongy 
platinum), and the improvement consists in the performance of 
the contact process under —— in the manner that the gases 
containing sulphurous acid and oxygen are compressed previous 
to their passage through the heating pipes and afterwards equally 
discharged, and in which a higher pressure is employed than is 
necessary solely for the unimpeded e through the contact 
substance. A suitably c an p gaseous mixture 
of sulphurous acid and air is obtained by the use of a two-cylinder 
combined mixing and ene pump, the cslinders of which 
correspond in dimensions to the different quantities of the gases 
to be supplied. (Sealed October 11, 1887). 


11,492. H.H. Lake, London. (4, Kayser, H. Williams, 
and A. B. Young, Buffalo, N.Y., U.S.A.) Improvements 
relating to the Production of Caustic 
bonates of the e Metals, Muriatic Acid, and 
other Substances. (8d. 1 Fig.) August 23, 1887..—A plastic 
mixture of clay, common salt, and water, is moulded into bricks 
which when dry are placed into a converter F heated by a cur- 
rent of hot gases generated in a furnace A and burnt in a com- 
bustion chamber D. Steam must be admitted to the converter 
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with the hot gases, The bricks are maintained at red_heat for 
some time, and the muriatic acid generated is condensed and col- 
lected in any usual way. The converted material or “ acid silico- 
sodium aluminate” is then crushed and smelted with an alkali, 
whereby a ‘‘ basic silico-sodium aluminate” is produced, which is 
very deliquescent and which yields all its sodium combinations by 
lixiviation, producing caustic lye, and an undissolved residue or 
clay which can be used over and over again in the first operation. 
(Sealed November 29, 1887). 


UNITED STATES PATENTS AND PATENT PRAOTIOB. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
inet gw at the offices of ENamrgErina, 35 and 36, Bedford- 
reet, 4 








RAILROADS AND ROLLING Stock. — For foreign engineers, 
contractors, planters, miners, and speculators there has 
been published by Messrs. John Birch and Co., of Chapel- 
street, Liverpool, a complete index and guide to railway 
material and plant, with descriptions, prices, Hen oy and 
most abundant illustrations. This volume should prove 
an appreciable factor in improving our trade, for it will 
disseminate all over the world just the kind of informa- 
tion needed to give a concrete form to the shadowy 
schemes and indefinite aspirations for better means of 
communication, which otherwise would come to goon 
because their authors have no idea of the cost they woul 
involve, and no means of forming an approximate estimate 
without going to the expense of obtaining a skilled 
engineer from a distance. The first cages t pages of 
the book are devoted to all the details of light railways, 
including rails of many sections, switches, turntables, steel 
and other sleepers, carriages, wagons (of which fifty-two 
different types are illustrated), and locomotives. Then 
—_ railways are dealt with at even greater length and 
full particulars given of scores of sections of rails and 
sleepers, fish-plates, bolts, and the like. Thirty-four 
pages are devoted to carriages and trucks, twenty-two to 
ocomotives, and fourteen to tramways, with two —_ 
illustrations on each page. Cranes, bridges, piers, roofs, 
boat-tugs, and many er subjects are dealt with, the 
whole forming a large quarto volume of 230 pages, as 
complete and valuable of its kind as any we have seen. 
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RAPID-FIRING ARMS. 
By Witu1am W. Kimpatt, Lieutenant U.S. Navy. 


THE desire for obtaining, in a given time, the 
discharge of the greatest number of projectiles 
from the least number of guns was co-existent with 


the invention of firearms. It has even been asserted 
that, before Friar Schwartz's famous mortar-pestle | 


had completed its unexpectedly begun trajectory | 
through the startled air of Mayence, the good monk | 
had grasped the idea that, if a great many mortar- | 
pestles could be quickly thrown among groups of | 
men, a long step in advance would be taken in the | 
investigation of the always interesting, but never | 
satisfactorily solved, problem of how, in battle, to 
destroy the greatest number of human lives in the 
shortest possible time. 

The early attempts at the solution of this problem 
resulted in the production of the ribaudequins, 
orgues, orgels, tube, and many other muzzle-loading 
multi-barrelled guns; of the crude breechloading 
small arms and artillery ; of the revolvers, pistols, 
shoulder-pieces, and artillery ; and of the repeating 
muskets devised for loading with several charges 
superimposed upon each other ; all of which kinds 
of arms appeared in the period extendivg from 
early in the fifteenth to the middle of the nine- 
teenth centuries, when metallic-cased cartridges 
came to the fore and rendered practicable breech- 
loading and other devices for increasing rapidity of 
fire. 

The discharge from the fifteenth century multi- 
barrelled guns was rapid, if the time of fire be 
considered as only that from the moment when all 
the barrels were loaded, to that in which all had 
been fired ; but the time taken to reload destroyed 
that continuity of rapid fire which was desired, 
and generally discredited the system, although 
many guns of the type were retained in use long 
after the idea of throwing multi-ball projectiles 
from heavy pieces had taken shape, because the 
small-bored barrels could withstand the pressure 
strains due to the newly invented grained powder, 
while the other artillery of the time was, through 
weakness of gun-walls, restricted to the use of less 
effective powder dust. 

The chambered breech-blocks of the earlier 
breechloaders offered a means for comparative 
rapid reloading, but the lack of a gas check, and 
the loss of power due to firing across an open joint, 
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|militated heavily against their usefulness as com- 
| pared with muzzle-loaders. The revolvers possessed 
|the same defects, and, in addition, the probability 
| of discharging all the chambers by the flash of the 
|explosion of the one brought into line with the 
barrel and intentionally fired, until this last fault 
was obviated by Colt in adapting the percussion 
caps to nipples protected in recesses cut in the 
cylinder. The system of superimposing charges 
upon each other in the same barrel was never 
successful, hecause the desired successive discharges 
could never be depended upon, since the pressure due 
to the combustion of the first charge could not be 
withstood by the column of cartridges behind it, 
and consequently all the charges in the barrel were 
very liable to be exploded by the action of firing 
the first. 

With the advent of metallic-cased, gas-checking, 
self-primed, projectile-holding cartridges, came 
practical breechloading, without which rapid re- 
loading was impossible; and closely following it, 
the numerous devices for effecting rapidity and 
continuity of fire, many of which were defective in 
mechanical details, some of which were impractical 
in conception of design, and a few of which have 
proved good, and have been incorporated in the 
designs of the rapid-firing arms of to-day. 

In what follows it will be assumed that rapidity 
of fire depends upon continuity of discharge and 
reloading, rather than upon the number of pro- 
jectiles delivered in a given time, and that facility 
of pointing the arm must always be considered as 
an important factor in determining the utility of a 
rapid-firing device; for it is evident, for example, 
that the twelve hundred rifle calibre - bullets de- 
livered in a minute by the twelve hundred succes- 
sive discharges of the very rapid-firing and mobile 
Gatling, could be projected from the comparatively 
slow-firing, slow-pointing 6-in. gun by a single dis- 
charge in an infinitesimally less time. 

To many devices for effecting rapidity of fire the 
revolving principle has in some way been applied ; 
with many a supply of ammunition is attached to 
the piece in a cartridge-holding contrivance called a 
‘‘ magazine” or ‘‘ feeder”; while in all more or 
less mechanism is employed, and in all rapidly 
repeated fire is the prime object ; consequently the 
terms ‘‘revolver,” ‘‘ repeater,” ‘‘magazine gun,” 
‘revolver cannon,” ‘‘ quick-firing machine guns,” 
&c., have come into use, to designate particular 
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kinds of arms; but they have been used so 
indiscriminately that they produce confusion rather 
than effect definition. 

In this paper the following classification of 
modern rapid-firing arms will be followed : 

I. Revolver. 

A pistol having several firing-chambers bored in 
a cylinder which is revolved by the action of 
pulling the trigger or cocking the hammer, thus in 
succession bringing the chambers into line with the 
barrel, through which the charges are fired across 
the joint between the cylinder and barrel. 

iD. Magazine shoulder-piece, 

a, Magazine rifle. 

b. Magazine carbine. 

A shoulder-piece having a single firing chamber, 
into which, from an attached magazine, the several 
cartridges are successively loaded, and from which 
the empty cartridge cases are successfully extracted, 
after firing, by the action of the breech mechanism. 

III. Machine gun. 

A single or multi-barrelled gun, mounted upon a 
stand or carriage, and using projectiles weighing less 
than 400 grammes, which, by means of the operating 
mechanism, takes its cartridge from an attached 
‘* feed,” loads, fires, and ejects the empty cartridge 
cases automatically. 

IV. Machine cannon. 

Like machine gun, except that it uses projectiles 
weighing more than 400 grammes, and does not 
always fire automatically, 

V.. Rapid-fire gun. 

Any breechloading gun mounted upon a stand or 
carriage, which uses metallic-cased, gas-checking, 
self-primed, projectile-holding cartridges ; which is 


not loaded automatically, and from which the 


cartridge case is extracted by the action of operating 
the breech. 

Single-fire breechloading small arms and guns 
using cartridge-bag powder charges, are ruled out 
of the category of rapid-firing arms, since they are 
only fast firing as compared with obsolete muzzle- 
loaders. The classification as given is not altogether 
satisfactory, since the machine cannon is a gun, in 
the military sense that all firearms not small arms 
are guns, and it has been claimed that the term 
‘* machine rifle” should be used instead of machine 
gun for rifle calibre arms of the type ; but, on the 
other hand, the term ‘‘ rifle” is so generally applied 
to infantry shoulder - pieces that the designation 
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‘*machine rifle’ would be misleading, and par- 
ticularly inapplicable to pieces as heavy as some of 
those using 1-in. calibres of bores. However this 
may be, the classification sufficiently answers the 
purpose of distinguishing from each other the five 
types of rapid-firing arms at present in general use, 
which will be lightly discussed in the order given. 

Revolvers.—During the Mexican war, forty years 
ago, Fighting Jack eae and his Texas Rangers 
showed what could be done with revolvers by men 
who knew how to use them, and since that time 
they have been the favourite side-arms the world 
over. Complaints have been made that they were 
too complicated in mechanism for rough service, 
and that they could not be made ballistically 
pee enough to have sufficient stopping effect ; 

ut upon investigation it has invariably been found 
that the mechanism of a properly made revolver 
would bear all the necessary abuse due to hard 
usage, as has been shown many times in Indian 
campaigns, in America, and in service of like 
character in other parts of the world, and that when 
it has failed, the cause of failure has been the 
stupidity or ignorance of the person using it, not 
the delicacy of the mechanism. As for the lack of 
stopping effect, it may be positively stated that the 
United States army revolver of 0.45 calibre, carry- 
ing a 230-grain bullet in front of twenty-eight 
grains of powder, always does its duty of emptying 
saddles with sufficient exactness. 

One of the chief reasons that complaints are 
made against revolvers is, that officers are apt to 
provide themselves with silver-plated toy pistols 
instead of efficient weapons, and then are disgusted 
when on service their arms fail them through the 
combined effect of inherent weakness of their 
pieces, and ignorance of what ought to be expected 
of them. Two questions bearing upon military 
revolvers are more or less under discussion at the 
present time ; one, shall they or not have the so- 
called double action, i.e., the ability to revolve the 
cylinder and fire the charges by successive pulls on 
the trigger ? and the other, shall they or not have 
an automatic and simultaneous extraction of the 
cartridge cases? The objection to the double action 
usually made is, that the long pull on the trigger 
necessary to do the work of revolving the cylinder 
and compressing the mainspring, renders impossible 
the sharp pull off necessary for good shooting, 
while it is held that the pause for cocking between 
shots tends to aid the efficiency of the fire. 

The defect due to the long creeping pull on the 
trigger of a double-acting revolver, though real and 
positive, is less apparent in the snap-shooting re- 
quired for real work than in target practice, and is 
certainly not so great as is the merit of giving a 
more rapid fire, which the same pistol provides. 

As to the plea for the pause between shots, when 
only a half-dozen can be fired without reloading, 
one may be sure that the man who is too much 
excited to deliver his fire effectively from a double- 
acter, would only grow more so if he were com- 
pelled to think of cocking his piece ; it would seem 
that the old Indian fighting cavalry sergeant, who, 
upon starting out upon an Jndian campaign, had 
provided himself with a double-acting revolver, and 
to whom an officer of his troop explained the beauty 
of the single-acting Army piece, with its enforced 
pause between shots, covered the ground of the 
discussion when he replied: ‘‘ Yes, sir, the Army 
pistols are all right, and I’ve used ‘em for years ; 
but when I want a pistol for Indians I want it bad ; 
and [ don’t want to be monkeying with a hammer 
when I can be knocking over a red devil by pulling 
trigger.” 2 

In regard to the simultaneous extraction of empty 
cartridge cases there can be no question but that, as 
an aid to rapid reloading, it is a merit, when the 
device for doing this can be so adapted as to leave 
the cylinder end free for reloading, without seriously 
impairing the strength of the whole weapon by 
making a joint in the frame. The Smith and 
Wesson pistols, and others of the same general 
style of mechanism manufactured in England, have 
this weakness. A few kinds of pistols, notably the 
American Merwin-Hurlburt, and the English En- 
field, have the simultaneous extraction, but require 
the breech to be closed after the cases are thrown 
out, and then the chambers to be loaded one by 
one, as do the solid-frame revolvers. 

Since the benefit of the solid frame of the single- 
extracting type is to some degree counterbalanced 
by the extractor rod which lies alongside the 
barrel, where it is liable to derangement, and 
where it has the effect of throwing the pistol out of 





balance, it would seem that the simultaneous- 
extracting quick-reloading revolver of the Smith 
and Wesson style were, on the whole, the better 
arm, handicapped as it is by its weak-jointed 
frame; but there is no difficulty in devising a 
revolver that would retain the valuable feature 
of a true solid frame, and at the same time possess 
those of simultaneous extraction and facility for 
quick reloading. 

This has been done by arranging the cylinder to 
turn out of the solid frame laterally, in such a way 
as to present the end fair for loading, and at the 
same time to allow free play for the motion of the 
simultaneous extractor. But the type has never, 
for some incomprehensible financial reason, been 
perfected or exploited in the small arms market. 

Taking into consideration the awkward and heavy 
cylinder, and that the leakage through the joint 
between the chamber and the barrel, through which 
the gas escapes, is considerable from a ballistic point 
of view, and quite serious as a means of increasing 
fouling and preventing over-arm firing, it would seem 
that, after all, the revolver is only an arrested de- 
velopment of rapid-firing pistols ; and in view of the 
fact that the number of pistols made greatly exceeds 
that of all other firearms together, it is very curious 
that no practical magazine side-arm has appeared, 
an arm that would, from an attached magazine, 
by the operation of its breech action, load the 
several charges in succession into the single firing 
chamber, and extract the empty cases. When one 
contemplates the enormous advantage it would be 
to a charging cavalryman to be able in a second to 
recharge his pistol by clapping on a magazine con- 
taining half a dozen charges, instead of being 
obliged to prod in his cartridges one by one, the 
fact that there is no such arm becomes all the more 
inexplicable. 

But the enormous number of people who handle 
revolvers—soldiers, sailors, policemen, burglars, 
householders, frontiersmen, young ladies and small 
boys—all seem content with their arms ; while few, 
very few, have the faintest conception of the capa- 
bilities of their weapons, or how to bring them out, 
aad all are quite confident that revolvers are 
wonderful things because they were so forty years 


0. 

Titepesine Rifles.— Before the advent of metallic- 
cased ammunition, many attempts were made at 
producing magazine arms, attempts that would have 
proved successful had the pieces been practical 
breechloaders ; the magazine part was not difficult, 
the closure of the breech was the obstacle. 

We need not consider the type of shoulder-pieces 
devised to fire in succession several charges super- 
imposed upon each other, which appeared and re- 
appeared through the two centuries following the 
production of the ‘‘ greate brasse hande gonne”’ that 
was loaded with powder and ball alternately, and 
described by Porta in his ‘‘ Natural Magick” in 
1658, because they were not true magazine arms, in 
that the several charges were fired from different 
points in the bore, i.e., from several chambers, the 
base of each of which was the charge next in rear ; 
but it is curious to note, as a matter of history, that 
a true magazine arm was on the eve of appearing 
half a century before one was produced. 

Napoleon I., always impressed with the truth of 
the military axiom which he formulated in his well- 
known maxin, ‘‘In battle fire is everything ; the 
rest is of small account,” and consequently always 
anxious for the advent of the breechloader, 
patronised and encouraged an artillery officer named 
Pauly, who, in 1812, invented a breechloader and 
a centre-fire, self-primed, metallic-cased, gas-check- 
ing cartridge, only to find that his piece was to be 
improved backward to use a flint lock and loose 
ammunition, and thus be made worthless, while his 
cartridge was to be altogether rejected by the 
authorities ; so that, when a short time after, M. 
Henry, a mechanical engineer of Paris, invented 
his most ingenious magazine musket, he naturally 
devised it to use loose ammunition, and just as 
naturally failed to produce a practical weapon. 
Had the value of Pauly’s cartridge been recognised 
and Henry’s ingenuity been directed towards its 
application in a repeater, it is quite possible that 
magazine arms would have been used at Waterloo. 

As a matter of fact, it required nearly fifty years 
in time and many re-inventions of the principles of 
Pauly’s cartridges to make plain the value of those 
principles ; but when they were at last recognised, 
the magazine shoulder-piece quickly came to the 
fore, to do marvellously good work in the American 
civil war. 





Although the Spencer and Henry magazine car- 
bines saved many a fight for the Federal cavalry in 
the days when the infantry line was armed with 
muzzle-loaders, they were, as first attempts at the 
development of any type of arms are apt to be, 
deficient in many important particulars ; the Henry 
notably so in its inability to withstand the recoil 
due to a serviceable cartridge, owing to the weak 
knuckle-joint backing of the bolt ; and the Spencer 
in the awkward charging of the magazine, which 
was accomplished by withdrawing a tube from the 
butt-stock, filling it with seven cartridges, one by 
one, and then replacing it in stock. 

After the war the Spencer was bought up and 
suppressed by the company owning the Henry, and 
this latter developed into the Winchester, probably 
the best known and most extensively used magazine 
arm in existence to-day ; but its merits have been 
those which fitted it for sporting rather than for 
military purposes, and consequently it has met with 
slight favour from ordnance authorities, although 
Turkish cavalry has been armed with it, the 
Russians have used it, and it has been tried in the 
Italian navy. 

In 1873 a Board of U.S. Army officers, engaged 
in selecting a breechloading system for single- 
loading shoulder-pieces, voiced the then more 
advanced military opinion of the world when it 
“Resolved. That in the opinion of the Board, the 
adoption of magazine rifles by the military service 
by all nations is only a question of time; that 
whenever an arm shall be devised which shall be 
as effective as a single breechloader, as the best 
existing single breechloading arms, and at the same 
time shall possess a safe and easily manipulated 
magazine, every consideration of public policy will 

uire its adoption.” 

ut there was then, and there is now, a strong 
party among military men opposed to the adoption 
of magazine arms. The opposing arguments are 
built upon the theories, that since it is difficult to 
supply single-loaders with ammunition, it will be 
impossible to fulfil the insatiate demands of re- 
peaters ; that anything approximating to the con- 
trol of fire is impossible, and that every man in 
action will proceed to expend his ammunition as 
rapidly as possible, while carefully abstaining from 
harming any one; that consequently the slowest 
firing arm is the best because it best conserves 
ammunition, and because the army which has the 
greatest store of cartridges on hand at the end of 
a battle necessarily wins the fight ; and that all 
men are so constituted that time used in action is 
better expended in loading by a slow method than 
in aiming and firing. On the other hand, those 
who favour magazine rifles claim that these give a 
greater rapidity of fire than single-loaders only 
when using the charged magazines, and that if a 
man be bent only on exhausting his ammunition 
supply, he can do it more quickly with any good 
single-loader than with any known repeater, the 
single magazine of which receives its cartridges one 
by one; that fire discipline may be difficult .to 
teach, but that it is possible to impress it to some 
degree upon officers and men, and that the army 
which has it to the greater degree, by means of it 
gets the better effect for ammunition expended, 
and then expends the greater amount, is superior ; 
that the critical moments of battles which grow 
shorter and more critical as the precision of 
arms increases, require the utmost rapidity of fire 
that the most rapid working magazine system can 
give; and that it is absurd to claim that effect in 
action can depend on slow loading rather than on 
aiming and shooting, for which last all the time 
possible should be secured by the use of the most 
rapid reloading devices. 

uring the last fifteen years hundreds of maga- 
zine rifles have been invented ; tens of them have 
been more or less tested in service, and nearly all 
have been rejected as impracticable. The greater 
number of these inventions have included the idea 
of an under-barrel tubular magazine of the Win- 
chester type, fitted, in military arms, with a “ cut- 
off” to hold in reserve the cartridges in the maga- 
zine while using single-loading fire. Of this type, 
the Kropatschek in use in the French navy, the 
Vetterli of the Swiss line, the Fruwith of the 
Austrian navy and frontier guard, the Bartolomeo 
of the Italian navy, and the Krag-Petersen of the 
Norwegian navy, are examples, none of which have 
proved entirely satisfactory. Nor would it seem 
that any system having an under-barrel tubular 
magazine can ever be very successful for military 
purposes, because the charged magazine while held 
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in reserve during the whole time in action, except 
for the few seconds of the critical momenis, 
renders the arm as a whole awkward, heavy, and 
ill-balanced ; because there is a chance that the 
magazines may explode through the impingement 
of the bullet of one cartridge upon the primer 
of another—a small chance, it is true, but great 
enough to engender a distrust of the system; 
because the centre of gravity of the magazine 
falls outside the rest-hand, and renders diffi- 
cult the ‘‘holding on” of sights upon the object 
aimed at, as it moves backward with the exhaus- 
tion of the contained cartridges ; because the two 
rectangular changes in direction of the travel of a 
cartridge from the magazine to the chamber renders 
necessary a considerable complication of breech 
mechanism ; because the making the tubular maga- 
zine part and parcel of the piece renders the arm 
as a whole weak as compared with a good single- 
loader ; and above all because the magazine fire 
cannot be quickly renewed. 

The systems having tubular magazines in the 
butt-stocks—of which the Hotchkiss, the Chaffee- 
Reece, and the Elliot may be taken as types—have 
the same objections, except that the change of 
position of the centre of gravity as the magazine is 
emptied is less serious, since the changing weight 
lies entirely between the shoulder and the rest- 
hand, and that the need for a “carrier” to lift the 
cartridges from the level of the magazine and point 
them fair for the chamber, is obviated. In the 
development of under-barrel tubular magazines 
many kinds of carriers have been tried, and the 
fault of impingement of bullets upon primers has 
been rectified by holding them apart—as in the 
Chaffee-Reece and Evans systems—at the expense 
of complication of mechanism, and by cutting off 
the points of the bullets—as with the Winchester 
ammunition—at the expense of accuracy of fire. 
To prevent this end on impingement three other 
general methods have been tried ; one consists in 
making the tubes oval instead of circular in section, 
so that the cartridges can rest against each other in 
an inclined position, as in one of the Mannlicher 
devices and in one of Costa’s ; another in arranging 
the cartridges to rest against each other laterally, 
as in the Lee, Franklin, Mannlicher, and various 
other ‘‘ box” magazines; and the third in using 
revolving magazines, of which there are several 
examples, and in which the cartridges lie in 
separate cells and are in turn presented to the 
loading-bolt by a suitable movement of revolution 
imparted by the action of opening the breech, 

(Zo be continued.) 
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Ornamental Turning : A Book of Practical Instruction in 
the above Art. By J. H. Eyans. With numerous 
Engravings and Autotype Plates. Published by the 
Author, 159, Wardour-street, London. 

Mr. Evans is well known as a manufacturer of 
apparatus for the practice of ornamental turning, 
and even if the reader were ignorant of this fact, he 
would suspect it from the style of the writer, which, 
at times, is a little suggestive of a “‘ circular,” both 
by reason of an occasional superfluity of adjectives, 
and by the citation of the opinions of distinguished 
amateur turners in a tone of respect. But apart 
from this and occasional grammatical slips, the style 
of the work is well suited to the subject, giving the 
impression that the author is perfectly able to carry 
out the handicraft operations which he describes, 
and has not compiled his work from observation of 
others. 

The perusal of this work has brought home to us 
the fact that while there are an infinite number of 
ways in which ornamentation can be carried out in 
the lathe, yet the primary forms are quite limited. 
This is shown by the close resemblance of the 
specimens illustrated to those shown in the last 
volume of Mr. Holtzapffel’s book* on the same 
subject which appeared in 1884, We may safely 
assume that Mr. Evans, following Mr. Holtzapffel 
so soon, and writing on the same subject, would en- 
deavour to give his work all the air of originality 
possible, and the fact that his examples, while never 
identical with those of his predecessor, are in many 
instances exceedingly like them, proves that he is 
working in a field which has been reaped very 
closely. 

The author, in treating his subject, assumes 
that the reader has a fair amount of mechanical 











* See ENGINEERING, vol. xxxviii., page 379. 


knowledge, and leads him through the entire range 
of ornamental turning, describing the apparatus and 
processes in clear and precise language. He com- 
mences with a very short description of the lathe, 
and then takes up the subject of chucks and other 
means of holding work. The dividing plate is next 
explained, particular stress being laid on the fact 
that in the author’s lathes the pointer can be 
moved from one set of holes to another without up- 
setting the adjustment. To render this possible, 
the first or No. 1 holes of the various rings, are not 
drilled on a radial line of the plate, but on an arc 
of acircle struck from the centre around which the 
pointer moves. The pointer can therefore be 
moved from one series to another without any 
motion of the lathe mandrel, each series having the 
same zero or starting position. The advantage of 
the arrangement is that if the wrong series has been 
selected and the cutting commenced, the error can 
be rectified without trouble. 

The grinding and setting of tools is described 
with considerable minuteness, as this is one of the 
most important of the minor operations in orna- 
mental turning. Upon the sharpness of the tool 
depends the finish and appearance of the work, for 
it is seldom that any polishing can be attempted 
after the cutting is complete. Many favourite 
forms are also produced by grinding the tool toa 
certain figure, and hence it is important that the 
exact outline should be preserved at each sharpen- 
ing. To this end the tool is fixed in a holder pro- 
vided with two graduated arcs, by which the tool- 
holder can be set to any angle in two planes perpen- 
dicular to each other. The holder has two feet 
which slide on a sheet of plate-glass, while the 
point of the tool moves over a cutting surface level 
with the glass. The grinding surfaces are, first, an 
oilstone ; second, a brass plate covered with pow- 
dered oilstone and oil; and third, a slab of cast 
iron smeared with oil and crocus powder. The tool 
is rubbed in a series of circles over each plate in 
succession, the result being a perfectly sharp edge 
of great fineness and cutting power. For round- 
nosed tools the holder has only a single ball foot, 
and greater skill is required in producing a perfect 
outline. Moulding tools and drills are ground by 
means of various shaped slips of stone and brass. 

Considerable stress is laid by the author on his 
overhead motion, that is on a revolving drum for 
driving drills and other cutters mounted on the 
slide rest. The plan he adopts is very neat, 
and it is certainly no detriment to its usefulness 
that it does not display so much novelty as might 
be expected from its designation as ‘‘ Evans’s 
improved.” Above the driving pulley, which re- 
places the usual drum, there is a horizontal bar, 
and on this bar is mounted, adjustably, a lever 
carrying at one end a pair of guides or gallows 
pulleys, and at the other end a counterweight. The 
driving cord passes from the pulley round the guide 
pulleys, and down from thence to the pulley on the 
cutter spindle. As the rest, carrying the cutter, is 
moved to and fro the lever above rises and falls, 
and thus always keeps the band tight in spite of the 
varying distance between the pulley and the cutter 
spindle. 

Among the cutter frames we notice a new form 
of the universal variety. In this the pulley is not 
mounted directly on the spindle, but runs on a 
stud, and drives the spindle through a wheel and 
pinion. This arrangement allows of the spindle 
being driven ata higher speed than is convenient if 
the band be applied to it directly, while the driving 
and guide pulleys are more out of the way. We find 
little, if anything, that is out of the common among 
the chucks until we come to the spherical variety, 
and here we notice that the horizontal arm is not 
attached directly the vertical arm, but the connec- 
tion is made through a wormwheel and tangent 
screw by which the horizontal arm can be tilted to 
bring the axis of the work into an inclined position. 
The spiral apparatus, the ge apes the spherical 
slide rest, the geometrical slide rest, the ellipse 
cutter, the epicycloidal cutter, and the rose cutter 
bring us to the last chapter of the book, which is 
on electrotyping. 

The volume covers the entire range of orna- 
mental turning very satisfactorily, and contains 
numerous examples, illustrated by the autotype 
process, of specimens of work actually done, with 
detailed explanations of the methods adopted 
for their execution. Some of the objects are of 
exceedingly good design, while others are certainly 





lacking in artistic merit, and serve to emphasise the 
fact that handicraft skill alone will not make a 





successful ornamental turner. The book is well 
printed on thick paper, and may be expected to 
stand years of constant use in a workshop, where it 
will be found a most useful companion. It is of 
reasonable length, sufficiently detailed without being 
prolix, and fulfils the promise of its title in being 
‘**a work of practical instruction in the art of orna- 
mental turning.” 
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THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(From our New York CoRRESPONDENT.) 
(Continued from page 3.) 

IN going to Messrs. Cramp’s yard, as described 
in our last number, the party stopped at Port 
Richmond to see a machine for handling coal, 
designed by J. M. Dodge, one of our members 
who was present. It seems that the Philadelphia 
and Reading Railway intend to handle within the 
next twelve months, at this point, some 3,000,000 
tons of coal. Frequent strikes and other delays 
have decided them to store 300,000 tons instantly 
at Port Richmond. This must be unloaded, stored 
until it is wanted for shipment, then reloaded 
on cars, run on the piers, and dumped into 
the colliers. The expense and delays incident to 
the old method of doing this work, mainly by hand, 
can be readily imagined. By Mr. Dodge’s designs, 
the coal, we are told, can be handled at less than 
one-third the former cost. The machinery consists 
essentially of curved scoops, attached to endless 
link belts, which can be raised to any desired 
height, and turned at any angle, as shown in the 
diagrams on the next page, and it is expected that 
by its use at least 90 per cent. of all the coal thus 
unloaded and reloaded can be disposed of without 
the use of manual labour. 

It was certainly very simple, but at the same time 
exceedingly effective, and required the services of 
but two or three men. In your English coal dis- 
tricts, where the slack accumulates in large piles, 
a machine of this kind would be invaluable. 

The party next visited the works of J. P. Morris 
and Co., where the enormous machinery for the 
Calumet and Hecla Mining Company was being con- 
structed. This possessed a double interest to the 
members, as it was designed by E, D. Leavitt, Jun., 
who is probably as well known in England as in his 
own country. Probably no one stands higher pro- 
fessionally, and when to this is added his universally 
pleasant and courteous manners, anything designed 
by him has a double: interest. This Society had 
already paid him the compliment of its presidency, 
and felt that the honour had been appreciated, 
and’ that his incumbency had marked an era of 
progress in the history of the organisation. As 
to the machinery in question, the following list 
shows its general character. If one is surprised at 
the sizes and weights of the various parts, what 
can ke said of the resources of a company who can 
erect such a plant at a portion only of their works ? 

Hoisting aitane Houghton and Seneca.—Triple- 
expansion, direct-hoisting, beam engines, cylinders 
18 in., 27? in., and 48 in. in diameter, 7 ft. 6in. 
stroke:; boiler pressure, 180 lb. ; shafts, links, con- 
necting rods and crossheads of crucible steel, made 
by Krupp. 

Hoisting Drums for above Engines. -Two drums, 
large diameter, 25 ft. 9 in. ; small diameter, 14 ft. 
3 in. ; length, 12 ft., to be turned and greoved for 
5466 ft. of 1% in. rope; shafts for drums, 22 in. 
in diameter, 29 ft. long, weighing 32,000 lb. each. 

Clutch Flywheels. —Two wheels of 30 ft. dia- 
meter. Total weight of engines, including drums, 
— flywheels, and outboard pedestals, about 

tons. 





Air Compressors.—One pair coupled air com- 
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pressors, plungers 42 in, in diameter, 60 in. stroke, 
driven by spur gearing with cut teeth, wheel 20 ft. 
in diameter, 30 in. face, mortise pinion, 10 ft. in dia- 
meter ; total weight, 250 tons. 

Steam Stamps.—Six stamps, cylinders 21 in, in 
diameter, valve gear driven by belting. (For de- 
scription, see Transactions of the American Society 
of Mechanical Engineers, vol. vi., p. 370.) 

Locomotive Boilers, Belpaire Type.—Six boilers, 
diameter of shell 90 in., total length 34 ft. 4 in., 
extreme width 10 ft. 44 in., height 8 ft. 9 in., 199 
3 in. by 16 ft. tubes ; working pressure of finished 
boilers, 135 lb., and shipping weight 74,100 lb. 
each; working pressure of incomplete boilers, 
180 1b. ; estimated weight, 85,000 1b, each. All of 
Otis steel. 

In addition to the above, there is now in course 
of construction : 

Hoisting Engine, Gratiot.—Same as the engines 
previously described. 

Pumping Engine, Michigan.—Cylinders, 18 in., 
277 in., and 48 in. in diameter ; 7 ft. 6in. stroke ; 
two pumps, differential plungers, 34 in. and 48 in. 
in diameter, 7 ft. 6in. stroke, the steam end of 
this engine being of almost exactly similar design 
as the hoisting engines. 

Hydraulic gear for operating clutches and brakes 
for hoisting engines. Drum indicator gear. Sheaves, 
hangers, and shafts for leading hoisting rope. 
Steam drums, steam pipe. stop valves, &c. 


Tue Miiiuina Macuine, 


The evening session brought out the papers and 
discussions as enumerated below. The tirst paper 
was by John J. Grant, and entitled, ‘‘ The Milling 
Machine as a Substitute for the Planer in Machine 
Construction,” 

The author called-attention to the importance of 
using the milling machine, and that manufacturers 
were coming to recognise this fact, due largely to 
the diminished cost of using it, as compared with 
that in the use of a planer. He asserted that no 
part of a locomotive now finished by a planer could 
not be better done by a milling machine, and at a 
half to one-tenth the cost, and producing work nearer 
to interchangeability. In order to settle the ques- 
tion in his mind, the author made the following ex- 
periment. One hundred pieces of castiron16in. long, 
large enough to finish 14 in. by 1 in., used for lathe 
racks, were given. to the man in charge of the mill- 
ing machine, and an equal number of the same 
pieces to the man in charge of the planers. The 
cutter used on the milling machine was simply a 
plain spiral cutter of 2} in. diameter by 2 in. in 
length, costing to make in the shop, including stock, 
labour, and shop expenses, 2.10 dols. This cutter 
was sharpened but once, and that after the comple- 
tion of the job, which consisted in roughing the 
four sides of the 100 pieces, Two milling machines 
were used, one for roughing, and one for finish- 
ing cuts. The cutters required grinding at the end 
of the job, and so were chargeable to it; the time 
required to grind them was 22 minutes. The 
wages of the boy running the machine was 9 cents. 
per hour. The total cost for finishing the 100 
pieces on the milling machine was, including shop 
expenses, estimated at 35 per cent. of labour, 
5.09 dols. 

The cost of the same number of pieces finished 
on the planer was as follows : 


dols, 

24 hours 35 minutes each machine, at 25 

cents per hour = ag ate ae 

Grinding and setting tool 19 times, 1 hour 

21 minutes... ie wa ne an 
Shop expenses, 35 per cent. ... 


6.03 
33 
2.22 
58 


Total... — an 8. 
Balance in favour of milling machine 3.09 

In the above test, the author claims that the 
planer was acting at its best, and the milling ma- 
chine at its worst. The latier makes its best show- 
ing in irregular work, where the planer requires the 
constant attendance of skilled workmen, while the 
milling machine can employ a much cheaper grade 
of attendance. 

He summed up the advantages as follows :— 
Exact duplication of work ; rapidity of production, 
the cutting being continuous ; cost of production, 
as several machines can be operated by one work- 
man, and he not a skilled mechanic ; and, cost of 
tools for producing a given amount of work. 

The discussion which followed seemed to favour 
Mr. Grant’s position, one speaker stating that he 
could cut slots by a milling machine 2 in. to a 





minute, and had milled off surfaces that lasted 8 in. 
to a minute. 


StanpDarp Section Linino. 


This paper was followed by one on ‘‘ Standard 
Section Lining,” by Frank Van Vleck. The author’s 
idea was to use lining in drawing cross-sections, so 
as to show at a glance the material of which the 
section was composed, and the paper was illus- 
trated by a diagram explaining the various con- 
ventional signs he proposed to use. 





stated by the speakers, and the whole matter is to 
the writer’s mind very much like the use of Vola- 
pik. It would be a most excellent thing if all the 
world could speak the same language, and among 
mechanical foremen and superintendents it would 
undoubtedly be a great satisfaction to know when 
they used strong language to a dull foreigner that 
he understood the full term of their remarks. The 
great tide of immigration brings so many workmen 
to our shores who are ignorant of our tongue, that 


/a native is compelled to learn in self-defence all the 
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The author having given all these various methods 
and their applications, had evidently decided that 
this paper should be exhaustive, for, like the old 
Athenians, who in order to slight no deity, dedi- 
cated an altar to the ‘‘ Unknown God,” he pro- 
ceeded to get up combinations which he has 
labelled ‘‘ Undesignated,” However, the searcher 
after truth was not left wholly to the author's 
guidance, for the secretary presented a series of 
similar studies, which were made by him some ten 


years ago. ; 
The advantages and disadvantages were then 
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bad words in Europe, and as he may never learn 
any other portion of that tongue, it gives him a 
false idea of our foreign neighbours, and our 
‘* dudes” mistake entirely ‘‘ what is English, you 
know,” thinking the language is concentrated in 
such words as ‘‘demme” and the like. 

Whether this section lining can be made of uni- 
versal adoption is problematical ; the advantages 
seem most decided, but the place to begin is not 
in the shop but in the school and in the draughting 
office, and the operation is a long and tedious one. 
But if draughtsmen be taught to use it the workman 
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must perforce learn it, just as he has to learn the 
standards of measurement down to 4); in. or less. 


Pump FLAncEs. 

The paper of Percy A. Sanguinetti on ‘‘ Diver- 
gences in Flange Diameters of Pumps, Valves, &c., 
of Different Makers,” followed. He desired to 
stimulate some official action on the part of this 
Society looking to the adoption of some uniform 

TaBLE I.—Wames of Manufacturers of Valus. 
Flange Diameters in Inches, 
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standard, as the differences noted were very slight. 
In support of his statements the author submitted 
a Table showing the variations in valves, and 
also one showing differences in flanges, which are 
annexed. 

The Society, influenced by the successful effurts 
of Mr. Geo. M. Bond, in behalf of standard pipe 
threads, took a favourable view of the author’s 
remarks and appointed the committee desired. 
There is one characteristic of the committees of the 
Society of Mechanical Engineers, and that is they 
are impressed with an idea that the appointment is 
a compliment to their ability and not simply a de- 
sire to confer a favour on the Society by the use of 
their name: the result is they feel bound to accom- 
plish something and not simply to walk around and 
let their fellow-members admire their greatness. 
In this respect they could be imitated by com- 
mittees in some other scientific bodies. Of one 
thing the public may be sure, that this committee 
will be heard from at a later date. 

CENTRIFUGAL Pumps. 

‘‘ Centrifugal Pumps and their Efficiencies,” by 

W. O. Webber, next occupied the attention of the 






















































































meeting. 
pump was brought out by Euler in 1754, an account 
of which appears in the Proceedings of the Academy 
of Berlin, and that it was probably a failure as a 


The author stated, the first centrifugal 


practical design. The next one of note was erected 
by Mr. McCarty in the New York Navy Yard in 
1830, and then followed that of Mr. Appold, shown 
in your Exhibition in 1851, which was the first on 
which reliable experiments were made. He quoted 
at great length from the Hon. Clere Parsons’ paper 
in the Proceedings of the Institution of Civil 
Engineers, 1875-6. He considered the facts there 
stated disposed of the fallacy in making a centri- 
fugal pump of one diameter of disc to give the best 
results and efliciencies for all conditions of lift and 
elevation of fluids being pumped, and then pre- 
sented for comparison two diagrams, one plotted from 
the results just given in a tabulated form of the 
experiments made by Messrs. Parsons and Hesketh, 
and the other (see diagram on opposite page) from 
his own experiments made with a smaller pump, 
and published before in a paper A.S.M.E., vol. vii., 
page 608 (Fig. 10). 

Mr. Webber’s paper attracted considerable dis- 
cussion. 

Professor Thurston thought the mode of opera- 
tion in every pump of high efliciency consisted in 
taking the water at the axial line, and diverting it 
in a more or less radial direction, giving to it an 
accelerated motion until at a certain point at a 
radial distance from the centre, which the size and 








|proportion of the pump determine, such rotation 
equals the head against which the pump works, in- 
cluding not only the static head, but that due to 
the acceleration. It is now the problem of the 
engineer to take out that energy till the speed of 


| motion of the water is brought down to the speed 


of delivery. (This is the theoretical feature.) Ran- 
kine makes the zone of equilibrium half way between 
the axial line of the pump and the outer surface of 
the casing. For driving a pump at high speed the 
speaker preferred the Appold curve carrying it back 
very rapidly and producing sharp curvature. Ata 
moderate speed he would adopt more nearly Ran- 
kine’s form. Other speakers took different views, 
but Professor Denton desired to see experiments 
made to confirm the various theories, And it may 
be said that such experiments as those made on the 
flow of water by Weisbach, and in our country by 
Mr. Jas, Francis, have been of more value to engi- 
neers than all the theories ever propounded. Itis the 
harmonising of theory with practice which advances 
any science. If the practice is opposed to theory, 
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some men say ‘‘so much the worse for practice,” 
but this is not the view of the intelligent and truth- 
seeking engineer. If he is unable by a carefully 
conducted series of experiments to confirm a theory, 
no matter how plausible, he is very apt to abandon 
it anl seek for another more consistent with the 
facts. 
(To be continued.) 





RAYNER’S VOLUTE DOUBLE-DISTILLING 
CONDENSER. 

Tuis distiller and condenser, which we illustrate on 
page 31, has been designed for the purpose of obtain- 
ing fresh water from sea water. It is very compact, 
and the various details in connection with it may be 
described as follows : Steam from the boiler is admitted 
into the evaporator through a reducing valve at a 
pressure of about 60 lb., and passing through the 
volute B, evaporates the salt water contained in the 
chamber C; the vapour thus generated passing through 
the pipe D, into the volute condenser E, where it is 
condensed. The fresh water thus obtained flows into 
the filter from which it is pumped into suitable drink- 
ing tanks. The steam from the boiler after passing 
through the volute B, is conveyed by means of a pipe 
to the second volute H, where it is condensed and the 
water resulting is conveyed by means of a pump to the 
hotwell or feed tank. The necessary condensing water 
enters at J, and is discharged at K. The method of 
keeping the supply of salt water in the evaporator at 
a constant level is very efficient and ingenious. To 
the main circulating discharge pipe, a small pipe L is 
fitted, which is in communication with the chamber M, 
and through this the circulating sea water runs back 
until it attains a working level in the evaporator, 
when a valve in the end of pipe L is closed by the 
action of the float N, the regulation of admission being 
thus automatic and certain. ~ The steam from the 
boiler can be regulated by means of a stop valve, and 
the pressure in the evaporator should not exceed 
4 1b., while the pressure gauge is so arranged that the 
pressure in both condenser and evaporator is shown at 
the same time. A safety valve is fitted at the top of 
the condenser, and an automatic blow-off valve P is 
arranged to blow off when a certain density of brine 
has been attained in the evaporator. The ‘‘ Esco” 
triple pump (Fig. 3), which has been specially manu- 
factured for this purpose, has three suctions and de- 
liveries, one for circulating water, the second for the 
condensed steam, and a third for the filtered drinking 
water, so that the latter is kept fresh and clean. 

The condenser and pumps are manufactured by 
Messrs. Ernest Scott and Co., Close Works, Newcastle- 
on-Tyne, and were shown by them at the late Exhibi- 
tion in their town. 








TWELVE-TON STEAM ‘“ GOLIATH.” 

Tue illustrations on our two-page plate and on 
page 38 represent a 12-ton steam Goliath working in 
the bridge yard of the Darlington Wagon and Engi- 
neering Company, Limited. The engines, boiler, and 
machinery were made by Mr. Job Isles, of Stanning- 
ley, Leeds, while the framework was constructed by 
the users themselves. 

The crane has a span of 60 ft. from centre to centre 
of the main rails, and a clear height of 28 ft. from the 
head of the main rail to the lowest portion of the fish- 
bellied girders. It is driven with a pair of diagonal 
engines, having cylinders 6} in. in diameter by 10 in. 
stroke, with reversing link motion, and a solid disc 
crank. The boiler is made of B B Staffordshire plates 
fin. thick. It is 8 ft, high and 3 ft. 6 in. in diameter 
inside, and has a circular internal furnace with three 
cross-tubes. It was tested to 150 lb. pressure with 
water. 

The crab consists of strong iron frames and runs on 
cast-iron double flanged wheels. One pair of wheels is 
driven from the engine by a double friction clutch 
worked by a handwheel and screw from the engine 
platform. The crab can be racked across at the rate 
of about 40 ft. per minute with the full load hanging 
on the crane and the engines running about 120 
revolutions per minute, 

The hoisting gear is of single and double purchase, 
The fast speed of lifting is about 18 ft. per minute, 
and the slow speed with the full load on not less than 
10 ft. per minute, with tae engines running about 120 
revolutions per minute. The main barrel has double 
right and left hand stee: ropes, so as always to lift 
square. It is turned all over where the ropes run, 
The pulleys are all turned where the ropes run, and 
have steel pins. The barrel lies parallel to the main 
girders, and its position is so arranged that half the 
weight comes on each main girder. 

The whole crane is driven along the main road by 
engiue power, There are two speeds for this travelling. 
W ith the engines running at 120 revolutions per minute, 
the light crane travels 60 ft. oo minute, and the 
crane with the full load on 40 ft. per minute. This 
motion is derived from a double friction clutch worked 





platform. The cross gantry shaft is of steel and runs 
in self-acting tumblers. The vertical shaft is of steel 
also. There are four main travelling wheels, all driven 
from the engine. The vertical shafts and all their 
bevel wheels are outside the framework, so as not to 
reduce the clear span of the crane. The main wheels 
have steel tyres bored and shrunk on, but not turned 
on the tread, 

The ordinary working load is 12 tons, but the crane 
was tested with 15 tons in the centre, and bore this 
load satisfactorily. 

The details of the framework are shown in Figs. 3 
to 12, Figs. 3 and 4 show, in plan and elevation, one 
of the fish-bellied girders and the corner stay by which 
it is tied to the end frame. Figs. 9 and 10 show the 
end frame, Fig. 11 one of the side stays, and Fig. 12 
the ladder. The sizes and pitches of the rivets, the 


thicknesses of the plates, and the leading dimensions, 
are all given on the engravings. 





TRIPLE-EXPANSION YACHT ENGINES. 

On page 27 we illustrate a set of non-condensing 
triple- expansion marine engines, recently fitted by 
Messrs. S. S. Welch and Co., of the Docks Iron Works, 
Bristol, in the new Millbrook steamer Iolanthe. 

These engines present some remarkable features, 
amongst which, it vo 4 be mentioned, that packing 
rings have been entirely dispensed with both in the 
piston valves and pistons ; the latter, however, have a 
series of grooves turned on them to check leakage. 
The piston valves are designed so that the glands 
through which the valve-rods, pass are exposed to the 
pressure of exhaust steam from the cylinders only, and 
do not, therefore, require as tight packing as wou'd 
otherwise be necessary. By these devices the engine 
friction has been reduced to a minimum and _ the 
engines have run with 241b. of steam pressure only in 
the boiler; though the normal working pressure is 
160 1b. 

The reversing gear is peculiar, all the valves being 
worked off two eccentrics only, ne engine 
very compact in a fore-and-aft direction. Reversing is 
effected by an ordinary spiral slotted sleeve which 
alters the position of the eccentrics relatively to the 
cranks. 

The cylinders are 3}in., 4$in., and 6}in. in dia- 
meter, respectively, with a stroke of 5in. They drive 
a three-blade propeller 2 ft. in diameter and 3 ft. 9 in. 
pitch, at a normal speed of 360 revolutions per minute. 
Steam at a working pressure of 163 1b. per square inch 
is supplied from a boiler 4 ft. in diameter and 5 ft. 
long, constructed entirely of steel, the shell being of 
single plate. The grate surface is 4.25 square feet and 
the boiler contains 68 steel tubes 1#in. in diameter, 
the whole being built to satisfy the Board of Trade 
requirements for passenger steamers. 

The Iolanthe is 57 ft. long, 12ft. beam, and has a 
draught aft of 2 ft. 





THE DRAUGHTSMAN’S PROVIDENT 
SOCIETY. 

A GENERAL meeting of draughtamen, for the purpose of 
formally establishing the above Society, was held in 
St. James’s Hall, Piccadilly, on Monda the 9th instant. 
The chair was taken by Mr. W. A. Chambers, the per- 
manent chairman of the Society, who, in opening the 
discussion, stated that several members had been added 
to the original committee to bring the number up to the full 
complement of twelve. He had been connected during 
his life with committees for many other purposes, but had 
never met a body of men who had taken up the matter in 
hand so shennan or so conscientiously as had those who 
had associated with him in this movement, and who in- 
cluded representatives from all the great branches of the 
profession, viz., architects, civil engineers, mechanical 
engineers, and surveyors, in addition to one a draughts- 
man employed by a firm of stained glass designers. After 
considerable discussion and many suggestions, the name of 
the Draughtsman’s Provident Society had at length been 
decided upon as being at the same time comprehensive 
and short. He stated that application had been made to 
to the Registrar of Friendly Societies for registration 
under the Friendly Societies Acts, but that his consent 
was not an absolute necessity before the commencement 
of the Society, so that it might be considered that the 
Society was in full working order from that evening. 
He stated that over 150 applications for particulars had 
come to hand, including one from Russia; and as 
an instance of how widely known the Society had 
already become, he stated that one gentleman connected 
with the committee, who was recently travelling on a 
Scotch railway, got talking in the train with a perfect 
stranger, who proved to be anarchitectural draughtsman, 
and who drew his attention to a capital new Society 
which was now forming to relieve draughtsmen in cases of 
distress. He concluded by specially thanking the build- 
ing Press for the prominence which they had given to 
letters upon the subject, mentioning particularly the 
Architect, Building News, Engineer, ENGINEERING, and 
Industries. Mr. J. Brindley pointed out the necessity 
which existed for the formation of the Society, drawing 
particular attention to the relief it would afford to 
members in case of sickness, and then moved that a 
Society be formed to be called ‘‘The Draught:man’s 


by a handwheel and screw convenient to the engine | Provident Society.” This was seconded by Mr. R. W. 





Coventry Dick, who drew attention to the fact that no 
special precaution had been taken in cases of 
suicide, so that even in such cases the life assurance 
contributed for would be paid. Mr. Ernest Farman 
supported the resolution in a few words, and it was then 
carried unanimously, The secretary, Mr. G. A. T. Middle- 
ton, then read the rules, and it was proposed by Mr, 
T. H. Egan, and seconded by Mr. Peter Dunlop, that 
they should form the rules of the Society, the passing of 
the rules including the committee for the first year. 
Some considerable discussion arose as to whether the 
limit of age for admission should not be raised from 
thirty-nine to forty-nine, and at length it was decided 
that this should be done, a special set of tables of assur- 
ances being arranged pending the acceptance of the 
alteration by the Ragtens of Friendly Societies, the 
speakers being Messrs. Dick, Davis, Brindley, Piccaver, 
Pickering, Edgar, Farman, and Griffin. Votes of thanks 
to the Society of Architects for the use of their rooms, 
and to the chairman and secretary, concluded the pro- 
ceedings, stress being laid upon the fact that there was no 
connection whatever between the Society of Architects 
and the Draughtsman’s Provident Society, the room 
having been lent for the preliminary meetings, while the 
offices would in future be situated at 36, Leathwaite-road, 
Battersea Rise, S.W., and the organisation would thereby 
become a perfectly independent one. 





OPEN-HEARTH STEEL. 

AT the ordinary meeting of the Institution of Civil 
Engineers on Tuesday, January 10, the President, Mr. 
Bruce, being in the chair, a paper was read on ‘‘ The Use 
and Testing of Open-Hearth Steel for aes by 
the late Mr. Hamilton Goodall, Assoc. M. Inst. C.E. 

This paper gave the experience of the author in the 
use of open-hearth steel for boilermaking since the year 
1875, and described numerous experiments to ascertain 
the cause of the difficulties met with in working the plates, 
To avoid spoiling a plate by taking pieces from it for the 
purpose of testing, a drifting test was adopted, in which 
washers were prepared from the material removed from 
the plates in making rivet-holes, and drifted in a special 
machine to the bursting point by means of a series of drifts 
having a taper of fin. in 5in. In the majority of tests 
the washers were drilled out at right angles to the surface 
of the plate, but in some cases they were drilled out 
parallel to the surface; the outside diameter of the 
washers was }4in. with a drilled hole 4% (0.234) in. in 
diameter. Tests were also made to ascertain the load on 
the drift necessary to break the washer, and to establish 
some relation between the elongation of a washer and the 
elongation in a length of 8 in. of plate. Preliminary 
tests, with washers cut from shell plates, having an 
average tensile strength of 26 tons per square inch, gave 
an average drifting diameter of 0.645 in.; from back 
tube-plates and furnace stiffening rings it was 0.644 in., 
corresponding to an extension of 27 per cent. in 8 in, 
These sizes were taken as the norma! diameters for a good 
plate. The investigations of the author were specially 
directed to obtain a solution of the difficulties experienced 
in using steel plates, and included experiments on the 
welds of furnaces, the effects of hammering, of com- 
pression, of punching and shearing, of flanging, of anneal- 
ing, of tests of defective plates. 

With respect to welds of furnaces, tests were made with 
washers taken from five stiffening rings, flanged after 
welding; three of them were good welds and gave an 
average drifting diameter of 0.447 in. ; the diameter of 
the other two was only 0.328 in. ; a diameter of 0.406 in. 
was considered to indicate a fairly good weld. Ina further 
test of washers from another stiffening ring 4 in. thick, 
the diameters varied from 0.625 in. to 0.312 in., the elon- 
gation being reduced to about 3 per cent. in 8in. This 
plate manifested no outward signs of being damaged. 

Tensile tests proved that heating the ends of shell 
plates, and hammering to the required curve for butt 
straps or lap joints was, in some cases, injurious, the 
elongation having been reduced from 28 down to 6 per 
cent. in 8in. The plates were then set up cold, as tensile 
tests indicated that apparently no harm was done by this. 
But a number of drifting tests soon showed that the effect 
of ;cold-hammering was to reduce the ductility of the 
material ; the extent was equivalent to an average loss 
of elongation in 8 in. of from 5.01 to 7.89 per cent. Nor 
did annealing restore the ductility, as in all cases an- 
nealed washers from the unhammered part of the plate 
gave a larger drifting diameter than from the hammered 
part. Cold-hammering was therefore also abolished, and 
all bending was done in the rolls. Drifting tests of 
washers taken from a flanged end-plate, which cracked in 
rivetting, were given. These showed considerable irregu- 
larity in the quality ofthe material, the results leading the 
author to believe that steel was distinctly inferior to iron 
in its ability to resist the effects of heating and hammer- 
ing, which he attributed to an absence of homogeneousness, 

Compression did not seem to be injurious, Drifting 
tests were made with washers cut from burrs, punched 
out of plates, and from plates squeezed up in a hydraulic 
rivetter under a re of 20 tons per square inch. The 
thickness of the burrs had been reduced by the compres- 
sion from ;% in. to ? in., and that of the plate from 
Zin. to fin. and 3$in. The drifting diameter of the 
ormer was 0.614 in., and of the latter 0.687 in. ; hence it 
was concluded that compression up to 20 tons per square 
inch was not injurious. 

With regard to punching and shearing, experiments 
were made to determine how much it was necessary to 
chip off the edge of a plate so treated to prevent its crack- 
ing when stretched in flanging. Washers were taken 
from near the punched and the sheared edge, and from 
the solid part of a plate. The result was that the average 
drifting diameter of washers cut out at »,in. from the 
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edge was a little less than from the solid plate ; hence an 
amount of ;; in. was all that was necessary to remove 
from the edge of a plate. 

When a piece of # in. plate was flanged to a right angle, 
with a 3in. inside radius at one end, diminishing toa 
square corner at the other, washers drilled out of the top 
of the radius and tested showed from their drifting 
diameters that a large radius was preferable to a small 
one ; but that even with a large radius the inside suffered 
from the compression to which it was subjected. The 
drifting diameter of washers taken from the corner of a 
shell-plate, which cracked while being thinned under a 
steam hammer, varied from 0.5in. to 0.687 in., represent- 
ing a difference of elongation in 8 in, of from 15 to 31 per 
cent. This method of thinning corners was therefore 
abolished, where practicable, in favour of scarfing them 
in a machine, although further tests of washers cut from 
plates worked in both these ways gave results almost 
identical. A plate overheated through flanging was found 
not to have sustained so much harm as might have been 
“pa 

‘The author specially wished to direct attention to the 
following points: 1. Was a steel plate damaged by local 
heating? 2. If damaged, was it restored wholly or 
partially to its original strength and ductility by anneal- 
ing? 3. Had tests been made to determine these points ? 
or, if not, were any results published to show that a certain 
percentage of steel plates had failed, while, under pre- 
cisely the same conditions, the percentage of failure with 
annealed plates had been less ? 

From numerous tensile tests of plates unworked and 
locally heated, it appeared that sometimes the break- 
ing strain was apparently increased by annealing, and 
sometimes diminished, the majority being in favour of the 
latter; with the elongation of the tensile and drifting 
tests, the reverse was the case. Drifting tests were made 
with washers cut from the saddle-plate of a furnace, from 
a top back shell-plate, and from a furnace stiffening-ring 
flange. In the former, the average tenacity and ductility 
were reduced by annealing, while, in the latter, the results 
with annealed and unannealed washers were practically 
identical ; from this it did not seem that there was any 
advantage in annealing plates. 

With regard to the effects of heat, and respecting de- 
fective plates, the results of tensile and drifting tests, 
taken from a back tube-plate of special quality mila steel, 
an ordinary back tube-plate, a middle back plate and a 
top back plate, which cracked or otherwise failed in 
working, showed in some cases considerable drifting 
variation, and much irregularity in the ductility of the 
material. A diagram was given of a possible combina- 
tion of contiguous particles in a plate, as represented by 
the equivalent elongation in 8in. In the opinion of the 
author the want of uniform ductility was the only re- 
maining difficulty in the use of steel plates, and one which 
steelmakers might remove, if they could, by a thorough 
mixing of ingredients, make a homogeneous material ; he 
believed if this were done little more would be heard of 
cracked plates. 

Finally, the author stated the results of tests of plates 
of a higher tenacity than generally used ; but the plates 
had not been specially prepared, and did not represent 
the best results obtainable. He suggested that if steel- 
makers could increase the thickness of ingots and improve 
the homogeneity of the metal, there was little doubt but 
that plates of much higher tenacity could be used than at 
present. Probably in addition to the special mild 
steel for plates for furnaces, and the other quality, 
which was the same for flanging purposes and for 
shell-plates now in use, it might he possible for 
steelmakers to introduce a third quality for shell- 
plates only, and by gradual steps to obtain a considerable 
increase of tenacity of the material. At the same time, 
a uniform width should be specified for the samples tested, 
and some stipulations made as to the minimum proportion 
to be allowed between the breaking strain and the perma- 
nent set. From figures supplied by Mr. E. D. Leavitt, 
Jun., of Cambridgeport, Mass., of tests of steel boiler 
plates, the average elastic limit was equal to 70 per cent. 
of the average premag 9 strain ; whereas, in specimens 
tested by the author, it had been as low as 48 per cent., 
and had never exceeded 66 per cent. The paper concluded 
with a record of the experience of the author in regard to 
rejected and spoilt steel plates for boilermaking as com- 
pared with iron since 1875; the failures in working, and 
from defective plates, being greatly in favour of steel. 





MISCELLANEA. 
One of the largest steelmaking firms of Scotland have, 
: is wo secured orders from America for 40,000 tons 
of steel. 


The annual show of the Wirral and Birkenhead Agri- 
cultiral Society will be held on Wednesday and Thursday, 
the 12th and 13th of September, 1888. 


During Christmas week heavy falls of snow occasioned 
numerous ruptures of the Brussels telephone and telegraph 
wires, the latter in particular suffered severely. 


The coalfields of Bengal are being rapidly developed, 
there being now ninety-four collieries in this province, 
The greatest output at any one pit was 168,309 tons, 


We have received from Messrs. W. H. Bailey and Co. 
a copy of their pocket catalogue of the steam and water 
fittings manufactured by the firm. These include practi- 
cally every variety of fitting, many of which are speciali- 
ties of the firm. 


The telephone is being largely employed on the German 
railways, thirty of which have already adopted it, either 
tentatively or otherwise. The most favourable results 
have been obtained in using it on branch lines, where it is 
now employed almost exclusively. 





Messrs. Measures Brothers and Co. send us a copy of 
their new combined section list and calendar, showing the 
various goods kept in stock by the firm. The list is 
mounted on linen and folds up intoa cover 5 in. by 3 in., 
so that it can be carried in the pocket. 


The gross receipts of the twenty-two principal railways 
in the United Kingdom, for the week ending January 1, 
amounted, on 15,814} miles, to 1,114,368/., and for the cor- 
responding period of 1887, on 15,706 miles, to 1,063,575/., 
an increase of 107} miles, or 0.6 per cent., and an increase 
of 50,7931., or 4.7 per cent. 


The electric light is being introduced on the Canadian 
railways, two cars on a train between Montreal and 
Ottawa being thus lighted. The current is furnished by 
a set of Jullien secondary batteries, the current being 
— to the lamps, fifty-one in number, by flexible con- 

uctors. 


Messrs. Woodhouse and Rawson have lately introduced 
a new form of carbon for microphones, which is sufficiently 
hard to scratch glass, and is extremely homogeneous. It 
is, moreover, uninfluenced by the state of the atmosphere. 
This carbon is said to be much superior to that now em- 
ployed in the Blake telephone, and be particularly suit- 
able for long distance telephony. 


The municipality of Geneva derive a large amount of 
power from the falls of the River Rhone by means of 
turbines and pumps ; they supply the town and fifteen 
neighbouring communities with water and furnish power 
to 145 factories. Up to the present time hydraulic power 
only has been supplied, but the corporation are now dis- 
cussing a scheme for conveying the power electrically. 


A disastrous explosion of naphtha took place recently in 
the sewers of Rochester, N Y., caused by a fracture in 
the pipes in which it was being conveyed underground to 
the gas works. The fluid became at once a sheet of flame, 
bursting through the manholes for several blocks, and 
setting back into the side streets; three flour mills were 
destroyed. Several persons were burnt to death, and 
property to the amount of 100,000 dols. destroyed. 


The Revue Industrielle describes a machine recently 
built in France on thesystem of M. H. Jandin, for exca- 
vating the site for a sea wall and jetty foundations at 
the Phillipine Islands. The place to be excavated will be 
surrounded with sheet piling, and the material removed is 
to be discharged directly at a distance of 330 ft. by com- 
pressed air through a conduit with flexible elbows. The 
same apparatus will serve to fill the excavation with 
concrete carried under water by pipes. 


In accordance with the wishes expressed by the Inter- 
national Congress of Electricians, at Paris, in 1881, the 
Spanish Government are about to lay down two aérial 
lines which are entirely independent of the telegraph 
lines, and will be exclusively devoted to the study of earth 
currents. These lines will be each about five miles long, 
one will run from magnetic north to south, and the other 
will take a direction normal to this course, the two 
intersecting at the astronomical observatory of San 
Fernando. 


The official mind seems fully as dense, and the official 
skull fully as thick, in South Africa as nearer home. The 
Colonial Government decided some time back that gold- 
mining machinery should be imported free of duty. The 
officials at Port Elizabeth, in carrying out this resolution, 
admit complete stamping batteries, and other descriptions 
of gold-mining machinery, free of duty, but when extra 
parts are sent with the complete machine, as is generally 
the case, they levy on these, to the delay and inconveni- 
ence of impurters. It is stated that, owing to this action 
on the part of the Customs officers, importers are having 
machinery delivered at Durban, where the inspectors 
possess a more logical order of intellect, in preference to 
Port Elizabeth, which is consequently losing trade. 


A method of transmitting power, without shock between 
bodies moving at different velocities, has been invented 
by a M. Raymond Snyers, Ingenieur des Mines, du Genié 
Civil, et des Arts et Manufactures of the Louvain Uni- 
versity. His plan consists in transmitting the power 
through a metallic brush. Thus in applying this principle 
to the transmission of driving power to a machine, a disc 
fitted with segmental brushes, is slid along the shaft so 
that its fibres come in contact with radial projections on 
a second disc. Although contact is made instantaneously, 
yet owing to the yielding of brushes, the machine is started 
gradually and without shock. The inventor proposes by 
a modification of this plan to cause a locomotive running 
at full speed, to operate signals, or shut off steam auto- 
matically. 


The cost of a single day of fog to the gas consumers of 
London may be gathered from figures compiled from 
official sources. n a day of dense and continuous 
fog, necessitating the extensive use of gas, the quantity 
supplied to London by the Gas Light and Coke Company 
amounted to 103,664,000 cubic feet, or 35,000,000 cubic 
feet in excess, The above excess in the supply of gas 
would represent the supply to a town of from 10,000 to 
12,000 inhabitants for a whole year. In addition tothe 
quantity supplied by the company mentioned, there were 
supplied by the other two metropvlitan companies—the 
South Metropolitan and Commercial—about 45,000,000 
cubic feet, making a total consumption for London, on a 
day of fog, of nearly 150,000,000 cubic feet. Approxi- 
mately the value of this gas was 21,000/., of which cost 
from 7000/. to 80007. was directly due to the fog. 


A report issued by the Foreign Office describes the 
method of bricklaying adopted in Norway during frosty 
weather. In that country building is successfully carried 
on whatever be the degree of frost, but it is found that if 
the temperature falls below about 14 deg. Fahr., it does 
not pay. Inthe use of unslaked lime lies the whole art 


of executing brickwork in frosty weather. The mortar, 
made from it, is prepared in small quantities immediately 
before being used, and the proportion of lime is increased 
as the temperature falls. Warmth being developed by 
the use of unslaked lime, it is only a question of using it 
so handily and quickly as to enable the mortar to bind 
the bricks before it cools. It is essential that the bricks 
should be kept under cover ; bricks which have been out 
in the rain or exposed to frost should never be used. 
The upper courses of bricks that have been laid are 
usually protected against rain and snow by being covered 
with planks or matting. When no covering is used, it is 
absolutely necessary to remove all the snow and ice before 
commencing work. In frosty weather bricklayers wear 
an additional thick woollen vest under the jacket, and 
sometimes a woollen glove with one finger (the thumb) on 
the left hand. 


The Massachusetts Board of Railway Commissioners 
have addressed certain recommendations concerning 
guard rails on bridges to the railroad companies of the 
State. They remark the object of a guard rail is to pre- 
vent a derailed truck from getting far enough off the 
track to strike any portion of the girder, or from becom- 
ing twisted so as to lead to further derailment. The floor 
of every bridge should moreover be constructed so as to 
carry safely any derailed car or engine, and for this pur- 

se the ties should be substantial timbers, measuring not 
a than 6 in. by 8 in., and spaced not more than 8 in. 
or preferably not more than 4in. to6in. in the clear. 
Efficient guard timbers outside of the rails should 
also be provided, notched on each tie and bolted at 
short intervals, the object of such timber being to hold 
the ties in place, and to keep them from being bunched 
by a derailed wheel. Instead of notching the timber over 
the ties it may be simply bolted, and spacing blocks 
securely fastened to keep the ties apart. In addition to 
such guard timbers guard rails should be provided, pre- 
ferably placed on the inside of the main rails, with a clear 
space of from 7 in, to 10 in. between the treads of the 
guard rails and the track rail. They should be securely 
spiked to the ties, with the ends running to a point in the 
centre of the track on the side from which the trains ap- 
proach. The distance of this point from the end of the 
bridge should vary in different cases, but should not be 
less than 30 ft., and preferably 60 ft. on important bridges. 


Messrs. Angier Brothers’ Freight and Steam Shipping 
Review for 1887 contains the following interesting note 
on prices of steamers : ‘‘ At the close of 1856 and begin- 
ning of 1887 prices were lifted a shade above the previous 
level, but the amount of work secured by builders was 
soon got through, and a relapse was felt after the first few 
months, culminating in the deepest depression during 
the summer months till mid-autumn. The tonnage out- 
put of the year shows a large increase on that of 1886, 
and yet the majority of builders have turned out far 
less hen half the tonnage their yards are capable of, a 
striking proof of the great ship-producing power of this 
country; at a rough estimate there are over ninety 
yards, capable of turning out an average of over 20,000 
tons = 1,800,000 tons per annum. Under these circum- 
stances it is easily explained why prices remained, up 
to within a month past, at the low figure of 6/, to 7/. per 
ton for ordinary cargo carrying boats, and in proportion 
for the finer class, and about 10/. per ton gross register for 
sailers, and engines of the newest type from 32/. to 35i. 
per horse-power nominal. In the early part of October 
arise commenced in metals—copper taking the lead, tin, 
steel, and iron following; other materials have also ad- 
vanced, and owners having tasted the sweets of profits 
with the new cheap steamers came forward with a rush 
to secure new contracts, and the result is an advance of 
about 10 per cent. in the price of new steamers on the 
above quotations. Second-hand tonnage has been largely 
dealt in during the year, and after touching the lowest 
prices on record can only be now proc at considerable 
enhanced figures, the number offering being small.” 








JAPANESE RaILways.—No fewer than thirty-four railway 
projects have been recently started in Japan, involving a 
contemplated expenditure of nearly 10,000,000/. 





Denver.—The assessed valuation of property in Denver 
for 1887 is 35,414,545 dols., and the population is about 
80,000. Thirty years since there was no such place in 
existence. 





ENGINEERING TRADE IN SWEDEN. —Several of the larger 
engineering establishments in Sweden are at present fairly 
busy, and several new orders for steamers have been 
secured during the last few days, although they mostly 
refer tosmaller boats. Bergsund’s Engineering Company 
has contracted with the Gustafsberg Company to deliver 
early in oe a passenger steamer of 45 nominal horse- 
power. The new boat has to be fitted out with a con- 
siderable amount of luxury and will be christened Gus- 
tafsberg V. The Gothenburg Engineering Company has 
obtained an order from Mr. Theordor Traung, Aroika, 
for a new boat of best Swedish steel, to be ready by 
April 30th. The length is to be 75 ft., the breadth 164 ft. 
The engines are to be about 60 indicated horse-power, and 
of the best obtainable type. The new boat will be christened 
Svea, and is specially intended for passengers. She will 
be employed on the Aroika-Seffle Canal route. At Oscar- 
hamn’s Engineering Company the number of hands has 
been increased to 230 ; the hours are from 6 a.m. to 6.p.m., 
and overtime is being worked. (Good progress is being 
made with the kerosine steamer, now in hand for Mr. 
G. G. Tomajeff, Baku. This boat is about 160 ft. long, 
and has to be ready for delivery at St. Petersburg on 
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BALANCED HYDRAULIC LIFTS. 
CONSTRUCTED BY MR. SAMUEL CHATWOOD, LONDON. 
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Art the Paris Exhibition of 1878, Mr. Samuel Chat- 
wood showed some hydraulic lifts containing two 
novel features. ‘There was a different pressure under 
the lift ram than in the mains from which the water 
supply was derived, and the constant load, consisting of 
lift ram and cage, was balanced by weights, or by water 
which was never discharged, but was returned to the 
mains when it had fulfilled its office. The object of 
the invention was to obtain the advantages of balancing 
the weight of the cage and ram without the use of 
overhead chains and weights, which are dangerous and 
inconvenient, and also to enable the size of the lft 


ram to be quite independent of the available water | 


pressure, thus allowing it to be of such diameter as 
required if looked upon merely as a strut. These two 
features have since become recognised as of great value, 
and are to be found in many of the hoists erected within 


the last few years, so that it is of interest to recall the | 


methods in which they were originally worked out. Be- 
fore referring to the examples in the engravings on the 
present page, we may explain the general principles for 


the benefit of those of our readers who are not conver- | 


sant with modern hydraulic lifts, taking it for granted 
that the old-fashioned overhead chains and weights 
must be discarded on account of their danger and in- 
convenience. When elevators are worked by water 
stored in a tank at the top of the building, or drawn 
from the companies’ mains, the pressure is usually so 
small that if the water be admitted directly to the 
lift cylinder, the diameter of the ram must be far 
greater than is required if the same be looked upon 
merely as a strut. On the other and, in the case of 
elevators worked by comparatively igh pressure water, 
as from accumulators or from the mains of hydraulic 
power companies, the sectional area of the ram, con- 
sidered as a strut, is often greater than is required for 
the available water pressure to act upon in order to lift 
the load, Again, if there be a direct communication 
between the cylinder and the pressure mains, the whole 
of the water must be run to waste when the cage de- 
scends, and the power given out by the fall of the weight 


entirely wasted, Now the object of a balancing cylinder | 


is, first, to enable the diameter of the lift ram to be kept 
as sma!l as is consistent with strength, and, second, to 
limit the consumption of water to that necessary to 


A 











| raise the passengers or other live load, and to overcome 

the friction of the apparatus. To this end there is 
employed, in addition to the lift cylinder, a balancing 
| cylinder, which is practically three cylinders acting in 
}concert. One of them, A, is connected by a pipe with 
| the lift cylinder and has about the same capacity, the 
| water it contains flowing backwards and forwards 
| between it and the lift cylinder, and never escaping. 
| The cross-section of the cylinder A is generally much 
| greater than that of the lift cylinder, and its stroke, 
| of course, much less. The ram of this cylinder A is 
connected with the ram of a second cylinder B, con- 
stantly subject to the water pressure. Now if this 
ram be sufficiently large, it is evident that immediately 
the pressure is turned on it will force the ram of the 
first cylinder A to the end of its stroke, expelling all 
the water in that cylinder and transferring it to the 
lift cylinder, at the same time raising the cage to the 
top of the well. Now we may consider the area of the 
ram of the second cylinder B divided into two portions, 
of which one balances the lift ram and cage, while the 
other lifts the load and overcomes the friction. If the 
pressure could be withdrawn from the latter area the 
loaded cage would descend, rset the water from its 
cylinder into the first balancing cylinder A, and a part 
of the water in the second cylinder B, corresponding 
to the balancing area, into the mains. This effect is 
gained by means of a third cylinder C which opposes 
the pressure in the second B, and acting in concert 
with the weight of the lift, forces the whole of the 
water in the second cylinder B into the mains. Before 
the lift can be raised again the third cylinder C must 
be connected to the waste pipe, and thus a volume of 


water, equal to its capacity, is expended for each | 
|C moves over a fixed piston-rod. The method of 


double trip of the lift cage. By an alternative arrange- 
ment both the cylinders B and C may act together in 
raising the cage, C being discharged to effect the 
lowering, or the cylinder B may be replaced by dead 
weights. 

Referring to the illustrations, Fig. 1 is a balancing 
arrangement having two cylinders, the one over the 
other, with a ram working between them. The pres- 
sure acts in both ends of the upper cylinder, making 
it perform the offices of the second and third cylinders 
mentioned above. 


Fig . 


| to the lift cylinder, and with it forms a closed system 
in which the same body of water always remains. 
The top end B of the upper cylinder is connected to 
the pressure water, while its lower end C is provided 
with a valve, worked by the man in charge of the lift, 
and serving to connect it at will either to the pressure 
water or to the discharge pipe. With the parts in the 
position shown, the lift is down, and the cylinders A 
and C are full of water. Ifthe valve be now moved 
so that C is connected to the waste pipe, the ram will 
descend under the pressure in the cylinder B, and the 
| water in the cylinder A will be raised to sufficient 
| pressure, owing to the increased size of the cylinder B 
| over the cylinder A, that it will raise the lift. If the 
| cylinder C be again connected to the main, part of the 
| pressure in B will be counterbalanced, and the water 
| in the lift cylinder will flow back into A. 

Fig. 2 shows an arrangement of balance cylinders 
for use with high-pressure water. As before, A is 
connected to the lift, B is connected directly to the 
pressure water supply, and C is worked through a 
valve operated by the attendant. When the lift is 
rising the cylinder C is exhausting, and when the 
aa descending pressure water is being admitted 
to C. 

In Fig. 3 the arrangement of the cylinder is slightly 
modified. The cross-section of B is not sufficient to 
allow that cylinder to raise the water in A to the 
pressure required to elevate the lift, and it is only 
when pressure is admitted to C also that the lift ram 
rises. When C is connected to the waste pipe the lift 
descends, 

Figs. 5 and 6 show a form of balancing apparatus 
somewhat different from those we have just described, 
one of the cylinders being replaced by weights. These 
weights are nearly equal to the weight of the lift ram 
and cage, and as they descend the water in the 
cylinder A travels into the lift cylinder. But before 
this can happen pressure water must be admitted to 
the interior of the ram through the fixed central pipe, 
and exert its action over an area at the bottom of the 
ram equal to the cross-section of the fixed pipe. Then 
the combined action of the weights and the hydraulic 
pressure will raise the cage. When the fixed pipe is 
connected to the waste, the weights will be lifted by 
the descending cage. 

In Fig. 4 there is shown the complete drawing of a 
hydraulic lift. The rise is 70ft., the cage being sup- 
ported on a steel ram subject to a pressure of 456 ib. 
per square inch of its bottom area. In this example 
the pressure water is at a higher pressure than that 
in the lift cylinder, and consequently the cylinder B 
is of smaller diameter than the cylinder A, the former 
being 11} in., and the latter 13} in. The cylinder 
B forms a ram for the cylinder A, while its upper end 





working is the same as that already described. The 
pressure water is constantly admitted to B, while it is 
only admitted to C when the lift is descending. 

The principle embodied in these various forms of 
balancing cylinders was set forth in the specification 
of a patent taken out by Mr. Chatwood in 1878, which 
patent was amended by leave of the Comptroller of the 





The first cylinder A is connected | 


Patent Office in the latter part of 1885. Figs. 1, 2, 3, 
5, and 6 are prepared from models shown at various 
exhibitions. 
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PARSONS’ COMPOUND STEAM TURBINE. 
CONSTRUCTED BY MESSRS. CLARKE, CHAPMAN, PARSONS, AND CO., ENGINEERS, GATESHEAD. 
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On the introduction of Parsons’ compound steam 
turbine, or turbo-motor, as it is sometimes called, the en- 
gineering public, recollecting previous attempts in the 
same direction, expressed much scepticism as to its 
efficiency as asteam user. Backed, however, by the repu- 
tation of the inventor, the Hon.C. A. Parsons, and of Nis 
firm, Messrs, Clarke, Chapman, Parsons, and Co., of 
Gateshead, a considerable number of motors were sold 
for driving electric-light machinery, principally on 
board ships, and it was reported that they gave very 
satisfactory results. But no important installation on 
shore was fitted with these motors until last year, when 
the whole of the lighting of the Newcastle Exhibition 
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was effected by the agency of seventeen, of which four | — 


were spare, giving in the aggregate 280 electrical horse- | 










































































































































































power. As the steam was provided by the authorities 
of the Exhibition, it was good proof to the public that 
they had satisfied themselves that the consumption 
would not be extravagant, as however favourable 
might be the terms on which the manufacturers would 
be willing to lend their engines, they could scarcely 
be sufficiently tempting to ante for an outrageous 
consumption of coal, even in Newcastle. At the time* 
we gave an account of the result of the test, showing 
that the steam used was 65 lb. per electrical horse- 
power, a very satisfactory result, and equal to 43 lb. 
per indicated horse-power if compared with an ordinary 
engine driving a generator through a belt. Recently 


* See ENGINEERING, vol. xliii., p. 379. 








Mr. Parsons has given an account of the theory and 
construction of his motor before the North-East Coast 
Institution, and has quoted 52 Ib. of steam per electric 
horse-power as the best result hitherto attained with a 
steam pressure of 901b. As now made there are forty- 
five turbines through which the steam passes in 
succession, expanding in each, until it is finally ex- 
hausted. 

The theoretical efficiency of a motor of this kind is 
arrived at by Mr. Parsons in the following manner : 

The efflux of steam flowing from a vessel ai 15.6 lb. 
per square inch absolute pressure through an orifice 
into another vessel at 15 lb. pressure absolute, is 366 ft. 
per second, the drop of pressure of .6 lb. correspond- 
ing to a diminution of volume of 4 per cent. in the 
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opposite direction. The whole 45 turbines are so pro- 

rtioned that each one, starting from the steam inlet, 
ae 4 per cent. more blade area or capacity than that 
preceding it. Taking the pressure at the exhaust end 
to be 15 Ib. absolute, that the inlet end will be 69 lb. 
above the atmosphere, The steam enters from the 
steam pipe at 69 lb pressure, and in passing through 
the first turbine it falls 2.65 lb. in pressure, its velocity 
due to the fall being 385 ft. per second, and its increase 
of volume 3.85 per cent. of its original volume, It then 
passes through the second turbine, losing 2.55 Ib. in 
pressure, and gaining 3.85 per cent. in volume, and so 
on until it reaches the last turbine, when its pressure 
is 15.6 lb, before entering, and 15 lb. on leaving. ‘The 
velocity due to the last drop is 366 ft. per second. 
The velocity of the wheels at 9200 revolutions per 
minute is 150 ft. per second, or 39.9 per cent. of the 
mean velocity due to the head throughout the turbines. 
Comparing this velocity with the results of a series of 
experiments made by Mr. James B. Francis, on a 
Tremont turbine at well, Mass., it appears that 
there should be an efficiency of 72 per cent. if the 
blades be equally well shaped in the steam as in the 
water turbine, and that the clearances be kept small 
and the steam cet bs Further, as each turbine dis- 
charges without check into the next, the residual 
energy after leaving the blades is not lost as it is in 
the case of the water turbine, but continues into the 
next guide blades, and is wholly utilised there ; this 
gain should be equal to 3 to 5 per cent. 

As each turbine of the set is assumed to give 72.5 
per cent. efficiency, the total number may be assumed 
to give the same result, or, in other words, over 72 per 
cent. of the power derived from using the steam ina 
perfect engine, without losses due to condensation, 
clearances, friction, and such like. A perfect engine 
working with 90 lb. boiler pressure and exhausting 
into the atmosphere, would consume 20.5 lb. of steam 
per hour for each horse-power ; a motor giving 70 per 
cent. efficiency would, therefore, require 29.29 lb, of 
steam per horse-power per hour. The best results 
hitherto attained have been 52 lb. of steam per hour 
per electrical horse-power, as stated above, but it is 
anticipated that higher results will be attained shortly. 
Whether that be so or not, the motor has many 
advantages to recommend it, and among these is the 
increased life of the lamps due to the uniform rotation 
of the dynamo, At the Phcenix Mills, Newcastle, an 
installation of 159 Edison-Swan lamps has been 
running on an average eleven hours a day for two 
years past, yet in that time only 94 lamps have failed, 
the remaining 65 being in good condition after 6500 
hours’. service. Now,.if the lamps had only lasted 
1000 hours on the average, as is commonly assumed, 
the renewals would have amounted to double the 
year’s cost of fuel, as at present consumed. 

The present construction of the motor and dynamo 
is shown in the figures on the preceding page. 

Fig. 2 shows the arrangement of 90 complete turbines, 
45 lying on each side of the central steam inlet. The 
guide blades R are cut on the internal periphery of 
brass rings, which are afterwards cut in halves and 
held in the top and bottom halves of the cylinder by 
feathers ; the moving blades S are cut on the periphery 
of brass rings, which are afterwards threaded and 
feathered on to the steel shaft, and retained there by 
the end rings which form nuts screwed on to the 
spindle. The whole of this spindle with its rings 
rotate together in bearings, shown in enlarged section, 
Fig. 3. Steam entering at the pipe O flows all round 
the spindle and passes along right and left, first through 
the guide blades R, by which it is thrown on to the 
moving blades S, then back on to the next guide blades, 
and so on through the whole series on each hand, and 
escapes by the passages P at each end of the cylinder 
connected to the exhaust pipe at the back of cylinder. 
The bearings, Fig. 3, consist of a brass bush, on which 
is threaded an arrangement of washers, each successive 
washer alternately fitting to the bush, and the block, 
while being alternately snd smaller than the block 
outside, and ,nd larger than the bush in the hole. 
One broad washer at the end holds the bearings cen- 
tral, These washers are pressed together by a spiral 
spring N and nut, and, by friction against each 
other, steady or damp any vibration in the spindle 
that may be set up by want of balance or other cause 
at the high rate of speed that is necessary for econo- 
mical working. ‘ 

The bearings are oiled by a small screw propeller I 
attached to the shaft. The oil in the drain pipes D 
and F, and the oil tank D lies at a lower level than 
the screw, but the suction of the fan K raises it up 
into the stand-pipe H over and around the screw, 
which grips it and circulates it along the pipes to the 
bearings. The course of the oil is as follows: The 
oil is forced by the propeller I and oils the bearing A ; 
the greater part passes along the pipe E to the end 
bearing C, some after oiling the bearing C, drains 
back by the pipe F to the reservoir D, the remaining 
oil passes along through the armature spindle, oils the 
bearings B, and drains into the reservoir D, from 
which the oil is again drawn along the pipe G into the 
stand-pipe H by the suction of the fan K, The suction 





of the fan is also connected to the diaphragm L, 
and forms, with it and the spring M, the principal 
part of the governor which actuates the throttle valve 
V. Fig. 4 is the electrical control governor, which 
will be further described in connection with the dy- 
nam» It acts directly upon the controlling dia- 
phragm I. by admitting or closing a large access of 
air to it, and thus exercises a controlling influence 
upon it. 

The dynamo which forms the other portion of the 
electric generator, Fig. 1, is coupled to the motor 
spindle by a square tube coupling fitted on to the 
square spindle ends. The armature is of the drum 
type; the body is built up of thin iron discs threaded 
on to the spindle and insulated from each other by 
tracing paper. This iron body is turned up and 

rooves milled out to receive the conducting wires. 

or pressures of 60 to 80 volts there are 15 convolu- 
tions of wire, or 30 grooves. The wire starting at b, 
Fig. 6, is led a quarter of a turn spirally c round the 
cylindrical portion a, then passing along a groove 
longitudinally, is again led a quarter turn spirally d 
round the cylindrical portion a, then through the end 
washer and back similarly a quarter turn e, then led 
along the diametrically opposite groove, and lastly, a 
little over a quarter turn /, back to g, where it is 
coupled to the next convolution. The commutator is 
formed. of rings of sections ; each section is formed of 
short lengths; each length is dovetailed and inter- 
locked between conical steel rings ; the whole is insu- 
lated with asbestos, and when screwed up by the end 
nut forms with the steel bush a compact whole. 
There are 15 sections in the commutator, and each 
coupling is connected to a section. The whole arma- 
ture is bound externally from end to end with brass 
or pianoforte steel wire. The magnets are of soft 
cast iron and of the horseshoe type ; they are shunt 
wound only, 

On the top of the magnet yoke is the electrical con- 
trol governor, Fig. 4. It consists of one moving 
spindle on which are keyed a small soft iron bar, and 
also a double finger T. There is slso a spiral spring X 
attached at one end to the spindle, and at the other to 
an adjustable top head and clamping nut Y. The 
double finger T covers or opens a small hole in the 
face U, communicating by the pipe W to the diaphragm 
L. The action of the magnet yoke is to attract the 
needle towards the poles of the magnet, while by 
turning the head, the spiral spring X is brought into 
tension to resist and balance this force, and can be set 
and adjusted to any degree of tension. The double 
finger T turns with the needle, and by more or less 
covering the small air-inlet hole U, it regulates the 
access of air to the regulating diaphragm L. *The 
second finger is for safety in case the brushes get 
thrown off, or the — circuit be broken, in which 
case the machine would otherwise gain a considerable 
increase of speed before the diaphragm would act. 
In these cases, hewever, the needle ceases to be 
attracted, falls back, and the safety finger closes the 
air-inlet hole. 

There is no resistance to the free movement of this 
regulator. A fraction of a volt increase or decrease of 
sotential produces a considerable movement of the 
finger, sufficient to govern the steam pressure, and in 
ordinary work it is found possible to maintain the 
potential within one volt of the standard at all loads 
within the capacity of the machine, excepting only 
a slight momentary variation when a large portion of 
the load is switched on or off. 

The resistance of the armature from brush to brush 
is only .0032 ohm, the resistance of the field magnets 
is 17.7 ohms, while the normal output of the dynamo 
is 200 ampéres at 80 volts. This, excluding other 
losses, gives an efficiency of 97 per cent. The other 
losses are due to eddy currents throughout the arma- 
ture, magnetic retardation, and bearing friction, 
They have been carefully measured. By separately 
exciting the field magnets from another dynamo, and 
observing the increased steam pressure required to 
maintain the speed constant, the corresponding power 
was afterwards calculated in watts. 


The commercial efficiency of this dynamo, after 


allowing for all losses, is a little over 90 per cent. In 
the larger sizes it rises to 94 per cent. Assuming the 
compound steam turbine to give a return of 70 per 
cent. of the total mechanical energy of the steam, and 
the dynamos to convert 90 per cent. of this into 
electrical output, gives a resulting efficiency of 63 per 
cent. As steam at 90 Ib, pressure above the atmo- 
sphere will with a perfect non-condensing engine give a 
horse-power for every 20.5 lb. of steam consumed per 
hour, it follows that an electrical generator of 63 per 
cent. efficiency will consume 32.5 Ib. of steam for every 
electrical horse-power per hour. 

Again, with steam at 150 lb. pressure above the 
atmosphere, a generator of the same efficiency would 
consume only 22.2 lb. of steam per electrical horse- 
power per hour. 

The results so far actually obtained are a consump- 
tion of 52 lb. per hour of steam for each electrical 
horse-power with a stesm pressure of 90 Ib, above the 
atmosphere, 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—There was again a quieter 
tone in the iron warrant market last Thursday, and an 
absence of the keen speculative feeling which characterised 
the market during the closing month of last year ; indead, 
instead of the disposition to speculate continuing or in- 
creasing, there was a strong desire shown by some holders 
to realise, thus causing a greater quantity of warrants to 
be thrown on the market than were wanted. Scotch 
warrant iron fell in price 74d. per ton, and Cleveland and 
hematite warrants both lost 9d. perton. A comparatively 
small amount of legitimate business was done on Friday, 
but the warrant market was active, and a partial recovery 
of Thursday’s decline in prices was secured, Scotch iron 
was weak at the opening, and prices fell 1$d. per ton 
under the previous day’s close, but a firmer feeling set in, 
and prices rose 9d. per ton above the lowest quotation, 
and closed 4d. over Thursday’s finish. Cleveland iron 
recovered 34d., and hematite 4d. on the previous day’s 
decline ; still, Scotch iron was 8d., Cleveland 5d., and 
hematite 6d. under last year’s closing prices; the settle- 
ment prices a respectively, 42s. 9d., 33s., and 
45s. 14d. per ton. There was a somewhat buoyant feeling 
on ’Change on Monday forenoon over the Board of Trade 
returns. Prices started strong in the iron warrant market, 
and at one time 43s. per ton cash was obtained for Scotch 
iron, being 3d. above Friday’s close. Subsequently the 
price went back to 42s, 5d., so that there was a net loss of 
4d. per ton. The price of Cleveland iron was at one time 
4d. up, and closed 2d. per ton under the final quotation 
on Friday ; and hematite iron, which opened 14d. per ton 
up, closed 6d. down from last week’s final quotation. forthe 
first time over a very long period, the stock of pig iron in 
Messrs. Connal and Co.’s warrant stores showed a decrease 
yesterday morning. Although the amount was small— 
62 tons out of a stock of 942,840 tons—still it was a pleasing 
turn from last year’s continual increases. It was also 
satisfactory coming after a period of ten days during 
which the stocks of Scotch iron remained stationary. At 
the close of last year hematite iron was 2s, 14d. per ton 
dearer than Scotch iron, and the latter was 10s. O4d. 
dearer than Cleveland iron ; and on Tuesday there way 
still the same difference between Scotch and hematite 
iron, but Cleveland was improved to within 9s. 74d. of the 
price of Scotch iron. On the day’s transactions a state- 
ment that Glengarnock and Carnbrae brands had been 
reduced in price more than counterbalanced the effect of 
a reduction in stocks, and prices were weak. At one 
time Scotch iron was 4d. per ton down from Monday’s 
close but recovered 2d., Cleveland closed 1d. per ton 
down, and hematite iron, which at one time was $d. 
down, closed 14d. per ton lower than on Monday. The 
warrant market was again flat to-day. In the forenoon 
the price of Scotch warrants receded to 42s. per ton cash, 
and in the afternoon business was done at 41s. 11d. to 
42s, 1d., the close being sellers at 42s. O}d. cash. Business 
was done in the forenoon in Cleveland at 32s. 8d. to 
32s. 7d. cash, and in hematite at 44s. 2d. to 44s. 4d. One 
of the Carron Company’s blast furnaces has been damped 
out, and consequently there are now only eighty-three 
furnaces in actual operation in Scotland, as compared 
with seventy-four a year ago. At Langloan Iron Works 
one of the furnaces that was making hematite iron has 
been turned to the making of ordinary Scotch iron. The 
shipments of pig iron from all Scotch ports last week 
amounted to 5576 tons, against 7092 tons in the preceding 
week, and 7557 tons in the corresponding week of last 
year. They included 620 tons to the United States, 152 
tons to India, 250 tons to Australia, smaller quantities to 
other countries, and 3847 tons coastwise. ‘I'he stock of 
pig iron in Messrs. Connal and Co.’s public warrant stores 
yesterday afternoon stood at 942,773 tons, as compared 
with 942,840 tons yesterday week, thus showing a decrease , 
of 67 tons for the week. 


More Shipbuilding Contracts.—Messrs. William Hamil- 
ton and Co., shipbuilders, Port-Glasgow, have just con- 
tracted with Messrs. Strong, Reid, and Vaso, Liverpool, 
for the construction of a steel screw steamer of 2600 tons 
deadweight carrying capacity. She will be fitted with 
triple-expansion engines by a Glasgow firm. They have 
also just laid down the keel of a twin-screw steel steamer 
for the Hamilton Steamboat Company (Limited), for ser- 
vice on Lake Ontario. Her machinery, which is to be 
supplied by Mr. William Kemp, Govan, will consist of 
two sets of triple-expansion engines, and the vessel is to 
be fitted up luxuriously for the comfort of the passengers, 
Messrs. David J, Dunlop and Co., also of Port Glasgow, 
have closed a contract during the past week to build and 
engine two steel screw steamers, each of 500 tons gross 
register, for passengers and general cargo trade, to class 
100 Al at Lloyd’s. They will be fitted with powerful 
triple-expansion engines, and will have a high rate of 
speed. Messrs. Napier, Shanks, and Bell, of Yoker, have 
secured an order for a large paddle steamer, which is in- 
tended for trade in Japanese waters. Practically every 
firm on the Clyde has now got some new shipbuilding 
work in hands. 


The Royal Scottish Society of Arts.—A meeting of the 
Royal Scottish Society of Arts was held on Monday night. 
The President (Mr. F. B, Imlach, F.R.C.S.E.), occupied 
the chair. A paper on suggested improvements in hoists, 
by Mr. John Reid, Rosemount, was read by Mr. Bruce 
Peebles. The paper drew attention to the extension of 
the area of power-supply companies, and at the same time 
pointed to the fixed consumption of water in hoists, which, 
it was contended, was in many instances a wasteful con- 
sumption, inasmuch as light loads did_not require the 
same hydraulic a as heavy loads. It was suggested 
that, in place of one ram as now used, there should be 
arranged together three rams, so that one or two might 
be used separately for lighter loads, while the three might 
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be used together for maximum loads. Sketches of con- 
struction were submitted, as well as calculations showing 
the saving of expenditure, both of power and cost, by the 
lesser consumption of water. In a discussion it was 
stated that the idea of the paper was not new, and that a 
form of varying power lift was in operation, while the 
opinion was expressed that the disconnected arrangement 
of the rams and the cage might be a source of danger. 


Wick Harbour Improvements.—At the statutory annual 
meeting of the Wick Harbour Trvst, which was held 
last Friday, the report for the preceding twelve months 
was submitted for consideration. It showed that the 
amount spent on new works was 6535/., the largest item 
being 29367. for deepening the harbour. Of the total sum 
expended, 5000/. was received from the Public Works 
Loan Commissioners, being the fourth instalment of the 
loan of 50,0007. granted for harbour extension. The 
harbour revenue for last year was about 5700/., including 
balance unpaid of previous year’s revenue, 


Mr. A. D. Bryce-Douglas.—Mr. Bryce-Douglas, who, 
during recent years, has been such a conspicuous figure in 
connection with marine engineering on the Clyde, has 
just left the Fairfield Shipbuilding and Engineering Com- 


pany, of which he was one of the directors or partners, to} q 


become the manager-in-chief of a great concern at Barrow- 
in Furness, which is to take over the existing shipbuilding 
and engineering works. His place as a director in the Fair- 
field company has just been taken up by Mr. J. W. Shep- 
herd, who has for some years been the manager of the 
shipbuilding works at Fairfield. Mr, Shepherd was bred 
in one of the Royal Dockyards, and he was for a number 
of years manager for Messrs, Robert Napier and Sons. 


Institution of Engineers and Shipbuilders : Graduates’ 
Section.—An oars meeting of the Graduates’ Section 
of the Institution of Engineers and Shipbuilders in Scot- 
land was held last night, Mr. Angus Murray, president, in 
the chair. An interesting discussion took place on a paper 
on “Smoke,” by Mr. GeorgeC. Thomson, read at the pre- 
ceeding meeting; and it was followed by a paper on 
*‘Screw Propellers,” by Mr. Peter M. Baxter. 


East of Scotland Engineering Association.—The usual 
fortnightly meeting of this Association was held in Edin- 
burgh last night. Mr. W. Simpkins read a paper on the 
effects of earthquakes on structures, and the means of 
mitigating them. The motion of the earth particles was de- 
scribed in the light of the recent experimental work carried 
out by the aid of the seismographs of Ewing and Gray, 
and other investigators. The character of the disturbance 
was shown to be analogous to the propagation of sound 
waves in air, and some mathematical investigations of 
interest to the engineer were considered at some length. 
Notice was taken of the seismograph of the late Mr. 
Thomas Stevenson, C.E., Edinburgh, the principles which 
was used by him in the foundations of certain lighthouses 
around the Scotch coasts. An interesting discussion 
followed. 


Strike of Rivetters at Govan.—An advance of wages was 
asked a few days ago by the rivetters employed in the 
shipyard of the London and Glasgow Shipbuilding and 
Engineering Company (Limited), and on being refused 
it yesterday they have *‘ gone on strike,” 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Miners and their Wages—Advance Refused.—One of the 
most important meetings of South Yorkshire coalowners, 
held in Sheffield, for some years past, took Bary yester- 
day at the Royal Victoria Hotel, Mr. J. D. Ellis (Messrs, 
John Brown and Co., Limited) occupied the chair. The 
following resolution of the miners, forwarded by Mr. B. 
Pickard, M.P., was read: ‘* That in consequence of the 
colliery owners having advanced the price of coal in both 
South and West Yorkshire, we consider our employers 
should give usa fair share of the extra prices now being 
paid by the general public. And’as we consider that the 
coal-getter, and all persons engaged in getting coal, should 
share in the bettered condition of the coal trade, we ask 
the coalowners of Yorkshire for an advance of ten 

r cent. on our present rate of wages.” The col- 
iers also asked for the appointment of a Board of 
Conciliation. After considerable discussion, the coal- 
masters resolved as follows: ‘‘That as no advance 
in the price of coal in South Yorkshire has been made, 
except the usual winter advance in house coal which this 
year has, in fact, been only partially obtained, as no 
general increase in pain, as alleged by Mr. Pickard, has 
cecurred in Lancashire except the ordinary winter in- 
crease, which this year has been delayed three months, 
and then only partly made in one district, and as_ prices 
are now considerably lower than when the last reduction 
had of necessity to be enforced, the owners must decline 
to meet the representatives of the men to discuss a 
demand for an advance which cannot be conceded, as any 
such meeting, if held, could only give rise to false hopes 
and create misapprehensions.” As to the sliding scale, 
the masters are ready and willing to resume negotiations 
whenever the miners’ representatives are in a position to 
state that they will accept, in principle, an equitable 
sliding scale, ard will agree that such a scale shall not be 
fettered by fixing either a minimum or maximum rate of 
wages under it, 


The North Nottinghamshire Miners.—The miners who 
work the coalfields on the Nottinghamshire side of York- 
shire, are agitating for an advance of wages. On Satur- 
day a conference of delegates, representing thirteen 
collieries in North Nottinghamshire, was held at Bulwell. 
In accordance with a resolution then arrived at, the 
whole of the men employed at these collieries yesterday 





demanded an increase of 10 per cent. on the present rate 
of wages, the fixing of a working day of eight hours, and 
a Saturday’s half-holiday. The question of colliers’ re- 
muneration is likely to again lead to a gigantic strike. 


Increase in the Prices of Iron and Steel.—The prices of 
Bessemer steel have risen 5s. per ton on the week, making 
quotations for guaranteed tempers 4/, 12s. 6d. No orders 
are booked forward at these rates. Commoner qualities 
4l. 8s. 10d. net cash, and for forward deliveries 1s. per ton 
more money. Lincolnshire and Derbyshire pig irons 
used in this market have gone up 2s. 6d. to 5s. per ton. 
The demand is on the increase, and stocks of both pigiron 
and Bessemer are reported to be low. 


Trade Prospects.—Business in the iron and steel trades 
has opened earlier this year than is usually the case. 
Old orders have not been cleared off the books, and good 
ones are again coming up. Because of better realisations 
on ag ee the West Indian houses are sending in 
work. Australian advices received last week are much 
more encouraging. The Cape mail of last week has 
turned out to be very satisfactory, and there is little 
doubt as to the growing trade with the United States 
increasing further. Old engineering houses are only 
oing a medium business, but there are fewer men out 
of employment than was the case at the opening of last 
quarter. On every side amongst business men, there is 
an air uf cheerfulness, and so far as the new year is to 
—" concerned, prospects indicate an advance in 
trade. 


Brass Trade.—Those engaged in the brass trade of 
South Yorkshire are advancing their prices of nuts 
screws, and bolts. This is occasioned by the advanced 
price of copper. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES, 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday, the quarterly 
meeting of the North of England iron and allied trades 
was held at the Royal Exchange, Middlesbrough. There 
was a large attendance of business people, including re- 
presentatives from the various commercial centres. The 
usual facilities were afforded for the exhibition of articles 
of interest to the trade, but only two or three persons 
availed themselves of these arrangements. Perhaps the 
most notable exhibition was that of a model of a 
patent method of lifting and lowering lifeboats from 
steamers by Mr. Horseman, of Hartlepool. The market 
was steady, and No. 3 Cleveland pig iron was quoted 33s. 
to 33s. 9d. per ton f.o.b. Tees, according to time of 
delivery. Hematite pig iron is quoted 45s. 6d. to 46s. 
per ton for Nos, 1, 2, and 3 f.o.b. east coast ports, but 
these prices leave little or no margin to the manufacturers 
owing to the rise in Spanish ore and freights. The manu- 
factured iron trade continues firm on the basis of 5/. per 
ton for plates, and 4/, 12s, 6d. for angles less 24 per cent, at 
works. The rolling mills are well booked with orders 
considerably ahead, which is a marked improvement 
upon the condition of affairs a few months ago, when 
some of the works were doing next to nothing. 


The Make and Disposal of Pig Iron in Cleveland.—The 
Cleveland Ironmasters’ Association return for December 
shows that of 155 blast furnaces in the north of Eng- 
land, 95 were in operation. The make of Cleveland 
pig for the month was 115,571 tons, and the produc- 
tion of hematite, speigel, and basic 99,059 tons, making 
a total of 214,630 tons, which is an increase of 5478 
tons on November. Makers’ stocks had declined 2670 
tons, and makers’ stores had decreased 1427 tons, but 
there had been an increase in Messrs. Connal and 
Co.’s stores of 12,969 tons, thus leaving the net result 
an increase of 7747 tons. During the year 1887 the makers 
of pig for the whole of the Cleveland district had pro- 
duced 1,315,995 tons of pig iron, and 1,192,189 tons of 
hematite, &c., making a total of 2,508,184 tons, This is 
an increase of 111,908 tons on 1886. The make of Cleve- 
land pig has fallen off compared with 1886 by 222,843 tons, 
but the make of other kinds has increased by 324,751 tons. 
Stocks in 1887 have decreased 14,763 tons, whereas they 
had increased in the preceding year by 134,957 tons. The 
shipments of iron and steel from the port of Middles- 
brough during 1887 reached 1,356,114 tons, an increase of 
143,096 tons. There was an increase in the shipments of 
pig iron to the extent of 30,739 tons, and an increase in 
the shipments of manufactured iron and steel of 112,357 
tons, 


Engineering and Shipbuilding. — There is continued 
activity in both these industries, and the prospects look 
still brighter ; already the increased work at the yards has 
afforded additional employment in the manufactured iron 
works and steel plate mills, and when the numerous 
orders which have been recently secured for steamers are 
fairly begun the general trade will be very much improved. 
All the steelmakers are full of work and there is great 
ey for deliveries of shipbuilding material. Prices 
are firm. 


The Coal and Coke Trades.—There is no change in the 
fuel trade and prices remain firm. 








Victorian Rattways.—The Victorian Railway Com- 
missioners announce that tenders will be at once invited 
for the construction of the Whittlesea Railway. The line 
is 21 miles in length, and after branching off from the 
Clifton Hill Railway at the corner of Park and Best 
streets, will follow a direct route to the terminus at 
Whittlesea. 








LAUNCHES AND TRIAL TRIPS. a 

On Wednesday, January 4, the Ailsa Shipbuilding 
Company, Troon, launched a large steel steamer built to 
the order of Messrs. J. and A. Wyllie, of that port, for 
their trade between the Clyde and Mediterranean ports. 
This is the first steel cargo-carrying steamer and alto- 
gether the largest vessel ever built at Troon, and mea- 
sures 240 ft. by 33ft. by 17 ft. She is a vessel of 1250 tons, 
and is cute | the Lady Ailsa. Messrs. David Rowan 
and Son, Glasgow, are supplying the propelling machinery, 
which consists of a set of triple-expansion engines of 
indicated horse-power, having cylinders of 17in., 27in, 
and 44in. in diameter respectively, with steel boilers 
designed for a working pressure of 1501b. per square inch. 
Her place on the stocks is to be taken . * by a steel 
steamer of 1200 tons, commissioned by the British India 
ne rag Navigation Company for the Indian passenger 
trade. 





On Saturday, the 7th inst., a steam tug, named the 
Retriever, the largest and most powerful vessel of the 
kind afloat, was launched by Messrs. W. B. Thompson 
and Co., Limited, Dundee. She has been qoneey con- 
structed for towing purposes on the River coghly, and 
owned by the Retriever Steamship Company (Limited), 
Liverpool. She is a vessel of 750 tons gross register, 
measuring 218 ft. by 31 ft. by 15 ft. 6 in., and will be pro- 
pelled by twin screws operated by two sets of triple- 
expansion engines of a total of 400 horse-power nominal, 
the cylinders being 19 in., 33 in., and 54 in. respectively, 
with piston stroke of 33in. She is the fifth twin-screw 
steamer built in the same shipyard, and is larger than the 
India, which was built by the same firm, and subsequently 


purchased by the Government. That boat is now known 
as H.M.S. Neste, and is the most powerful tug in the 
British Navy, 


Messrs. Scott and Co., Greenock, on the 10th inst. 
launched the Lady Weld, a steel dle steamer of 
511 tons gross, built to the order of the Netherlands-India 
Steam Navigation Company, of Austin Friars, London. 
She has been specially constructed for navigating the 
narrow rivers of the Dutch settlement of Batavia, being 
double-bowed, so that she may be steered from either 
end. Her engines, which are being supplied by the 
builders, are of the triple-expansion type. 





On apn & November 17, the steamer Kwang Chi 
poseened on her trial trip from the Old Dock Wharf at 

hanghai. She has been built by Messrs. S. Farnham 
and Uo., and has the following dimensions: Length, 
192 ft. 3in. ; breadth, 27 ft. ; and a draught of 7 ft. 6 in. 
The propulsion is effected by twin screws, driven by 
triple- expansion surface- condensing engines, having 
cylinders 9 in., 15 in., and 25 in. in diameter with a stroke 
of 2Lin. Steam is supplied from a single boiler 10 ft. in 
diameter by 12 ft. long, the working pressure being 160 Ib, 
At the trip a speed of between 11 and 12 knots was ob- 
tained, the revolutions being 128 per minute, and the in- 
dicated horse-power 380. 





. ARKANSAS.—This great State abounds in sources of 
wealth. The population of the State is now 1,125,000, 
and the average area under cultivation is 6,500,000 acres, 

ainst 4,037,453 acres in 1880, un increase of 60 per cent. 

he fruit area of the State is estimated at 10,000,000 acres. 
Arkansas railroads have a development to-day of 2000 
miles, as against 700 miles in 1880. In addition to this, 
Arkansas has 3470 miles of streams open to navigation, 
and 2600 miles more which can be rendered so with a small 
expenditure. Again, both the United States and the State 
have large areas of public land yet for sale, or open to 
homesteads, comprising 8,500,000 acres. The extent of 
merchantable pr a consisting of about two-thirds hard 
wood and one-third pine, is eatimated at 200,000,000,000 ft. 
board measure. The coal area of the State is 2,500,000 
acres, The iron ore deposits, one zone north and the 
other south of the Arkansas, are estimated to have a 
superficial area of 1,500,000 acres. 





Tue Lonpon AssocraTION OF FoREMAN ENGINEERS 
AND DRAUGHTSMEN.—The annual general meeting of this 
Association was held at the Cannon-street Hotel on 
Saturday, the 7th inst., at 7.30 p.m. The President, 
Mr. Powrie, occupied the chair. The half-yearly balance- 
sheet was submitted, after which the President delivered 
the annual address. The subject was ‘‘ Past Progress and 
Present Results in some Branches of Engineering Work,” 
and was a review of the improvements of the last fifty 
years illustrated by pictures of various early and recent 
engines and machines. Mr. Powrie alluded to the pre- 
sent agitation for technical education, and said its ad- 
vocates were too impatient of results and sometimes so 
enthusiastic as to give the pupils an impression that if 
they were only educated enough they would get above 
and beyond the necessity for manual labour. It was, 
however, more necessary for the workman to attain 
facility in shaping material accurately and quickly as 
required, than to be learned in science, and the foreman, 
on the other hand, had less need for the ability to do 
work than to know when good work was done and the 
time it should be done in, but he also required a know- 
ledge of natural Jaws and applied science, and doubtless 
it would be in the future as in the past, those who com- 
bined scientific theory with sound practice, and possessed 
sufficient tact and power of observation to turn their 
knowledge to advantage would be the leaders in all indus- 
trial enterprise. The speaker was then again unani- 
mously elected President for the ensuing year. 
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PATENTS AND TRADE MARKS. 


THERE is wide-spread dissatisfaction with regard 
to our existing Patent and Trade Marks Law and 
Practice, and there is good cause for this dissatis- 
faction. Whether regarded as it affects the public 
in general, or as it affects inventors, patentees, and 
manufacturers in particular, the present state of 
affairs is alike unsatisfactory. 

If the Patents, Designs, and Trade Marks Act of 
1883 was intended as a public boon, then, beyond 
all question, it has utterly failed in its object. The 
examination system has turned out worse than a 
bad failure, whether considered as applied to appli- 
cations for patents, or to applications for registra- 
tion of trade marks. It is seriously misleading, 
often injurious in its effects, and involves an 
enormous waste of public money. The interference 
of the Board of Trade in patent and trade mark 
matters has proved disastrous, and the general 
working of the Patent Office, under that de- 
partment, has been eminently unsatisfactory, 
although we believe the Comptroller has laboured 
hard and conscientiously. As is well known, 
matters some time ago reached such a pitch that 
a Committee of Inquiry was appointed. As is 
not unusual, this Committee was mainly com- 
posed of gentlemen with handles to their names, 
some of whom, at least, might reasonably be ex- 
pected to be so much occupied in other ways as to 
have, in all probability, little spare time to devote 
to the business of such a Committee. Then it was 
understood that the evidence to be taken would be 
limited to matters of practice, and must not extend 
to points involving legislation. But when the re- 
port appeared, it contained proposals to alter the 
law in several respects. 

There is reason to believe that much important 
evidence taken by this Committee has been sup- 
pressed. We cannot too strongly condemn such a 
course. All the evidence should have been pub- 
lished. Why should the public be deceived or kept 
in ignorance of what goes on in a Government de- 
partment, the cost of maintaining which is defrayed 
out of the public purse ? 

Not only is the present state of affairs unsatis- 
factory, but there are well-known causes of dis- 
satisfaction that might be removed, and we conceive 
that the proper, just, and manly course would have 
been for the Committee to have reported accord- 
ingly. 

An important. change at the Patent Office has 
grown out of the Committee’s report. The office of 
superintendent of examiners has been abolished, 
and the public have been deprived of the valuable 
services of two of the best qualified and most ex- 
perienced officers the department possessed. When 
the most efficient are thus turned out, there ought to 
exist the strongest possible grounds, and the public 
ought to be fully and honestly informed. 

So far as at present appears, it is by no means 
clear that the change made will be profitable, 
either in a pecuniary sense or otherwise. Nor have 
any reasons been made known that would justify 
the course adopted in public opinion. If we take 
the view of leading patent agents—and we fail to 
conceive what better authority there could be on 
the subject—then it would seem that a grave mis- 
take has been made, and one that will be highly 
detrimental to the public. We have before us what 
seems like a formal protest, in the shape of a 
letter signed by a large number of patent agents, 
including all the leading practitioners. It appears 
in the columns of an influential contemporary, and 
is to the effect that the signatories for many years, 
as patent agents, have known Mr. Prosser and Mr. 
Tabrum in their official capacity, and having had 
every reason to consider them eminently suited 








for the work entrusted to them, cannot but express 





regret that it has been found necessary to deprive 
the public of their valuable services. 

If the abolition of the offices filled by Messrs. 
Prosser and Tabrum meant a first step in the 
suppression of the examination system, we should 
be content to pass it with the suggestion that pro- 
bably no better men could be found for the much 
needed work of preparing satisfactory illustrated 
abstracts of specifications. But it appears to us 
the examination will simply have been placed under’ 
some other person, with some other designation, 
and that thus, practically, the public will be made 
to suffer. It would be too absurd to suppose for 
one moment that the so-called examining staff will 
have been left without a head or directing mind of 
some kind or other. A more reasonable supposi- 
tion is that some person will have been selected to 
take the command ; and it would be interesting to 
know (assuming such an appointment to have been 
made) whether the fortunate individual is one dis- 
tinguished for his knowledge of manufactures, 
science, arts, and patent law, or the reverse. 

If we are to judge from the spirit of the times, 
as indicated by other appointments made during 
recent years, the less we look for in the shape of 
competence, the more likely shall we be to escape 
disappointment. 

To the uninitiated, our statement that the ex- 
amination system has failed (so far as regards 
— may appear not consistent with what we 

ave said respecting the capabilities of the gentle- 
men whose services have been dispensed with. 
But, without going so far as to say the system is 
one ever likely to give general satisfaction, the 
questions arise whether the results might not have 
been more favourable under different circumstances, 
and whether Mr, Prosser and his colleague have 
ever had a fair chance, or whether influences have 
been at work, and a state of things has existed, 
such as to prevent their working to the best advan- 
tage. These are points that a full disclosure of 
the evidence taken before the Committee might 
possibly clear up. 

So far we have referred more especially to the 
working of the Patent Department. The report 
of the Committee in reference to the practice 
with respect to trade marks has not yet appeared. 
Its non-appearance is affording an excuse for 
delays, uncertainty, inconvenience, injustice, and 
annoyance to an extent little dreamt of by the 
general public. The examination system, as ap- 
plied to applications for registration of trade marks, 
ought tobe forthwith abolished. The only benefits 
it confers are upon those lucky officials for whom it 
affords a raison d’étre. So far as concerns those of 
the public whom it more directly affects, it would 
be a distinct benefit to put an end to the system, 
even at the cost of pensioning the officials whose 
services would be thereby rendered needless. The 
practice has been—and, so long as the present 
system continues, is likely to be—inconsistent, 
unfair, unjust, and injurious to manufacturers and 
traders. What may be the reasons to account for 
the success of some applicants as against the failure 
of others we will not pretend to say. Nor will we 
even hint at what some people think. Suffice it to 
say that the present system has become a scandal, 
and the sooner it is abolished the better. 

The practice in regard to trade marks ought to be 
assimilated to that with respect to patents. A 
simple and cheap, but efficient, mode should be 
provided for dealing with cases of opposition ; and 
ages not opposed should be granted at the 
risk of the applicants. 





THE DUDLEY BOILER EXPLOSION. 

On Wednesday last, the 11th inst., a formal in- 
quiry by the Board of Trade was opened at the Town 
Hall, Brierley Hill to investigate the circumstances 
attending the disastrous boiler explosion which 
occurred at that place on October 11 last at the 
Leys Iron Works, belonging to Messrs. Brown and 
Freer, and particulars of which were given in our 
columns at the time (see pages 440 and 463 of 
our last volume). The fact that this is the first 
‘*formal investigation” which has been held under 
the Boiler Explosions Act since it was passed 
in 1882, coupled with the recent proposals for 
further legislation on the subject, invests the pro- 
ceedings with more than ordinary interest. The 
Act, as most of our readers will be aware, em- 
powers the Board of Trade to make an investiga- 
tion of every boiler explosion that occurs in the 





United Kingdom, whether it be attended with fatal 
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consequences or not. Prior to the passing of the 
Act the only public investigations that were made 
were those conducted by the coroner in England or 
the Procurator-Fiscal in Scotland, and these could 
only be held in the event of one or more persons 
being killed. The inquiries held under the Boiler 
Explosions Act, however, may be of two kinds, 
‘* preliminary” or ‘‘formal.” Down to the pre- 
sent, however, all the inquiries that have been 
instituted (upwards of 240 in number) have been 
‘* preliminary,” and in the words of the Act the 
Board of Trade have not hitherto thought it ‘‘ ex- 
pedient to direct a formal investigation to be 
held.” The clause referring to formal investiga- 
tions stipulates that such inquiries ‘‘shall be 
made at or near the place of the explosion by 
a Court consisting of not less than two Com- 
missioners appointed by the Board of Trade, of 
whom one at least shall be a competent and practical 
engineer specially conversant with the manufacture 
and working of steam boilers, and one a competent 
lawyer, and that the Court shall be presided over 
by one of the Commissioners, the selection being 
made by the Board of Trade.” Further, ‘‘ any such 
formal investigation shall be held in open Court in 
such manner and under such conditions as the 
Commissioners may think most effectual for ascer- 
taining the causes and circumstances of the explo- 
sion and for enabling them to make their report.” 
Tn the present case the Commissioners appointed 
to hold the inquiry are Mr. Mansel Jones, barrister, 
and Mr. Druitt Halpin, engineer, while Mr. Howard 
Smith appeared to lay the case before the court on 
behalf of the Board of Trade. 

Mr. Mansel Jones, in opening the inquiry, said 
he thought the best course to adopt would be for 
Mr. Howard Smith to lay the leading facts of the 
case before them, and then to call such witnesses as 
were necessary to establish the history of the boiler, 
and show the conditions under which the boiler 
was worked before dealing with the evidence 
relating to the cause and responsibility for the 
explosion. 

This Mr. Smith proceeded to do, but as the facts 
of the case were so fully illustrated and described 
by us at the time, it is hardly necessary to go over 
the ground again ; suffice it, therefore, to state briefly 
that the boiler was of the Rastrick type so largely 
used at iron works in the Midland district for u:ilis- 
ing the waste heat passed off from the puddling fur- 
naces. It consisted of a plain egg-ended shell set 
vertically, and having inside it a central T-shaped 
flue tube rising from the hemispherical bottom to 
about half the height, and joined to the sides of the 
cylindrical shell by the horizontal branches at the 
top. The boiler was encased in an annular brickwork 
flue, and the flames from the puddling furnaces, after 
)laying on the outside shell, passed through the short 
1orizontal branches of the T-shaped flue into the 
central descending shaft and thence by an under- 
ground brickwork flue to the chimney. The con- 
struction will be at once realised by a reference to 
the sketches that appeared on page 464 of our last 
volume. The boiler, which was about thirty years 
old, was insured for 5001, with the Midland Boiler 
Inspection and Assurance Company, and had been 
under the inspection of the company about twenty 
years. The last inspection of the company was 
made on the day preceding the explosion, and 
by a strange fate the owners received, on the 
morning after the disaster, a report to the effect 
that the boiler was safe and i1: working order. 

Mr. Smith, in referring briefly to the cause of the 
explosion, gave a short abstract of the report of Mr. 
Watson, the engineer surveyor to the Board of Tra‘e, 
who made the preliminary inquiry, this report 
practically corroborating the opinions we expressed 
at the time. It was to the effect that the vertical 
seam which first gave way was weakened by an old 
fiaw running from rivet-hole to rivet-hole. This 
had been of long standing, but its pogition was such 
that it was hidden from view, as it started from the 
inner face of the outside overlap of the rivetted 
joint. In addition to this old flaw, the plates were 
corroded and reduced in thickness from ;% in. to 
isin. The wasting of the plates by corrosion, how- 
ever, was not the primary cause of the explosion, 
and would not per se have caused the disaster pro- 
vided the iron was good. In addition to this 
corrosion he said there were some old cracks or 
seam rips which it was thought could have been 
seen on inspection, and one of the most important 
points which the Court would have to consider 
would be whether, looking at the age of the boiler 
and the defects which could have been seen, those 





who had made the inspection had exercised the 
necessary amount of care. His contention was that 
amore careful diagnosis of the boiler’s condition 
should have aroused grave suspicion in the minds 
of those responsible for its inspection, and either 
by more careful examination or the application of 
the hydraulic test, have led to the removal of the 
defective plates and thus to the discovery of the 
hidden flaw. 

The first witness called was Mr. Freer, the senior 
partner of the firm. He said he could not give the 
exact age of the boiler, but, from an examination 
of their books, he came to the conclusion that the 
boiler was about thirty years old, and thought it 
very probable that the plates of which it was made 
were manufactured by them, as it was their practice 
tosupply the material to the boilermaker. In the 
manufacture of boiler plates they used exclusively 
the best South Staffordshire iron. 

The next witness called was Samuel Laughton, 
engineman ; but as his evidence simply related to 
the method of working the boiler, and this has 
already been described, it is not necessary to repro- 
duce it. At this point the Court adjourned till the 
following morning to permit of the Commissioners 
inspecting the works and scene of the disaster. The 
rw proceedings we shall have to deal with next 
week, 





SOCIETY OF TELEGRAPH ENGINEERS 
AND ELECTRICIANS. 

Last evening the new session of this Society was 
opened with an address from the President, Mr. 
Edward Graves, who stated that his object in 
compiling his address had been to trace the nature 
of the benefits already conferred on the world by 
the use of electricity, and to gauge the extent of the 
employment it has given, by means of its operations, 
especially to the inhabitants of our own country. 

Communication between distant places was the 
first widely extended purpose to which electricity 
was practically put. Originally its operations were 
confined to points separated by land only, but since 
then channels, seas, and oceans had been success- 
fully crossed, until now, of all large bodies of water, 
the Pacific Ocean alone remained unbridged. 

Another most prominent utilisation of electricity 
is for the purpose of illumination. First, practically 
discovered by Sir Humphrey Davy, its powers in 
this direction were successively demonstrated by 
Wylde and De Meritens, Pacinotti and Gramme, 
and by many eminent scientists of later date. 
As the light of brilliance, health, and beauty, its 
claims are now universally recognised, but the 
commercial problem can not be said to have been 
solved. Telephony came into the field at a com- 
paratively recent date, but has met with wide 
acceptance. The delicacy of the instruments with 
which it is worked is, perhaps, the source of 
greatest difficulty in the way of its further develop- 
ment, their sensitiveness is manifested alike to 
intended and unwished for influences. Electro- 
metallurgy, electro-plating, electro-typing, ana the 
electrical distribution of power, are fields which 
are now being worked, and which have not yet 
received their full development. 

As a final instance of the uses of electricity, may 
be mentioned the block system adopted on our 
railroads, which without this agent could not be 
worked with the same security. Telegraphy and 
telephony have introduced a really new thing into 
the world. True, the word ‘‘telegraph” was 
applied to another instrument—the semaphore— 
but the operations of this were so limited that no 
real comparison between the instruments of Wheat- 
stone and Morse and their so-called mechanical 
predecessor can be instituted. 

In 1834, before Cook and Wheatstone first de- 
monstrated the practicability of their system, when 
the first Melbourne administration was dismissed 
by King William IV., a special messenger, 
despatched from Brighton on the morning o 
November 15, to Sir Robert Peel, then at Rome, 
could only carry to him the offer of the premiership 
in ten days’ time. At the present day, let a man 
travel throughout the world, he still holds in his 
hands, as it were, the strings communicating with 
his home. Twenty-four hours, in practice, is an 
extreme period to elapse between the despatch of 
an urgent summons and its acknowledgment by its 
recipient, even at the ends of theearth. Fifty years 
ago a criminal fleeing from justice could easily elude 

ursuit, a few hours’ start was all that was necessary. 

e could escape by sea and know that he could not 


be followed for several days, by the end of which he 
could have completely disappeared. Now let a man 
succeed in catching the fastest steamer that floats, 
he arrives at New York, Cape Town, Sydney, 
Melbourne, or Suez, only to find the police 
awaiting him to return him to answer for his mis- 
deeds. It may have been possible fifty years ago for 
a merchant who knew nothing of the changes of 
markets, save on the arrival of weekly, fortnightly, 
or monthly mails, to be content that he was spared 
the worry of concerning himself every day with 
such matters; but now the telegraph brings him 
hourly or daily news; he has at least the advan- 
tage that no catastrophe can burst on him like a 
thunderstorm when the periodical notification 
arrives. The possibility of dealing rapidly in one 
centre, and of perhaps reversing the operation in 
another, is rendered under ordinary conditions im- 
possible ; no such coup as that by which Nathan 
Rothschild gained 2,000,000/. by his energetic 
exertions to secure early intelligence of the result 
of Waterloo is now possible. To a large extent in- 
dividual chances are equalised, at any rate so far as 
they depend upon securing rapid knowledge of cur- 
rent events. It is argued that this is an evil to 
the smaller firms, that houses with a large com- 
mand of means can bear the cost of communicating 
freely by wire, and thus the possession of capital 
tells more heavily than before in the race of com- 
petition against the lesser houses ; and in this con- 
tention there is some truth. 

News in its widest sense is a very different thing 
now from what it was formerly. A newspaper of 
the earlier portion of this century contained intel- 
ligence from all quarters no doubt, but it was not 
contemporary intelligence nor at all regular in its 
appearance. From the nearer capitals of Europe 
it might perhaps be two or three days’ old only, but 
in the same journals that printed this news ap- 
peared articles from the more distant parts of the 
globe dated two, three, or even five months back. 

Since that period an entire change has appeared 
on the face of journalistic matters. If a cricket 
match takes place at Sydney, New South Wales, on 
December 10, the full score appears in the Times 
on the morning of December 12, the intervening 
day being Sunday, but ten hours being represented 
by the difference of time between the longitudes of 
Sydney and London. Again, as regards our own 
country alone a remarkable change has occurred in 
the character of the press. Fifty years ago the 
most important speeches might be delivered a 
few hundred miles from London, and they ap- 
peared in the shape of a meagre condensed 
summary the second or third day after delivery. 
Now, if Mr. Gladstone speaks in Midlothian, Lord 
Hartington at Dublin, Lord Salisbury at Liverpool, 
although it may be close on midnight before their 
oratorical efforts are completed, yet the next morn- 
ing the broadsheets of our daily press will give us 
verbatim all their audiences have listened to. 

The use of the telegraph is not at all in proportion 
to the population of the various towns. London is 
by far and away the centre of greatest telegraphic 
activity, but the fact of its being the capital, the 
seat of the Legislature and of the law courts, the 
head-quarters of the Stock Exchange, and so on, 
gives it so many special features that it can hardly 
be compared with any provincial town. 

The following figures show the number of tele- 
grams sent and the population of the three principal 
— towns for the year ending September 30, 
1887 : 

Telegraph 
Memes 
1,444,741 


Population. 


740,000 

730,000 2,268,062 

613,°82 1,660,538 
Comparing the number of messages with the 

population, Newport, with 4 messages per head, 

and West Hartlepool, with about 34 per head per 

annum, head the list, being followed by Newcastle- 


Glasgow 
Liverpool... 
Manchester ... 


f |on-Tyne with 33, Cardiff with somewhat less, and 


Liverpool with 3 per head per annum. 

With regard to the number of people employed 
in electric work the following Table gives the 
numbers of those directly employed only, and is 
probably even then somewhat too low : 

Probable Num- 
ber of Persons 
Employed 
throughout the 
World. 
180,000 


Number 
of 


Employed in Connection 


with Persons. 


British land telegraphs... 23,868 


Submarine cable com- 





panies (mainly British) 6,000 
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Telephone companies 2,500 30,000 
Electric lighting ... ... 5,000 100,000 
Cable-making and allied x 
businesses ar ead x 
42,368 


Add to these the individuals that cannot be 
classified, who must amount in the aggregate to at 
least an equal number, we arrive at a total approach- 
ing 100,000, in round numbers, of persons dependent 
for their employment on the various operations 
directly connected with electricity in these islands 
alone, besides a very large addition to the output 
of various trades, caused by its consumption of the 
materials they produce. The employment of 100,000 
persons means the support of at least 300,000 of 
the community. An unusually large proportion of 
young, or at least unmarried, people of both sexes 
minister to the calls of electrical work, and hence 
the average family is taken at three instead of the 
usual calculation of four and a half or five. 

Reverting to the proposed change in the title of 
the Society, Mr. Graves remarked that when the 
Society was first founded, Telegraph Engineers 
was a fitting name. Since then, however, men’s 
minds have been diverted into other channels, and 
though telegraph engineers are still numerically the 
most important part of the Society, they can no 
longer be said to be the special representatives of 
its character. The Institution of ‘‘ Electrical Engi- 
neers” was a title comprehensive enough to include 
all followers of the science. 





SWEDISH RAILWAYS—TECHNICALLY 
AND COMMEROIALLY. 


By C. P. SanpBERa. 


As the Swedish railway system can now celebrate 
its thirtieth anniversary the result of this develop- 
ment should be both technically and commercially 
interesting and useful. I therefore beg to sub- 
mit the following réswmé of the technical con- 
ditions, illustrated by the map, and accompanied 
by the article on the commercial results of 
working the Swedish railways, compared with those 
of other countries of Europe, by Mr. W. Koersner, 
and published in your last issue. The tardiness in 
starting railway construction in Sweden was princi- 
pally caused by fear of foreign debt, as Sweden 
possessed none before. However, the commercial 
results show that these fears were unfounded, for 
the railways have almost paid the interest of the 
money expended, so that the actual outlay has been 
but very small, while a great advantage has been 
gained both socially and to the substantial interests 
of the country. This explains the rapid progress 
which has taken place in construction, after a start 
had once been made; yet it is astonishing 
how little is now known abroad about the develop- 
ment of railways in Sweden. There are two 
causes, however, for this ignorance ; firstly, the 
situation of the country being so far from the 
centre of Europe, and secondly, the severity of its 
climate. I hope, however, to show that both these 
evils, since the introduction of railways, have be- 
come of less consequence than in olden times, 
and therefore no opportunity should be lost in 
making known to what extent Sweden possesses 
the means of railway communication. 

Asa recent proof of how little is known about 
Swedish railways it may be mentioned that in an 
admirable book published last year, called “ The 
Railway Problem,” by Mr. J. S. Jeans, and which 
attracted a good deal of attention, there were 
but few records from Norway and Denmark, and 
none from Sweden. Would it not then be a 
surprise to the author of this work, and to many 
others, to find that Sweden is full of railways, 
that their commercial results compare favourably 
with many other countries in Europe, and nowhere 
are cheaper railways made than in Sweden, as shown 
by the article translated from the Jermbanebladet. 
The cause of this cheapness is to be found in a combi- 
nation of the following circumstances: They are all 
single lines. There are no parliamentary or financial 
expenses, so that no more capital is charged than has 
really been used for construction; and land, labour, 
and material, such as iron and steel, wood and 
stone, are cheap. Thus, capital expenditure has 
been so small that even a very limited traffic can 
make it pay; and had Sweden possessed large 
deposits of coal, the motor of all home industries, 
it would have been one of the largest producing 
countries in Europe ; but, even as it is, it has 
done well in the struggle of competition with 





foreign countries, while without railways it would 
have been left far behind. 

But Swedish railways are interesting particularly 
from a technical point of view, and as that is more 
in the line of your readers and myself, I will now 
try to give a description of their construction. There 
are still many large countries requiring railways 
—particularly cheap railways—such, for instance, as 
China, Australia, Canada, and others, for which the 
Swedish lines may well serve as a pattern. Thenas 
regards climate, Sweden can boast —if this is any- 
thing to boast of—of having a very hard one, and 
the most northerly railway in the world, which even 
enters the Arctic Circle. The best way of studying 
Swedish railways would be by a visit to the country, 
and it is gratifying to note that Sweden has become a 
resort of tourists ; but as few of these are engineers, 
the following communication may be interesting to 
those who cannot afford time for a personal visit. 

The first construction of the State railways was 
intrusted to the late Baron Nils Ericson, brother to 
Captain John Ericson, and to him is due the first 
good organisation and training of the staff of Swedish 
railway engineers, to whom the article in the Jern- 
banebladet gives credit for the excellent results that 
have been obtained. The State lines construction 
went on satisfactorily with the normal gauge— 
4 ft. 8} in.—until 1870, when their extension to the 
north happened to occur at a time when the fever 
was raging for narrow gauge lines. A lively discussion 
took place between the Parliament and the engineers, 
with the result that the engineers ultimately con- 

uered, and kept their gauge for the continuation of 
the main lines constructed by the State, although 
with somewhat lighter rails and rolling stock than 
had been used for the south. Some of your readers 
may recollect this interesting fight, of which I gave 
an account with a map of the Swedish railways, as 
far as they were then advanced, and which you kindly 
published (see ENGINEERING, July 8, 1870). The 
private railway companies, if they had chosen, could 
have constructed narrow gauge lines, and a few were 
made, but not many, and some of these have since 
been widened to the full gauge of 4 ft. 83 in., which 
has thus become a standard for Swedish railways. 
Things went on, and it was at length found that the 
question which determined the cheapness in building 
arailway was the speed to be used, rather than the 
few inches in the width of the gauge. Finding that 
for many districts slow speed could be admitted, but 
that the interchange of trucks with the State railway 
system was a sine qué non, a wide field was opened 
for reducing the cost of the construction, by 
using lighter permanent way material and rolling 
stock. ‘Thus the moderately heavy construction of 
the railways marked on the map came _ into 
vogue, and large numbers of railways were 
accordingly constructed. To make this known, 
I submitted to you another railway map, with 
an article entitled ‘‘ Railways in Sweden: their 
Cost, Gauge, and Speed,” which you kindly pub- 
lished on February 21, 1873. In this article were 
tables, showing that so far as experience then 
went, the cost of the construction of railways in 
Sweden was actually proportionate, or nearly so, 
to the speed run on them, whatever the gauge 
might be. Since’ then, until now, there has been 
no record of the Swedish railways given in your 
valuable journal ; your readers may consequently 
well wonder what has become of the much talked 
of railways in Sweden. It is, therefore, with all 
the greater pleasure that we can now state that, 
so far from stopping, they have continued pro- 
gressing enormously. Cheapness has been more 
and more aimed at, bearing in mind the require- 
ments of the districts,and the conditions under which 
roads have been constructed; and, as the map 
published in your last issue will show, the light- 
ness of some private lines has gone down to even 
35 1b. rails per yard, and rolling stock to corre- 
spond, arriving at a minimum cost of about 20001. 
per mile. Even 30 lb. rails were tried for roads 
with full gauge, but were found too weak for State 
railway trucks circulation, so that 35 1b. per yard 
has been fixed as aminimum. Iron rails were then, 
fifteen years ago, about 8l. per ton, and steel rails 
about 161., so no wonder that the saving of metal 
was tempting; now iron rails are gone out of use, 
and steel rails are 4/. per ton. What a radical 
change has taken place in those fifteen years! No 
wonder now that the old calculations regarding 
economical railways are entirely upset and mislead- 
ing through the cost of materials being thus reversed. 
Then, it was saving of metal that was aimed at; now 
it is, or should be, saving of labour or cost of main- 








tenance of road and rolling stock, that tells mostly 
in making cheap railway working. This has led 
me to advance new theories, and to recommend 
heavier rails generally, even up to 100 Ib. per yard, 
or my ‘“ Goliath rail,” as it is called, in order 
to secure greater safety and economy. Sweden 
with its comparatively light traffic has no call for 
100 lb. rails; still even these heavier rails would 
be more economical and safe to use when the light 
ones are worn out, and they will no doubt come into 
use there, as in other countries, where, I am happy to 
state, rails are now generally substituted with 
25 or 30 per cent. heavier weights than those 
taken up. 

Referring to the map published in your last issue, 
you will find that I have divided the Swedish rail- 
ways into three classes, according to their cost of 
construction, weight of rails, and speed run on them. 
Naturally there are some exceptions not falling into 
exactly any of these classes, but generally they re- 
present the system now existing, which | will pro- 
ceed to describe. 

We have, then, first, Government railways:* 
these are laid out with gradients 1 in 100, 
and the road well drained and well ballasted. 
Curves, minimum, say 1000 ft. radius; good 
wooden sleepers, and these are so cheap, that in 
some districts they can be got at 1s. a piece. They 
are laid 3 ft. centres and 2 ft. at the joints, In 
some instances the sleepers are laid at 2 ft. distance 
even in the middle of the rail, as on the North Main 
Line; 641b. flange rails are laid direct on the sleepers, 
and joined with angular fishplates on both sides. 
Rolling stock: engines of 30 tons to 40 tons with car- 
riages of about 10 tons weight. Speed: average 30 
miles per hour in summer and 25 miles per hour in 
winter. All passenger carriages are heated by 
steam from the engine. The cost of construction 
is about 8000. per mile including rolling stock. 
Secondly, we have the medium heavy construc- 
tion: gradients of 1 in 70; sleepers and ballast 
proportionate to the weight of rails, which is 
50 lb. per yard; the rolling stock is lightened : 
engines 25 tons, and carriages 7 tons, with a 
speed of 20 miles an hour in the summer, and 
somewhat less in the winter. Cost of construc- 
tion about 4000/. per mile. Thirdly, light con- 
struction of railways, with rails 35 1b. per yard; 
engines 16 tons, and trucks 5 tons ; average speed 
12 miles an hour, with a maximum not exceeding 
16 miles. Cost of construction 20001. per mile. Of 
course differences in locality, such as whether the 
district be flat or hilly, will make all these classes 
vary in cost of construction, but the prices cited 
represent the fair average conditions. Several of 
these third-class lines are of narrow gauge, mostly 
3 ft., and in hilly districts no doubt they are 
cheaper than the full gauge, as sharper curves can 
be admitted. They are, however, not so numerous 
as to cripple the standard main system of the 
Swedish railways. In summing up the three 
classes, and including the lines under construction 
as well, we get about 2000 miles of each class, or a 
total of 6000 miles of railways in Sweden, a country 
much larger than Great Britain, but with no more 
people in it than in London. Average cost per 
mile for all the three classes, say 5000/. per English 
mile including rolling stock. 

We now come to the most northerly railway in the 
world—the Lulea-Ofoten line, built by an English 
company, and now completed half the way from 
Lulea, situated at the head of the Baltic, say 125 
English miles, to the Gellivara mines, which pos- 
sess an enormous deposit of magnetic iron ore, 
containing about 70 per cent. of iron. This railway 
is laid with 56-lb. steel rails, and is worked with com- 
narra é very heavy rolling stock, but at a slow 
speed. The greater part of this road lies within 
the Arctic Circle (see the map published in our last 
issue). Still there is every prospect of working 
it during the winter for transportation of ore, par- 
ticularly to the Ofoten or Norway side, as the 
Gulf Stream keeps that coast free from ice all the 
winter, whereas the Baltic ports are frozen up one- 
third of the year. The North Main Line on the 
Swedish State Railway is being continued steadily, 
and will in course of time be connected with Lulea, 
and then railway communication will extend from 
the South of Sweden to the Arctic region, at Victoria 











* There exists a technical work on the State Railways, 
published by the Royal Administration in 1872, so far as 
they had then proceeded, and a very excellent work on 
the North Main Line separately in 1880, on completion of 
the same, by Count R. Cronstedt, now Director-Genera 
of the Swedish State Railways, 
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Haven at Ofoten, on the Norway coast. How- 
ever, the fact is already established that railways 
can be worked even in the hardest climate and the 
most intense cold; indeed, experience in Sweden 
tends to show that snowdrift causes more obstacles 
in the south than in the north, an apparent 
anomaly which is explained by the fact that, at a 
very low temperature, there are never storms, but 
the air being always calm, the snow falls evenly, 
and is very light, so that it is easy to plough it 
away. In the south of Sweden, in the open 
plains, storms accumulate earthy matter with the 
snow, which drifts in cuttings so hard that the 
snow plough cannot be used, and hand shovels 
have to clear the line. As this work cannot be 
commenced until the storm has ceased, long delays 
in traffic are more frequent in the south than in 
the north of Sweden. 

Again, as to the influence of extreme cold upon 
the strength of iron and steel in the form of 
railway plant, and particularly rails, experience 
shows that it is the changes of temperature— 
whether from heat to cold or from cold to heat— 
that weaken the strength of the metal for the time 
being. It seems that if the metal is left for some 
days at a constant temperature, its strength is re- 
gained, thus explaining why the breakages generally 
take place in the autumn or in the spring.* Now 
in the south of Sweden the climate in the winter 
is very changeable, whereas it is constant in 
the north, though on some part of the North Main 
Line the temperature is as low as to freeze mer- 
cury, say —34 deg. C. or 30 deg. below zero Fahr. 
every winter. Still there are no more breakages 
of material there than in the south, where such a 
temperature is but seldom heard of. Naturally 
the cold climate generally ruling all over Sweden, 
necessitates a careful choice of the non-phosphoric, 
best, and purest iron and steel for rails, and 
the steel must be kept slightly softer than is 
considered safe for hardness in countries with milder 
climate. In other words, a slight sacrifice in wear- 
ing resistance is inevitable in order to secure safety 
for the rails in such an extremely cold climate as 
that of Sweden, and slower speed must be adopted 
in winter than in summer: the danger is partly 
owing to the direct weakening influence on the 
metal through the cold, partly also to the rigid 
ground, which, firm as a rock during six months of 
the year, offers no elasticity to the shocks of the 
rolling stock on the rails. A crystallisation of the 
molecules goes on for this reason, with a weaken- 
ing effect on the rails, particularly if phosphorus is 
largely present, say 0.10 percent. ormore. For there 
can be no doubt that then the rails get weaker in 
wear independently of the abrasion ; hence this is 
another reason for engineers not to apportion the 
weight too niggardly. There is really wanted a 
determination or limit of hardness of steel rails, as 
engineers are now often asking for too hard metal 
with a view of getting better wearing results and 
no flattened rail ends. Increased hardness, com- 
bined with safety of the rails, can only be attained 
by an increased weight of rails, and as this would 
lead to a reduced cost of maintenance of road and 
rolling stock, as the price of steel is now cheap 
enough, it can only be a question of a very short 
time before engineers will be convinced and act on 
such a principle. 

As I have been consulted on nearly all the rails 
for the Swedish railways, and have inspected and 
tested them during their manufacture, it is satisfac- 
tory to be able to state that on the whole the wearing 
results have been good both of iron and steel, and as 
far as accidents are concerned, they have had none 
from broken rails during these thirty years. This 
fact must be a great satisfaction, both to Sweden and 
to other countries labouring under difficulties of 
climate. Take, for instance, the proposed railway 
through Siberia, or in the north of Canada: the 
satisfactory results obtained in Sweden cannot 
but be encouraging. 

Thus, Sweden may well be proud of her railways, 
both from the commercial and technical point of 
view, while, at the same time, they are call eine’ 
of the attention of statistical authors and of the 
engineering profession. 

As to the Swedish railways commercially, the 
translated article already referred to shows their 
comparison with other railways in Europe so 
completely, that full information can be gained of 
their commercial success. 





4... This theory was proved b 
which I supplemented, 
Strength of Iron and Steel. London; John Murray, 1869, 


Styffe’s experiments 
translated, and published, 





The construction capital was obtained at about 
3} per cent. interest, and this is just what the 
Swedish railways pay on an average, so that Sweden 
may be said to have got railway communication for 
nothing. Taking into account the small population 
of 43 millions spread over a country 50 per cent. 
larger than Great Britain, the absence of any great 
industry for want of coal deposits, the hard climate, 
and other disadvantages, the results of railway 
working in Sweden may well be called satisfactory 
both technically and commercially. 


THE PELSALL BOILER EXPLOSION. 

THE adjourned inquest on the fatal boiler explo- 
sion that occurred at the No. 9 pit belonging to the 
Pelsall Coal and Iron Company, by which three 
men were killed and four others injured, and to 
which brief reference was made in our issue of the 
23rd ult., was concluded on Friday last, the 6th 
inst. The boiler, it will be remembered, was of the 
Cornish type, measuring about 18 ft. in length by 
5 ft. 10 in. in diameter, and the explosion arose 
from the rupture of the external shell which was 
corroded at the bottom for several feet in length 
where it rested on the left seating wall, until the 
plates were almost as thin as paper. 

At the first sitting the inquiry was postponed to 
enable Mr. E. B. Marten, the chief engineer to the 
Midland Boiler Inspection and Insurance Com- 
pany, to make an investigation and prepare a 
report. This, which was presented at the next 
sitting, entirely confirmed the views expressed in 
our first notice as to the cause of the explosion. 
The report, which was accompanied with illus- 
trative sketches as well as a model showing the 
boiler before and after the explosion, concluded as 
follows : 

“‘ The cause of the explosion was very plain to see, 
as the plates where they had rested on the left side 
wall were wasted by external corrosion until little 
if any thickness was left in some places. The 
corroded par. was about 6 ft. long and 1 ft. wide, 
the rest of the plates being little altered. The side 
flues were too small to enter, but the bottom flue 
could be traversed, and although the corrosion 
could not be seen from either flue it would have 
been detected by removal of the bricks touching the 
boiler, as the weight was supported by brackets 
rivetted to the sides of the shell, and not by the 
flue walls. The corrosion could not be seen from 
the inside of the boiler, but the thin parts would 
most likely have yielded to a moderate blow of a 
hammer if they had been fairly struck. 

‘*This explosion confirms the opinion that how- 
ever good the general appearance of a boiler, its real 
condition can only be ascertained by the examina- 
tion of every part at short intervals, and without 
sacrifice of efficiency flues could often be better 
arranged to facilitate inspection. Jn the present 
instance, if the boiler had been set on a central 
wall making two large flues, these could have been 
traversed, and the brickwork in contact with the 
plates would have been reduced to a narrow topped 
wall easily removed as the boiler was otherwise sup- 
ported.” 

Mr. John Binns, chief engineer to the Pelsall 
Coal and Iron Company, said he had been with the 
company seven years, and had chief supervision 
over all the engines, boilers, and machinery under 
the company. Any complaints by the enginemen 
or boiler attendants would receive his immediate 
attention. He had examined the boiler since the 
explosion, especially the part which was corroded, 
and he did not think it would have been possible 
for the men to have detected the defective plates, 
because the corroded part rested on the brickwork. 
The hammer test inside the boiler would not be 
reliable, unless it was a big blow. The plates where 
they rested on the brickwork, however, were more 
liable to corrosion, and therefore the men would be 
more careful in sounding that part with the hammer 
when they examined the boiler. Ferriday’s duty 
was to clean the boiler, and, if necessary, to examine 
it. He did not think, however, that Ferriday could 
have discovered the defect. It could only have 
been found out by removing the brickwork, and 
that had not been done during the last seven years. 

Alphonso Ferriday, boiler attendant, said he had 
been in the employ of the company about ten 
months, and had never found it necessary to ask his 
superior, Mr. Binns, to have the brickwork re- 
moved in order to examine the outside of the boiler. 
He had never noticed any leakage, and thought 
the boiler was a good one, except where it had 
corroded. 








At the concluding sitting of the inquest on the 
6th inst., James Ward, boilersmith, in the employ 
of the Pelsall Coal and Iron Company, said he 
remembered the boiler being laid down at the pit 
nine years ago. It was then thoroughly repaired, 
and, in his opinion, was fit for twelve years’ 
reasonable work without repairs and without a 
renewal of the brickwork, unless there was some- 
thing to excite suspicion. About two years ago he 
put two or three new rivets in the crown of the 
internal furnace tube over the firebridge. At that 
time he made a thorough examination of the 
boiler, as far as he could without the removal of 
the brickwork, and he did not think it necessary to 
do that in so short atime. He should not have 
expected to find the side of the boiler corroded in the 
manner it was in so short atime. The damp which 
must have existed to cause the corrosion would not 
be observable from the outside, and the corroded 
part could only have been lightly struck on the 
inside of the boiler, because there would only be a 
space of about 4 in. between the shell plates and 
the furnace tube for the movement of the hammer. 

In answer to Mr. Marten, witness said the boiler 
rested on the brickwork seatings, the weight was 
not taken by the wing brackets rivetted to the sides 
of the shell. Mr. Marten said, if such was the 
case, the removal of the brickwork for the purpose 
of examination would be rather more difficult than 
was stated in his report. 

Mr. Joseph H. Bullock, general manager for the 
company, said Mr. Binns took charge of all the 
engines and boilers. If repairs were needed, he 
had power to order them to be done without con- 
sulting witness, and it was Mr. Binns’ duty primarily 
to see that the engines and boilers were kept 
in good condition. Under the twenty-eighth 
special rule of the company the daily external 
examinations were delegated to Ferriday, but there 
was no rule compelling an internal examination. 
There was, however, a regulation that every engi- 
neer should examine his own boiler. From the 
books of the company he had ascertained that the 
boiler was supplied new by Messrs. Wright, of 
Goscote, about the end of 1869, so that it was about 
seventeen or eighteen years old. For ten years it 
was employed in the iron works at a maximum 
pressure of 401b. The highest pressure at the 
colliery would be about 401b., or certainly not more 
than 45 lb. 

Mr. John Hough, certificated colliery manager, 
said the attendant Ferriday was responsible for the 
external examinations of the boiler, but the internal 
inspections were made at the direction of Mr. 
Binns. By the 28th special rule Ferriday would 
be responsible. To the best of his belief he had. 
discharged his duties very thoroughly. 

In answer to several of the jurors, Mr. Marten 
said there were no signs of the explosion being in 
any way due to overheating through shortness of 
water. It was a moot point whether turning cold 
water into a hot boiler necessarily causes an explo- 
sion, Such a proceeding would certainly be trying 
to a boiler because it would suddenly lower the 
temperature of the plates. But for the corrosion 
the boiler was quite strong enough for the purposes 
for which it was used. 

This having concluded the evidence, the coroner 
summed up. He said that in consequence of the 
death of Elwell, the enginer in charge, they would 
miss important evidence, as he was one of the 
persons responsible for the working of the boiler. 
The other persons responsible were Messrs. Binns, 
Smith, and Ferriday, and it would be for the jury 
to consider how far these men had discharged their 
duties. The men who examined the boiler did not 
find out the corrosion, and it was a point for the 
jury to decide as to whether it ought to have been 
discovered on reasonable examination. The evidence 
went to show that they would not have expected the 
corrosion to have taken place in seven years, and 
would have no suspicion of it, and unless they could 
find in some manner that the defect existed they 
would not consider it necessary to remove the brick- 
work. Itwould, however, be for the jury to say 
whether the examinations were properly made, and 
whether any one was responsible in relation to 
them. If they found any of them had been guilty 
of gross carelessness or palpable negligence, it would 
amount to a verdict of manslaughter, but if they 
found that as competent and skilled men they had 
conducted their duties in a fair and reasonable way 
—and he himself did not see anything to the con- 
trary—they would only be liable to that extent and 
in that way. Men in charge of boilers, however, 
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were bound to be careful to see that all was in 
order in connection with them, and it was for the 
jury to decide whether these men had discharged 
their duties to the best of their abilities. 

After an hour’s deliberation the jury returned a 
verdict to the effect that : ‘‘The explosion was not 
caused by any deficiency of water, but by the weak- 
ness of the boiler at a certain part due to corrosion 
arising from damp. Such corrosion would not be 
easily detected by an ordinary examination of the 
boiler, and they therefore found that the deaths of 
the deceased were caused by an explosion brought 
about accidentally.” They wished, however, to add 
to their verdict a rider ‘‘ strongly recommending 
that a better system of examination, both externally 
and internally, should be made, and the boilers 
thoroughly overhauled at certain periods by a prac- 
tical man other than the engineers employed at the 
works, recent events showing that the usual mode 
of inspection is both unsatisfactory and insufficient, 
= that legislation is urgently needed to this 
effect.” 

It cannot be said that the verdict is one whit too 
strong, and it certainly expresses a widely prevalent 
feeling that the inspection of steam boilers, as it is 
often conducted by the owners, is extremely un- 
satisfactory to those whose livelihood compels them 
to work or reside in the neighbourhood. In the case 
in question the boiler appears to have been set in 
such a way that it was impossible for a man to pass 
through the brickwork flues in order to examine it, 
and the only means relied upon for ascertaining 
the condition of the plates externally was the un- 
certain and ineffective one of tapping it on the 
inside with a hammer. This at best is a very 
unreliable method of discovering defects and one 
that no competent inspector would depend upon 
exclusively, but when, as in this case, such a test 
is confided to the hands of a boiler attendant, the 
inspection becomes a farce, and a steam user has no 
right to jeopardise either the lives of his workpeople 
or the public by working a boiler unless more 
adequate precautions are taken to provide against 
disaster. 

The recommendation of the jury that the in- 
spection of the boilers should be undertaken by 
an outside independent authority, and not by a 
servant of the owner, is one with which we feel 
sure the general public will heartily agree. Years of 
painful experience have conclusively shown that such 
inspection as boilers receive at the hands of their 
attendants is utterly inadequate to preventexplosion. 
A man may be quite capable to charge a fire or scrape 
the scale off the inside of a boiler, but to expect 
that he is therefore competent to discover defects 
or qualified to form an estimate of their importance, 
if found, is as reasonable as to expect a stonemason 
to design a cathedral or a platelayer to map out a 
railway. To make a good boiler inspector requires 
more than average intelligence, coupled with years 
of special training. The facilities for independent 
inspection afforded by the various boiler inspecting 
and insurance companies are now so great and the 
benefits so obvious, that no steam user can be ex- 
cused for failing to take advantage of them. The 
receipt of an independent report by the owner 
serves in itself as a very salutary check upon the 
attendants, while the occasional visit of an intelli- 
gent inspector, possessing wide experience, is con- 
ducive to economy in many ways, and more than 
repays the annual premium required for inspec- 
tion. The advantages of independent inspection 
are indeed now so generally recognised that a great 
number of boiler owners are only too glad to avail 
themselves of the system on account of the privi- 
leges accorded and the opportunity afforded of 
relieving themselves of considerable responsibility 
and anxiety. Of one thing we are confident, and 
that is that no boiler inspecting or insurance com- 
pany, properly alive to its responsibilities, would 
have been content to regard such inspection as the 
Pelsall boiler received as adequate or satisfactory, 
and would have insisted on the brickwork being 
removed to permit of a thorough examination of 
the plates on the line of seating long before the 
expiration of seven years, While had the boiler 
been enrolled with a good inspecting company in 
the first instance, the mal-arrangement of setting, 
which prohibited inspection, would in all proba- 
bility, have been avoided, and the explosion, with 
its loss of life, prevented. - 

As this explosion occurred at a colliery it will, in 
consequence of a stupid amendment in one of the 
clauses of the Boiler Explosions Act, to which we 
have adverted on previous occasions, not be in- 





quired into by the Board of Trade, so that the facts 
will not be set forth in an official report as in the 
case of other explosions. We have, therefore, 
thought it well to give the circumstances somewhat 
in detail, in order that it may serve as a record, 
and in so doing have trespassed on our space more 
largely than we had originally intended. 








NOTES. 


AmeERIcAN InstiTUTE or ELEcTRICAL ENGINEERS. 

Ar a recent meeting of,the American Institute of 
Electrical Engineers, a paper was read by Mr. Wm. 
Stanley, Jun., in which it was attempted to prove 
that alternate current dynamos are more efficient 
than continuous current ones. He shows analyti- 
cally, in the first place, that the loss in the armature 
of each type of machine is the same, and asserts 
that in the continuous current machine a waste of 
energy takes place when a coil is short-circuited 
through the brushes. With respect to the alternate 
machines, he claims that the losses due by self- 
induction and Foucault alternate currents are purely 
imaginary, as the energy represented by them is 
restored to the circuit, and must not therefore be 
considered as waste. 


Form oF VIBRATING STRINGS. 

Herr J. Puling, of Vienna, has devised an 
ingenious method of rendering visible the form of 
a stretched string set in vibration, by having one 
of its extremities attached to one prong of a tuning- 
fork, which was kept in motion electrically, and 
gave adefinite note, the pitch of which was care- 
fully determined. The vibrating string was lighted 
up.by a vacuum tube connected with a Rumkorff 
coil, the rate of discharge through the tube being 
alterable at will, and when this is made equal to or 
some aliquot multiple of the number of vibrations 
made by the string, the latter was only illumined 
when occupying some one definite position, and, 
owing to the persistence of its image on the retina, 
appeared as if at rest. In this way the shape of 
the string, and the positions of the modes and 
vertical segments, were rendered clearly visible. 


A. Money-Maxine Locomorive. 

Mr. K W. Webb's little model of the compound 
locomotive Dreadnought, which has been the round 
of all the recent exhibitions, appeared last year at 
Manchester, and was more than usually successful 
in gathering in the pennies which act as the motive 
power to set it inaction. The total amount received 
by it was 1271. 7s. 3d., which has been distributed 
in various sums among twelve medical charities, the 
poor of Crewe, and the attendants in charge of the 
engine. Mr. Webb finds that the engine wheels 
made 183,396 revolutions during the time the 
exhibition was open, equal to travelling a distance 
of 83 miles, and consequently it earned 11. 10s. 8d. 
a mile. We would recommend this fact to the 
notice of those of our correspondents who are 
debating the question of English and American 
locomotives ; Mr. Webb’s engine certainly cost less 
than the cheapest of those running in America, 
while its earnings and working expenses are without 
parallel. 

Fire ALARMS FoR Woop BripcEs. 

The lax methods of construction in vogue on 
some of the earlier American railways in which 
the use of wooden bridges was universal, has {in 
time been followed by the most deplorable results. 
Itis true that the best equipped trunk lines are for 
the most part provided entirely with iron and a 
very few stone bridges, but the number of wooden 
bridges taking the whole country through, is vastly 
in excess of the more secure form of structures. 
There have been innumerable narrow escapes from 
danger caused by burning bridges, not to mention 
the expensive interruption of traffic resulting from 
interference with the track. Within the last year 
there have been a number of accidents from the 
burning of these bridges into which trains have 
rushed with an attendant loss of life. It has been 
suggested that they should be protected, in addition 
to the care of the patrolman, by means of the auto- 
matic fire alarms used in American cities. By 
placing thermostats upon such bridges and connect- 
ing them with the electric railroad signals, a train 
would be warned on its approach to the bridge. 
While such a device would be entirely applicable in 
case of fire by accident, yet it would not form any 
protection from fires caused by malice, if the inter- 
lopers were wise enough to interfere with the elec- 
tric wires; unless, indeed, the circuits were arranged 
in the complex manner adopted by some fire alarm 








systems in dense cities within call of the skilled 


service supplied from the central station. But 
such arrangements would be out of place on the 
railroad line far from cities and trained attendants. 


Ve tocity or Sounp 1n SMALL TUBEs. 

Newton, who was the first to attempt the deter- 
mination of the velocity of sound from purely theo- 
retical considerations, arrived at the numerical result 
that the velocity of sound at 32 deg. Fahr. should be 
279.95 metres per second. Experiments, however, 
gave a much higher value, and the discrepancy was 
not explained till Laplace pointed out that in trans- 
mitting sound, the air was heated during the com- 
pression period of the wave, and cooled during the 
rarefaction period, and that both the heating and 
the cooling tended to increase the velocity of pro- 
pagation. This explanation, which reconciles 
theory with experiment, leads to the conclusion 
that if this alteration of temperature could be pre- 
vented, we should get the number originally ob- 
tained by Newton. M. J. B. Baille has recently 
attempted to do this by measuring the velocity of 
propagation through narrow tubes, the walls of 
which, being fairly good conductors, prevented any 
great change taking place in the temperature of 
the inclosed air. The experiments gave the follow- 
ing results, which it will be noticed approximate 
pretty closely to Newton’s value : 


Diameter Velocity 
of Material. Length. reduced to 
Tube. 32 deg. Fahr. 
6 cm. Brass 299.87 metres 309.2 metres 
5 mm. 99 79 on 281. - 
4.3 ,, Glass 61.45 ,, 282.4 5, 


DEVELOPMENT OF TRADE WITH BuRMAH. 

An important step having regard to the develop- 
ment of our trade with Burmah, has recently been 
taken by the Indian Government. An armed and 
well-equipped expedition has been formed at Govern- 
ment cost to explore the upper waters of the Irra- 
waddy, in regions where no European has hitherto 
been, so as toascertain if a connection cannot be 
secured through the Shan States with the Yunnan 
frontier. The boats belong to the Government, 
who will defray the expenses and take full charge. 
The Irrawaddy Flotilla Company, whose vessels 
navigate the river and conduct the whole of the 
carrying trade of Burmah, requested the Govern- 
ment to permit Captain Rimmer, one of their 
officials, to accompany the expedition, and this has 
been granted. As is well known, a proposal has 
been mooted for some time to establish railway 
communication between the places ; but should the 
Irrawaddy be found navigable so far up, the con- 
nection may be established more cheaply by the 
river than by the formation of a railway. The 
effect of communication being so formed would be 
to make Rangoon a competitor for the trade of 
South-Western China against the Siam and Tonquin 
routes. The people of the West of Scotland are 
much interested in this question, as the Irrawaddy 
Flotilla Company is largely made up of gentlemen 
in Scotland, and, in addition, the vessels forming 
the flotilla, together with their engines, are con- 
structed at the works of Messrs. Denny, at Dum- 
barton, and shipped in pieces to Rangoon. From 
these and other reasons, the operation and results 
of the expedition will be awaited with great 
interest. 


Constant-VoLUME AIR THERMOMETER. 

At the last meeting of the Royal Society of 
Edinburgh, Mr. J. T. Bottomley, M.A., made a 
communication on ‘‘ A Practical Constant-Air Ther- 
mometer.” A thermometer of the type exhibited 
by Mr. Bottomley, which has a range of 300 deg., 
is extensively used on the Continent, and in some 
parts of the United Kingdom ; and the improve- 
ments which he had effected were intended, first, 
to increase the accuracy and adaptability of the 
instrument ; and, second, to obtain a much wider 
range. In order to attain these ends he used 
the thermometer and gauge separated from the 
manometric part of the instrument, or joined only 
by a flexible connection. Touching incidentally 
on the question of the condensation from air upon 
glass, he remarked that it was a mistake to think 
that there was any condensation of air on the glass 
which would be noticeable in an air thermometer. 
That had frequently been spoken of as an objection 
and difficulty. If there was no moisture present 
the amount of condensation on the surface of 
flint glass was almost infinitesimal ; but there was 
a great amount condensed on the surface of German 
glass, which contained a large proportion of ordinary 
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soda. Sir William Thomson, who presided, spoke 
briefly as to the value of the instrument, as the 
improvements made by Mr. Bottomley would con- 
tribute towards rendering accurate measurements 
of small fractions of a degree Centigrade up to 400 
or 500 deg. more easy than hitherto. Professor 
P. G. Tait suggested that Mr. Bottomley should 
direct his efforts to the attainment of a constant pres- 
sure air thermometer; and Mr. Bottomley replied 
that the great difficulty in the way was to find any 
kind of stopper which would not affect the pres- 
sure or sully the tube. 


ELECTRICITY AND THE Law. 

One of the new questions arising from the 
application of electricity for all the modern 
purposes in which it is now used, has been that 
of its relation to ponderable matter in the rights of 
property. There have been several instances in 
America where electricity has been diverted from 
leads of central stations by persons not subscribers, 
but abstracting it for their own use. Some time 
ago, we noted an account of the summary manner 
with which the proprietors of an incandescent light 
station in New York City treated the thieves of 
electricity, by sending for about a second over the 
line as heavy a current as the system would stand, 
thus ruining most of the apparatus of the thieves, 
and producing very mysterious electric phenomena, 
which formed the subject of a very learned paper 
read before one of the electrical societies. At 
Lowell, U.S., another man recently made connec- 
tions with the wires for a telephone station not 
only for his own benefit, but also for that of some of 
his associates, with whom he had a central 
‘*station.” The legal questions in the matter 
were of such a nature as to perplex even the very 
astute counsel of the telephone company. But 
there has recently appeared another problem in the 
matter. There is an electric light station in the 
town of St. Stevens, in the Province of New 
Brunswick, the conductors of which lead over the 
St. John’s river to Calais, U.S., and the collector 
of customs on the part of the United States, vigi- 
lantly watchful of its position in the enforcement 
of a protective tariff, immediately sent to the secre- 
tary of the Treasury of the United States to 
ascertain what would be the duty on electricity, 
and it has finally been decided by the official head 
that electricity is not dutiable, being an invisible 
and subtle agent of power, possessing no substance 
as a merchantable commodity. The question as to 
whether the bees who 

** Gathered honey all the day, 
From ev'ry opening flower,’ 
in Mexico, and then flew to their hives in Texas, 
did not commit smuggling, or, at least, were duti- 
able in themselves, was not considered a clear 
precedent in the above ruling of the Secretary of 
the Treasury. 


Tue New PHonocraPu. 

The description of Edison’s improved phono- 
graph, which was to be given to the world at the 
new year, appears in the Scientific American for 
December 31. The present machine is the same in 
principle as that with which every one is acquainted, 
the points of novelty being the use of a wax 
cylinder in place of a sheet of tinfoil, the em- 
ployment of two diaphragms, one for transmitting 
and one for receiving, and the supercession of 
hand turning by an electric motor. The wax 
cylinders are 4 in. in diameter, and vary in length 
from 1 in. to 8 in.; it is said that upon four 
cylinders of the largest size the whole of ‘‘ Nicholas 
Nickleby” could be recorded. The wax cylinder 
is mounted on a horizontal shaft, and is first 
smoothed over by a tool which is traversed along 
it by a screw, as the cylinder rotates. When this is 
accomplished the tool is removed and its place is 
taken by the transmitting diaphragm. This is of 
metal, and at its centre carries a needle, the other 
end of which bears on the cylinder. The centre of 
the needle is pivotted to an arm projecting from 
the diaphragm case, and pressed towards the dia- 
phragm by aspring. The receiving diaphragm is 
of goldbeater’s skin, having a stud at its centre on 
the side remote from the listener. The needle is 
pivotted to the diaphragm case, runs parallel to the 
diaphragm, until it passes through an eye in the 
stud, and is then bent at right angles to touch 
the wax cylinder. The words are only whispered 
by the receiving diaphragm, and are heard through 
flexible tubes, of which several may be used at once 
by different listeners. The electric motor is driven 





by two cells, and has a governor to keep its speed 
constant. It drives the shaft of the instrument, at 
one end of which is the cylinder, while the other 
bears a screw. Into this screw a half-nut engages, 
connected by a slide to a holder on which are 
mounted the two diaphragms, and the tool for 
smoothing the cylinder. A divided scale enables 
the user to set the diaphragm exactly to the line 
of marking. 





THE PATENT OFFICE. 
To THE Epiror oF ENGINEERING. 


_ Stz,—In order to prevent two or more persons obtain- 
ing patents for the same invention, Section 11 of the 
Patent Act empowers one person, and one person only, 
to refuse the seal ; that person is the Comptroller. This 
section gives the Comptroller full power to prevent 
fraudulent and ignorant applicants from obtaining that 
which they have no right to. 1f a Comptroller cannot be 
obtained to carry out this portion of the Act, then it 
should be repealed at once, and some other course should 
be provided for patentees. The proceeding should be 
cheap and effectual. The senesced who could carry 
out this provision of the Patent Act is Mr. Prosser. 
His ample experience would be invaluable in such a 
position, and would generally, I might say almost entirely, 
prevent the necessity and expense of appeals to the law 
officer. Yet, instead of this obvious course being adopted, 
the inventors and patentees are suddenly deprived of 
this gentleman’s valuable services altogether, by the 
absurd action of the Board of Trade. 

The result to patentees is that they must adopt three 
courses of action instead of one; 

1. Opposition before the Comptroller under the 11th 
section of the Act, a mere farce. 

2. Appeal to the law officer, who frankly tells you, ‘I 
am not here to stop patents being granted.” 

3. An action at law. 

And this is called ‘‘ protection” of patent property for 
which the inventor is taxed 154l. in fees ! 

I quite agree with Mr. Jackson that it is high time 
that the administration of the patent laws was removed 
from the Board of Trade to some other department where 
a higher tone of efficiency prevails. 

The inventor has as much right to the protection, for 
which he has to pay the State in hard cash, as he would 
have if he bought a house; and the State has no more 
right to sell protection for the same invention to two dif- 
ferent persons, than it has to sell a house twice over. I, 
for one, thank you very much for again opening your 
columns to the exposure of this long-standing abuse. 


Yours truly, 
January 7, 1888, A PATENT AGENT. 


To THE EpIToR OF ENGINEERING. 

Srr,—After carefully reading the letter of Mr. Jackson 
on the above subject in your issue of to-day’s date, and 
more especially that part of it in which he refers to the 
compulsory retirement (for it is nothing else) of Messrs, 
Prosser and Tabrum, I think that one important element 
in the case has escaped Mr. Jackson’s notice. 

The compulsory retirement from the discharge of im- 
portant duties of two able men, simply throws upon the 
taxpayers of this country the payment of two retiring 
pensions. I have no idea what the amount of these pen- 
sions will be, or to what amounts the individuals in ques- 
tion are entitled, but if it were capitalised on a fair 
presumption of life, the amount would, I have no doubt, far 
exceed the cost of annuities of corresponding value to 
the recipients. 

T am, Sir, yours truly, 
Fru. Inst. P. A., Assoc. M. Inst. C.E. 

January 6, 1888, 








COLLAPSING PRESSURE OF IRON TUBES. 
To THE Epitor oF ENGINEERING. 


Srr,—Verily Mr. W. J. Ellis must have been after his 
‘*new year’s dinner” when he penned the comical letter 
standing between his name and the above heading in your 
issue of January 6 inst. Doubtless your readers are 
thankful for his general handy formule for calculating 
the collapsing pressure of iron tubes? (1) ‘‘The col- 
lapsing pressure on boiler fiues in pounds per square inch, 
when the length is seven times the diameter or more is 
sixteen times the square of the thickness of the flue plates 
in sixteenths of an inch, divided by the square of the 
external diameter of the flue in feet ;” here he draws a dis- 
tinction. (2) ‘*When the length is less than seven dia- 
meters the collapsing pressure is inversely as the length.” 

Now applying his first rule to the flue of the exploded 
boiler as illustrated in Pa issue of December 30, we 
have given the length of flue 21 ft., mean diameter of flue 
at 32 in., and the thickness of plates at +4 in. 


5x5x16 

* 2.6669 fe, IO 
the collapsing pressure per square inch for a flue 32 in. in 
diameter, and seven diameters long, say 18.6662 ft., or say 
21 ft., or say 25 ft., or say 30 ft., and so on ad infinitum; 
56.27 Ib. is the constant collapsing pressure ! This is good 
news, if true, for those requiring very long furnace tubes, 
but useless news for those requiring flues of two diameters 
long. ‘‘Theabove refers to the plain lap-jointed lengths 

of flue without hoops, flanges, water pipes, or stays.” 
Now supposing the flue to be 6.75 diameters long, what 
should be the collapsing pressure according to Mr. Ellis’s 
second rule? What is it? I am afraid I would only make 





myself ridiculous if I attem to synthesise it. So I 
will, with your permission, allow Mr. Ellis the opportunity 
of making himself sublime. Of course he ignores ‘ Fair- 
bairn’s rule, for it is manifestly erroneous.” 

Mr. Ellis aware that Fairbairn’s experiments were 
the only reliable ones made since 1857-8? He was then 
plain William Fairbairn, and a renowned practical and 
scientific engineer, and proprietor of an extensive engine 
and millwright factory. He had the means at his dis- 
posal, and the tact, and the enthusiastic taste tocarry out 
most exhaustive experiments, which he did, and published 
his results to the world, and his empirical rules have been 
scrutinised and criticised by the 
Eaton Hodgkinson to that colossus o 
ture, William J. Macquorn Rankine. 

Mr. Ellis knows that it is an easy matter to formulate . 
a theoretical rule for calculating the bursting pressure of 
internally pressed tubes. Here there is no element to 
obstruct the theory. But in the case of externally pressed 
tubes there is an element of obstruction—crippling which 
upsets all attempts to formulate a theoretical rule—hence 
the empirical rule of Sir William Fairbairn. Alas! we 
have no Fairbairns now to take up the subject and experi- 
ment on thicker and greater diameter tubes than those 
operated on by Sir W. Fairbairn, and so settle the matter. 

In conclusion, it seems evident to poor me that Mr. 
Ellis misled himself, but that is no reason why he should 
mislead some of your readers. 


— men, from 
engineering litera- 


Yours truly, 
. HARTLAND. 
19, Merchant’s Quay, Cork, January 9, 1888, 





BEESLEY’S FURNACE BOILER. 
To THE EpIToR oF ENGINEERING. 

Sir,—Permit me to refer to your description of furnace, 
boiler, and connections appearing in your last issue. 

From that description it would appear that the whole 
arrangement of furnace, boiler, connections, &c., were the 
joint invention of the Messrs, W. and J. Beesley. As late 
chief engineer to the Barrow Hematite Iron and Steel 
Company, Limited, allow me to state that Iam not aware 
that Messrs. Beesley ever had anything whatever to do 
with the furnace, flues, or connections, 

I designed the furnace identically as represented in 
your illustration so far back as 1882, and as to general 
form closely followed the lines of a furnace erected some 

ears before in the Yerkshire district; the first of these 

urnaces was erected at Barrow by mein August, 1883 ; 
the results of the furnace working being successful beyond 
expectation, others were rapidly erected until over twenty 
were in operation before the end of 1885, 


N53 
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As regards the boiler in its present form, it is essentially 
Messrs. ley’s, and differs in some respects to the one 
designed and erected by me in September, 1885. 

Taking into consideration the high working tempera- 
ture, the sudden changes of temperature due to charging 
cold material, &c., I determined to make this boiler as 
plain as possible, and on no account permit the flame to 
directly impinge on the plates; and to effect this, intro- 
duced firebrick rings at each end and at the centre (see 
Siemens, Iron and Steel Inst. Proceedings, 1884) ; the end 
chamber was as shown on sketch. This boiler was made 
by Messrs. Beesley. 

The question of working boilers, either vertical or hori- 
zontal in connection with reheating furnaces, is one that 
I should much like to see discussed in your columns, par- 
ticularly with regard to economy of fuel, water, and 
labour. IT an, Sir, yours faithfully 

R. CoLienetTrs, M.LM.E. 

47, Bouverie-street, Chester. 





THE STEAM PIPE EXPLOSION ON THE 
8.8. ‘‘ ELBE.” 
To THE EDITOR OF ENGINEERING, 

Str,—In the interest of public safety all must agree 
that it is of great importance that the true cause of the 
disaster on board the Elbe should be arrived at, For this 
reason, having read the Board of Trade official report, I 
think it my duty to protest against the way Messrs. 
Samson and Woodthorpe, in said report, have ridiculed 
the opinion of Mr. Adamson given > the taking of 
evidence. 

Reducing Mr. Adamson’s opinion to a broad assertion, 
that it was the arresting, or partial arresting of water in 
motion either from change in direction of motion or other- 
wise, there is scarcely a shadow of doubt but he was 
right ; at the same time it is probable that had the pipe 
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been up to its full intended strength, the factor of safety 
would have been sufficient to enable it to withstand the 
blow, softened as it must to some extent be by the presence 
of steam during working conditions. 

Besides the alteration in lengths due to high tempera- 
tures and alteration in strength of some materials from 
same cause, water in motion is one of the enemies engi- 
neers have to facs, and the sooner they recognise it the 
better. 

I grant that ruptures from this latter cause usually take 
piace during the open or shutting of stop valves, or from 
reasons often ent a ascertained ; be this as it may, the 
assessors seem to ignore the fact that boilers do at times 
unfortunately prime suddenly, and in some cases stresses 
must arise from this cause, the amount depending on the 
means of escape and shape of the pipes ; this is apparent 
from the fact that often when the run of the pipes permits it, 
the inertia of the water in motion causes it to be projected 
from one boiler into another; the latter is a common 
phenomenon as every engineer knows, and is of itself a kind 
of safety valve. In the case of the Elbe this action, 
according to the plans I have seen, could not take place, 
owing to the shape of the T-pieces, which were carefully 
and especially designed to give an easy flow of steam in 
the direction of the engine-room ; therefore it seems pro- 
bable, as this safety passage did not exist, the water has 
been projected along the fore-and-aft pipe, and the sudden 
change in direction of motion into the long vertical length 
has caused a stress sufficiently great to result in fracture 
at a place already weak compared with what was intended. 

In my own experience I have known many ruptures 
from water in steam and other pipes; in one case 
the pressure at the time was only one-third of the 
working pressure, the pipe in this instance had often 
worked with the full pressure of steam, and had been 
tested by water todouble the same. In another case the 
rupture was in a silent blow-off pipe caused by water 
lodging in a bend ; in both these cases fracture took place 
on the opening of stop-valves which, as I have said, is the 
most common cause, I have seen two internal feed pipes 
ruptured which had been led through the steam spaces of 
boilers and then down to bottom, intermittent action of 
pumps in this case causing shocks to be set up; also ona 
deck pipe suction which was at intervals knocked into the 
shape of bladders from same cause. Besides these few 
cases I have noticed many others, one even in an exhaust 
pipe, and in all the rents were of a character similar to 
that in steam pipe of Elbe. 

With a factor of safety, such as existed from proof and 
tests in the case of Elbe, even allowing a reduction of 
strength from high temperature, one would expect to find 
an escape of steam from a defect in brazing or slight local 
defect in copper, instead of a sudden vent as would take 
place from water. A vent of this description is improbable 
from steam except in the case of a pipe weaker for its 
work for a considerable portion of its length than this one 
appears to have been, as seems to be shown by experience 
in defective laps. 

In conclusion, I may state that taking the evidence as a 
whole, including the shape of T-pieces and sudden change of 
pipe’s direction upwards, it goes to prove that the rupture 
was caused by the presence of water in motion suddenly 
arrested or retarded, and that engineers should not allow 
their judgments to be biassed by the conclusions arrived 
at in the report. 

Referring to Mr. Parker’s suggestions, I think one of 
them might be carried out in a practical way by covering 
large high-pressure steam pipes (especially where water 
stresses are probable), first with asbestos cloth, then 
lapping the pipes with small steel wire rope ; the lapping 
could be done in short lengths, and could be brought back 
again over the pipe, and ends fastened together where 
commenced ; over the wire rope some mastic non-con- 
ducting composition could be applied to complete the 
non-conductin conmet it would have a good surface to 
adhere to, and would protected by the asbestos from 
the intense heat of pipe’s skin; a satisfactory and safe 
pipe would be the result. 

NELSON Fotey. 

Societa Industriale Napoletana, Napoli, Jan. 6, 1888. 


MACHINERY FOR MAKING PAPIER MACHE 
HOLLOW WARE VESSELS. 
To THE EpiToR oF ENGINEERING. 

Srr,—Can you or any of your readers inform me where 
I can obtain apparatus for producing cups and jars, &c., 
from paper pulp? : 

Thanking you in anticipation, respectfully, 

January 11, 1888. H.F. 


THE FRICTION OF HOT AIR IN PIPES. 
To THE EpiTorR oF ENGINEERING. 

Srr,—I briefly answer to ‘‘ F. R. S.” about friction of 
hot air in pipes. To warm a building at a given tempera- 
ture it is required : 

1. To calculate its size in order to know the weight or 
volume of hot air to be admitted at a given temperature 
per hour. 

2. To take the size of blast pipe in relation to the volume 
and pressure of air required. 

3. If several rooms are to be heated with the same pipe, 
care is to be taken of the size of the outlets, the pressure 
being greater near the fan than at the end of the blast 
pipe, 
4. The arrangement shown in Figs. 3 and 4 of your 
letter is better; the cold air admitted, passing through 
the heater, acquires greater velocity due to increase of 
temperature, and you get for the same number of re- 
volutions of fan more velocity, practically more heated 
air. Excuse my barbarous English. 


Yours truly, 
Milano, January 10, 1888, 











V. GIANELLI. 





THE ROYAL AGRICULTURAL SOCIETY’S 
ENGINE TRIALS AT NEWCASTLE. 
To THE EprTor OF ENGINEERING. 

Srr,—In my letter to you last week, I stated that the 
correct method of estimating the power consumed by the 
Appold brake, was ‘to deduet the amount of the tension 
in the end of the compensating lever, from the weight on 
the brake strap, and then the moment of the difference 
of these round the axis is the measure of the power con- 
sumed.” As I see this phraseology is open to misconstruc- 
tion (although the formula (1) I gave subsequently should 
prevent this) I beg you will insert the following to make 
my meaning quite clear : 

Let R=radius of brake wheel. 

w=weight supported at radius R. 

a=tension on upper end of compensating lever. 

1=length of perpendicular from centre of brake, 
on line of a, 

n=number of revolutions of pulley. 


Then according to Messrs. Halpin and Barr’s method 
of calculation, as given by the former in his report dated 
November 22, where he deducts the power obtained by 
the force on the inner end of the compensating lever 
“‘acting through the tadius of the inner end of the 
compensating lever from the centre of the brake shaft,” 
from the power given by the weight on the brake, the 
horse-power given by the brake would be: 


Hp. = x2 wRxn—a x2rixn, 
33,000 


whereas by Mr. Schénheyder’s rule, which I believe to be 
the correct one, the horse-power would be, 


HP. = (W-a)x27R 





Your readers can easily observe the difference between 
the two formule, as the distance / of the inner end of the 
compensating lever from the centre of the brake shaft 
enters into the former, and not into the latter. The 
formule at end of my letter are full of misprints ; and I 
~~ you will correct the following: 

The tension in brake strap just above the point of 
suspension of weight should bee and not E as printed. 
K=e-—b+c-—d, instead of e—b+e—d as printed, 
also e=W +d.°. K=W--b+c or = W —(b—¢), 
but b—c=a..K=W-a . . . P 

Below, where I said equation (2) ** by transformation will 

ive X and yin terms of a,” you have printed it K and y. 
There are several brackets and signs of equality left out 
in subsequent formula, which, however, any one in- 
terested can easily see, 

Yours truly, 


Cork, January 9, 1888, W. H. SHaw. 





To THE EpiTor or ENGINEERING. 

Srr,—When Messrs. McLaren in their first letter to 
you, called attention to my communication of 1876 on this 
subject, I had no time to examine this, the existence of 
which I had entirely forgotten. 

At that time I was not acquainted with the labours of 
others in this direction, and while I was undoubtedly right 
in calling attention to a possibly great error resulting from 
the use of the Appold brake, when the lubricant used 
gave a low coefficient of friction, and also right in advising 
the measurement of the pressure on the ends of the com- 
pensating levers, still I was in error in the method I then 
gave of estimating the effect of the pressure on the brake 
load. I need hardly add that I quite concur with Messrs. 
Halpin and Barr, and most of your correspondents in the 
manner of estimating this effect. 

When writing in 1876 no objection was taken to my 
mode of treating the ag 

The letter from Mr. W. H. Shaw, published by you 
last week, has called forth the above remarks. 


Yours truly, 
London, January 11, 1888. W. ScHONHEYDER. 





To THE EDITOR or ENGINEERING. 

Sir,—As “‘that other nondescript” so courteously re- 
ferred to by Messrs. McLaren in their letter of last week, 
will you allow me a small space for reply. I will pass 
over Messrs. McLaren’s taunts at anonymous correspon- 
dents as unworthy of notice, but I may say that if the 
think such taunts form an effective reply to the facts 
have pointed out, they are very much mistaken. I have 
always been taught that abuse of your opponent does not 
indicate great strength in your case. 

The fact is, I presume, that Messrs. McLaren find my 
figures awkward to deal with, and hence they do not 
attempt to deal with them. So far, they have not been 
controverted by any one, and until they are so contro- 
verted, I am warranted in regarding Messrs. McLaren’s 
trials as corroborating the Newcastle results instead of 
disproving them. 

Since I last wrote to you a friend of mine has lent me 
a copy of The Engineer, of December 16, to which Messrs. 
McLaren referred me for an answer to the queries con- 
tained in my first letter, and I must say I am somewhat 
surprised at the information there contained. One of my 
queries, it may be remembered, referred to the alteration 
of grate area between ay women 13 ani 14, this area 
being 2 square feet on the former and 24 square feet on 
the latter date. A second query referred to the great 
difference between the average steam pressures at the two 
ends of the high-pressure cylinder on September 14, this 
difference not existing on the previous day. In their 
letter to your contemporary Messrs. McLaren explain 
the alteration referred to in the first query by saying that 
the two trials were made in different sheds, and that on the 
second day the chimney could not be carried through 
the roof, and hence there was a deficient draught necessi- 


tating a larger grate area to keep steam. This explana- 
tion is a fair one; although in comparative experiments 
I certainly think such modifications of conditions would 
have been better avoided. 

The reply to my second query however, is far from 
being so satisfactory. Messrs. cLaren say that the trial 
of September 13 was run with the brake wheel weighin 
13 cwt. keyed on the crankshaft, but that in the trial o 
September 14 the ordinary flywheel weighing 9 cwt. was 
used, the brake being driven as at Newcastle. Under 
these circumstances the governor weight, they say, moved 
in and out every revolution. They add: “ The variation 
“in the point of cut-off could have been remedied by 
“ tightening two bolts in the governor that are provided 
‘for the purpose, but on tightening these screws very 
‘* slightly the Moscrop speed line showed that the action 
‘* of the governor was more sluggish, and the speed varied 
** one or two per cwt. before the governor moved the cut- 
‘¢ off eccentric. We tried to remedy this by tightening 
** the governor-springs, thus increasing the s » but got 
‘little benefit. We got the best line with the governors 
“slack. It was now getting late in the day, and we had 
‘no further time for governor adjustment ; therefore we 
** started, with the governors slack, on our second run. 
‘© When we took our first set of diagrams, during the 
“second trial, we found that the governor weights were 
* shifting every revolution, but more at one end than the 
‘* other, hence we got the difference in cut-off and average 
“ pressure.” Surely these were singular conditions under 
which Messrs. Halpin and Barr had to conduct a “‘ careful 
“test,” the more so as Messrs. McLaren state in their 
letter of last week they brought their “engine to Leeds, 
‘* got it into perfect order, and then ran her for six weeks 
‘* almost every day on the brake, sparing neither time nor 
** expense to get the engine in perfect order.” If the 
engine was in perfect order why should any governor 
adjustments have been necessary on September 14? 

Messrs. McLaren, however, appear to regard engine 
trials from a different point of view to other people. In 
their letter of last week their allegations against the New- 
castle results are partly founded on the relative perfor- 
mances of their compound and non-compound engine, and 
they remark that with the latter they “* went on the brake 
‘* with confidence” and that it made “a goodrun.” Now 
I was not present at the Newcastle trials, but what do I 
read in the official report? In this the reporting judge, 
Mr. Pidgeon, says: ‘*‘ Mr. Henry McLaren fired the 
** engine, and exhibited a combination of sang froid and 
* skill which challenged admiration again and again, as 
‘* certain ‘ troubles’ developed themselves in the course 
*‘of the run. The engine had scarcely started when a 
‘* screaming noise, referred to the governor, declared 
‘itself. A little worried, no doubt, by the circumstance, 
** but cutwardly unmoved, Mr. McLaren did not discover, 
** until the run had lasted for nearly an hour and a half, 
** that his regulator handle was not fully open. Scarcely 
** had he rectified this when the ‘ scream’ became a ‘loud 
knock’ and the engine slowed. Stopping at 12.10 it 
‘was found that the Hartnell-Turner governor had 
** moved round on the shaft, the effect being to upset the 
** setting of the slide.” To put this right necessitated a 
stoppage of eight minutes, after which the engine com- 

leted the trial without further mishap. This is what 

essrs. McLaren call ‘‘ making a good run.” 

I will not occupy your space by quoting the judges’ de- 
scription of the trial of Messrs. McLaren’s compound 
engine, but any one —- it must have grave doubts of 
the accuracy of Messrs. McLaren’s allegation that the 
awards at Newcastle were founded entirely on the results 
obtained as to coal consumption. 

I am yours truly, 
ONE WHO HAS MADE MANY ENGINE TRIALS, 

Lincoln, January 9, 1888. 

To THE EpiTor OF ENGINEERING. : 

Srr,—Figs. 1 and 2 are diagrams of a modification of 
the Appold brake, which I think eliminates some of the 
so-called “‘ errors” of the latter. The principle is more 
clearly shown in Fig. 1. The points marked x x are 
fixed. The lengths of hanging links r r=radius of brake 


Fig.2 





strap. The lever / is always parallel to its normal position, 
and is perfectly free to move to the right or left with 
the brake strap. The tangential pull on the brake strap 
ends are equal, Fig. 2 isa simple construction of the 


same brake, 
Yours ievly 
C. H. Gatz, Stud. 1.C,E. 


To THE Epiror or ENGINEERING. 

Srr,—I have been much interested in reading the 
various letters on the subject of the R.A.S.E, brake in 
your columns. 

I am about to commence some brake tests with one of 
my engines, and the question of the best form of brake 
has naturally been raised. I want to arrange matters so 
that the results of these trials shall be above suspicion. 








I quite realise the advantages of the Appold brake if 
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the error due to the compensating lever can be eliminated. 
I can see that if Iuse such abrake and there is no error, 
T can get my results in a much simpler way than by the 
use of a brake such as Mr. Halpin’s, involving as it does 
the use of a Moscrop recorder. But, Sir, I think I ought 
to satisfy myself that there is no error from the cause in- 
dicated above, or at any rate no error exceeding, say, 
1 per cent. 

It, therefore, appears to me that I must measure the 
force at the end of the compensating lever, and if so, some 
self-acting recording arrangement appears to be necessary, 
and Iam in the same position as I was with the Halpin 
brake, with this further disadvantage, that, whereas the 
accuracy of the Halpin brake has not, so far as I am 
aware, been im hed, there appear to be three opinions, 
at least, as to the way in which the forces acting on the 
inner end of the compensating lever should be treated. 

The method which I should have adopted is the one 
which Messrs, McLaren adopted, that is to say (assum- 
ing the force to be acting horizontally), I should treat it as 
acting at a radius equal to the vertical distance of the 
inner end of the compensating lever from the centre of 
the brake wheel, Others apparently hold that this force 
should be neglected, while on Mr. Shaw’s authority Mr. 
Schinheyder’s view is that it should be measured in a 
different way. 

Of course, if there is no such force there is an end of 
the matter, and my reason for troubling you with this 
letter is to suggest that you or the R.A.S.E. should 
illustrate in detail a brake in which the error in question 
is eliminated or reduced to a minimum. I for one will 
gladly make such a brake, and I am sure that the infor- 
mation would be welcomed by other engineers also, 

One thing is quite clear from Messrs. McLaren’s tests, 
namely, that if there be an error in any particular brake 
it may be a very variable one owing to differences in lubri- 
cation. And it is equally certain that if at Newcastle 
there was a variable error from this cause it need not have 
exceeded 5 per cent. in order to affect the distribution of 
prizes. In private engine tests, such as those I am about to 
commence, one can afford possibly to neglect an error not 
exceeding 1 per cent., but in the case of public competitive 
trials for large money prizes it is surely wrong to neglect 
any known source of error, Yours truly, 

‘, P. W. WILLANs. 

Ferry Works, Thames Ditton, Surrey, January 9, 1888, 


To THE Epitor oF ENGINEERING. 

Str,—I regret to notice that, in sending off my letter to 
you last week, I must have omitted to enclose one of the 
sheets. The result is that the last paragraph of that 
letter (vide page 20 ante) must have been almost as per- 
plexing to your readers as the mathematics to which 

ir. Shaw treated them on the preceding page. Will you 
kindly reprint the concluding portion of my letter of 
January 4, with the omitted passages, as follows : 


Surely you cannot mean your readers to consider your 
calculations on page 686 as of any value whatever in con- 
nection with our tests, or with anything else. You 
assume a coefficient of friction which may be—and as 
likely as not is—wildiy wide of the truth, and which has 
no reference in any way to the journals of Messrs. 
Donkin’s engine, nor to the speed at which those journals 
ran, nor to the loads which they carried ; and, worse still, 
‘hoe assume that the friction varied proportionally to the 
oad on the bearing. Now, every one who has any know- 
ledge of the facts with regard to journal friction knows 
that these assumptions make absolute nonsense of the 
calculations which you found upon them. What can 
one say of such arguments in a scientific discussion ? 

I have taken the trouble to reply to your remarks 
because “ow have been courteous enough to let every one 
know who is responsible for them—and in this you are 
quite unique among our critics, 

Is it not strange—or at least very significant—that no 
one of your correspondents who has attempted to criticise 
our methods and contentions has had the courage to 
append his name to his letter? Iam quite ready to dis- 
cuss our results with any one who will have the courtesy 
to make his criticism openly, and should your correspon- 
dents now declare themselves, I shall gladly reply to their 
already — letters ; but I certainly do not see that 
one is called upon to spend his time in ree instruction 
in elementary mechanics to our ‘‘moonlighter ” critics, 
Had the criticisms any weight whatever in themselves one 
might be justified in replying te them, but they are 
founded upon no facts and only on arguments so absurd, 
from a scientific point of view, that T think I am justified 
in considering them quite beneath notice, so long as their 
authors set so little store upon them themselves. 


T still hold to what I said last week that the journal 
friction has nothing to do with the force acting on the 
compensating lever, and should be dealt with apart from 


it altogether. I must ask your readers to notice that one 
sentence in your note on page 20 is very misleading. 
You say, “we are spe ready to admit that if the 
testing arrangements be such that a pul: of 313 lb. is ob- 
tained on the upper ends of the compensating levers. . . 
+ » » any correction for axle friction of the brake would be 
unimportant.” This is no part, and never has been, of 
my contention. We left this element out of consideration, 
as having no bearing upon our experiment, and I repeat that 
we have founded no conclusions upon the results of our tests 
which the question of journal friction can in any way affect. 
The ripen. 7 which must guide one in all such cases is 
clearly stated in the italicised words of my letter on 
ge 20 ante. 

n your foot-note on page 20 you do not show any valid 
reason for assuming a ‘‘ coefficient of friction” of 0.0766, 
It will tly help to clear up this ew if you will ex- 
plain clearly why you assume 0.0766 and not 0.001 as 





obtained by Mr. Tower for certain cases. But why assume 
a constant coefficient of friction at all for lubricated jour- 
nals? Why not assume that the friction is independent 
of the load, which is much more nearly the case according 
to the results of the experiments made for the Institution 
of Mechanical Engineers ? (vide ENGINEERING, vol. xxxvi., 
page 451). 

Now I must refer to another very definite and very 
serious blunder into which you have fallen in your foot- 
note on page 686 (last volume). You say that ‘‘ the error 
in favour of the engine” is ‘‘ further reduced by the work 
done in the dashpot.” The amount of work done in the 
dashpot has not to be added to that calculated from the 
load on the brake ; neither is the influence of the dashpot, 
which—far from being so minute as you seem to imagine— 
may be very great, measured by the amount of work done 
init. This is a serious and (I suspect) a common fallacy. 
If you doubt my criticism, the burden of the proof must 
be with you who have made the assertion. 

I should —_ in detail to Mr. Shaw’s letter, since it is 
honoured with a signature, were it not so very evident 
that the whole of it—from the opening quotation which 
he applies to you and all your known correspondents, to 
his dose of irrelevant mathematics, founded on untenable 
hypotheses, and embellished (at least, as you give it) with 
some sixteen errors—is intended as a hoax. 

It would be of interest, however, to know whether an 
of your readers have been so fas taken in by Mr. Shaw’s 
letter as to accept his method of calculating the power 
absorbed by an Appold brake, which method would lead 
to the interesting conclusions that in our test of Septem- 
14 the true brake horse-power (neglecting axle friction) 
was 5,32, the efficiency .24, and the error from neglecting 
the force at the end of the compensating lever one of 
460 per cent. What have those of our critics who hold 
that the force on the compensating lever may safely be 
neglected to say to this contention? 

I have already shown (vide page 659 of last volume) 
that the special feature of your specification of a properly 
designed brake, is that the fixed point of the compensating 
lever is to be at the centre of the brake axle. I might as 
easily, and in a similar manner, show that Mr. Shaw’s 
- anyone is that of a brake having the fixed point on 
the circumference of the strap circle. And just as you 
were correct in saying that in the case of your brake (your 
allegiance to which has not yet been withdrawn) the force 
acting upon the compensating lever may be neglected 
without error, so, for the Shaw brake, its author is quite 
right when he says that the correct ‘‘ method is to deduct 
the amount of the tension on the compensating lever from 
the weight on the strap, &c.” But the brake used by us 
on September 14, was—fortunately or unfortunately-- 
neither yours nor a Shaw one. Yours truly, 

Leeds, Jan. 10, 1888. ARCHIBALD Barr. 

[We thought we had clearly stated in our note on page 
686 of our last volume, that we adopted the coefficient 
0.0766 simply because it was the coefficient experimentally 
determined at Newcastle for the R.A.S. brakes. We 
are sorry that we cannot quite follow, Professor Barr’s 
line of reasoning as to brake axle friction, We take it 
that the case stands thus : The opponents of the Appold 
brake contend that with it the work apparently done by 
the engine is greater than it really is, owing to the action 
of the compensating levers, and that the plus error, as we 
may call it, thus introduced is an important one. On the 
other hand, it is pointed out that the work apparently 
done by the engine is less than that really done by the 
amount of the axle friction of brake shaft, resistance of 
air, &c., these causes producing a minus error. Wesay to 

et at the ultimate error these plus and minus errors must 
set againsteach other. As for the effect of the dashpot 
we presume that Professor Barr’s remarks mean that 
if the dashpot piston rises and falls with equal velocities, 
the engine load is as much relieved during the down- 
stroke as it is increased during the up-stroke.—Ep., E, | 


To THE EpiTor oF ENGINEERING. 

Srr,—I regret to notice that Messrs. McLaren make 
the anonymous origination of my letter an excuse for 
avoiding to give replies to my queries respecting their 
engine trials at Leeds. Even at the risk of being de- 
barred of their further consideration, however, I must 
persist in my nom de plume. The fact is that I have 
attended —- engine trial of the Royal Agricultural 
Society since those at Chester in 1863 (with the exception 
of the Wolverhampton trial of 1871, when I was un- 
avoidably absent); I have known intimately every judge 
engaged in these trials; and I have a very large ac- 
quaintance with agricultural engineers, many of the 
members of leading firms being amongst my most intimate 
personal friends. Under these circumstances, the ap- 
‘so em of the present letter over my own name would 
ead me into extensive private correspondence, to say 
nothing of vivd voce discussions, for which I have neither 
time nor inclination. 

I have said enough about personal matters, however, 
and must deal with affairs of more general interest. In 
their last letter Messrs. McLaren deprecate any attempt 
to divert this discussion into side issues, and in 
this view I thoroughly agree with them. Inasmuch, 
therefore, as a certain amount of irrelevant matter 
—Professor Barr’s monkey story, for instance—has been 
introduced will you allow me to briefly summarise the 
chief points to be considered ? These have been several 
times stated in the course of this correspondence—notably 
by your Lincoln correspondent-—but there appears some 
chance of their being lost sight of. The facts, I appre- 
hend, stand thus: Messrs, McLaren send two engines for 
trial at Newcastle, they are not satisfied with the results of 
the tests there, and on getting one of the engines (the 
compound) back to Leeds they experiment with it for 
six weeks, call in Messrs. Halpin and Barr to make 
some final trials, and on the strength of these trials and the 





reports of Mr. Halpin and Professor Barr they announce 
that the Newcastle trials are ‘‘ worthless and untrust- 
worthy,” or, to quote their expression of last week, that 
they contain “‘ a ‘ whale’ of an error,” the chief one being, 
according to Messrs. McLaren, due to the defects of the 
Newcastle brakes. 

Now let us first see how the Newcastle and Leeds re- 
sults compare, and as Professor Barr derides attempts to 
allow for brake friction I will take the figures containing 
no such allowance. Here they are : 

Ratio of Brake 


to Indicated 
Horse-Power. 
1. Newcastle trial ; Appold brake ; lubri- 
cated with water ; no allowance for 
compensating levers ... da Danese 
2. Leeds trial of September 13; Halpin 
brake lubricated withoil ... wis 
3. Leeds trial of September 14 ; Appold 
brake; water lubrication ; action 
of compensating levers allowed for... 
4, Leeds trial of September 14 as above, 
but action of compensating levers : 
not allowed for in way Bye 1.349 (!) 
Again, if we take the coal consumption, we get : 

Coal per Brake 
Horse-Power 
per Hour 
2.267 


0.8645 
0.85 


0.86 


1, Newcastle trial ... ay 

2. Leeds trial, September 13 2.11 

3. " 99 14 2.14 

The improvement in coal economy shown in the later 
trials is just what might have been expected from the extra 
six weeks’ experimental running to which the engine had 
been subjected subsequent to its remova] from Newcastle. 

Now Professor Barr appears to like conundrums, so I 
will put to him the following puzzle: Given the above 
figures, find the “‘ whale” of an error in the Newcastle 
trials. I myself think he is more likely to find it at 
Leeds than at Newcastle; perhaps they did not use 
enough water for its development at the latter place. 

Seriously, however, I put it to any of your readers who 
take an interest in the subject, In what way do the above 
data support Messrs. McLaren’s contention ‘that the 
Newcastle trials were worthless and untrustworthy? If 
I have overlooked any point of importance, I shall be 
most happy to be set right; but at present I certainly 
regard results (2) and (3) as most thoroughly indorsing the 
correctness of result (1), while result No. 4 shows that 
there were at work during the Leeds trials on Septem- 
ber 14 influences which did not exist at Newcastle. 

Messrs. McLaren, however, ignore the correspondence 
of these admittedly correct results with the R.A.S. 
figures obtained at Newcastle, and argue that because 
they can make their Appold brake at Leeds perform all 
sorts of tricks, that, therefore, such tricks must have been 
performed by the R.A.S. brakes at Newcastle. Certainly 
this is a most singular argument ! 

Messrs. Mclaren’s letter last week contains another 
example of their curious methods of reasoning. Speaking 
of their non-compound engine they say that it ‘‘ worked 
with so little friction that she actually ran round smartly 
with her own steam when the pressure gauge pointer was 
at 0.” To most minds this performance would simply 
have afforded evidence that the pressure gauge was wrong, 
and being wrong the amount of its error was unknown, 
and therefore also the freedom of the engine. I presume 
the main valve of this engine cuts off at about five-eighths 
of the stroke, and surely Messrs. McLaren do not fancy 
that steam at atmospheric pressure cut off at this point 
will drive a non-condensing engine however free she 
may be! In speaking of this engine, moreover, Messrs. 
McLaren ignore the fact that in every case the compounds 
at Newcastle showed less friction than the non-compounds. 
Messrs. Davey, Paxman, and Co.’s engines were tried on 
No. 1 brake; Messrs. Foden’s on No. 2; and Messrs. 
McLaren’s on No. 3, but in all cases the ratio of brake to 
indicated horse-power was higher with the compound 
engines. 

essrs. McLaren further assert that the fact that the 
R. A. S. brakes took less power to drive than they should. 
have done, was noticed by the other competitors. This 
is an assertion which Mr. Paxman and Mr. Foden can 
scarcely afford to pass unnoticed. What have they to say 
in the matter? 3 

Of course, the fact of the judges at Newcastle allowing 
for brake axle friction, an allowance which was not made 
at Cardiff, would have quite an appreciable effect, 
amounting, as it did, to about a third of a horse-power, 
but beyond this, did the other competitors observe any- 
thing unusual in the working of the brakes, or did they 
not? Certainly the comparison of the Newcastle and 
Leeds trials given above does not warrant the conclusion 
that the Newcastle brakes unduly favoured the engines. 

I do not quite understand the last fee te of Pro- 
fessor Barr’s letter of last week, but I take it to be a 
denunciation of anonymous correspondents generally. If 
the Professor were not so very hard upon us, or if I could 
persuade him to imagine, for a moment, that this letter was 
signed, say, ‘John Smith, London”—in which case it 
would, of course, be entitled to all respect—I should like 
to ask him on what principle the frictional grip of brakes 
of the Appold or Halpin type is to be calculated, if the 
formula of Professor Rankine for strap brakes be, as he 
asserts, not applicable? I cannot help thinking that it is 
applicable, but, failing Professor Barr, perhaps Mr, 
Bodmer or Mr. Sisson will give their views. Certainly 
the brake straps of the R. A. S. brakes are as flexible as 
double leather belts. I shall, however, have Messrs. 
McLaren complaining again of the raising of side issues, 
so I close this letter, and remain, 

Yours truly, 


Manchester, January 10, 1888. Brake, 
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VERTICAL DRAWING BOARD. 
To THE EpiToR oF ENGINEERING. 

Sir,—During a visit to Mia Tg Pees autumn, I was 
much pleased to see at Herrn J. M. Vorth’s engineering 
works, Heidenheim, a new vertical arrangement of draw- 
ing board in his drawing office, of which they have about 
a dozen in use. The draughtsmen there prefer it to the 
ordinary horizontal arrangement, as they can either stand 
upright and draw, or sit on a stool with the body almost 
erect. They are preferable for health reasons to leaning 
over at an angle of nearly 90 deg. as with the horizontal 
arrangement. 

I think your readers will be interested to hear of this 
important improvement in point of comfort and health, 

T inclose a drawing to scale, and also a description. 

Yours truly, 
Bryan DONKIN, JUN. 
Southwark Park-road, Bermondsey, London, S.E., 
December 14, 1887. 


Upright Standing Drawing Board. 

The drawing board itself A is caused to rest against two 
LJ iron supports B B, which incline from the vertical, 
about 1# in. in the foot. ‘The board is capable of sliding 
up and down the bars B B, being carried by two ropes C C, 
which go over the pulleys D D, and to the other ends of 
these ropes is attached the counterbalance weight E, and 
which is sufficient to support the weight of the board, 
straight-edge F, set i pes &e. 

The straightedge F serves the same purpose as the 
ordinary T square, and is made to travel from top to 
bottom of the board perfectly parallel, by means of the 
cordsGG andHH. The weight of this straight-edge, 
&c., is taken by two cords I I, and counterbalance weights 
KK. The parallelism of the straigs sige is effected 
thus: One end of the cord G G, which is attached to the 
straight-edge at L, passes over the two pulleys M N, and 
the other end is attached to it at O. e cord is 
attached to the straight- at O, then passes over the 
two pulleys P Q, and the other end is fastened to it at L. 
Means are provided at L and O for taking up the slack in 
these two cords. 

This vertical arrangement presents certain advantages 
over the ordinary horizontal drawing board and T square, 
particularly when the work required is very large, as it 
avoids stooping or leaning over the boards, 





ENGLISH v. AMERICAN LOCOMOTIVES. 
To THE EpiTor oF ENGINEERING. 

Sir,—The very interesting discussion which has been 
running for some time in your pages does not yet appear 
to have touched the bottom of the subject, and I hope 
you will allow me to add my mite to it. e “ spread- 
eagleism” of Mr, F. C. Smith’s letters, and the claims he 
makes on behalf of the American locomotive, in regard to 
economy of fuel, are as amazing as they are amusing. 

It is noteworthy that when American engineers meet 
together to discuss this and other practical questions 
among themselves, and there are no “‘ Britishers” to be sat 
upon, the tone they adopt is very different from Mr. 
Smith’s. At the meeting of master mechanics, at 
Chicago, I think, some time back, a very serious com- 
plaint was made against the engines in their charge, of 
extravagant consumption of fuel, as compared with en- 
gines doing similar work in Europe. This, forsooth, is a 
very different tale from Mr. Smith’s, and if correct, as no 
doubt it is, all statements to the contrary must clearly be 
taken cum grano (or shall I say, cum libro salis), 

It is fair to assume that the American locomotive engi- 
neers and builders are fully as ‘‘smart” and ‘‘ cute” as 
their compatriots generally are said to be. If so, and if 
these ‘‘ smart” people have been trying for the last forty 
years or so to arrive at the best type of engine to suit 
their requirements, and if these efforts have resulted in 
the adoption of one general type, this type must about 
‘*take the cake,” so far, at least, as North America is 
concerned. 

The main thing, I take it, which concerns us as English- 
men is, whether or not there is anything in this type of 
“ee worthy of adoption here, and, if so, what. 

he main idea upon which the designs of American 
engines seem to have been based appears to me to be this 
(if I am in error here I hope some of your American 
readers will kindly correct me), to get an engine possessed 
of the greatest possible tractive power per ton of its weight 
and per dollar of its cost, and which would do the least 
possible damage toa very weak track. Hence the extensive 
use of cheap materials, the bar frame, narrow grate, truck, 
and pilot. Hence, also, the exclusive use of double truck 
tenders, and the adoption of a valve gear arranged to pass, 
probably, from 15 per cent, to 25 per cent. more steam 
through the cylinder, and the sharp blast necessary to 
produce this steam in boilers, often smaller, and rarely, if 


ever, larger than those in use here. It is true that, as 
traffic increased, and as the roads were improved, the 
engines were made larger and heavier, with more power- 
ful boilers, but the same general plan still remains in use. 

_ By way of illustration, let us compare the ruling dimen- 
sions of a standard passenger engine on a leading American 
railway with those of a standard passenger engine of the 
same date on a leading English railway : 


. Driving Heating Blast 
Cylete. Wheels. Grate. Surface. Weight. Pipe. 
in, ft. in, sq. ft. sq. ft. tons in. 
American 17x24 5 2 17.6 057 33.7 8.75 
English 17x24 6 6 17.0 1074 34.0 17.72 


Here we have two engines almost identical in size and 
weight, and differing mainly on the two points mentioned 
above—that is, so far as dimensions are concerned. 

I contend that the above figures show that American 
engines are ex npr, Cae cach to haul heavy loads at 
moderate speeds without toeconomy of fuel. Both 
the roads referred to are probably using larger and heavier 
engines than those above mentioned, but I do not possess 
the figures necessary for comparison. 

In estimating the comparative merits of engines so 
radically different in design and working as those of 
England and America, the only complete way appears to 
be to compare the following points : 

1. The original cost. 

2. The duration of life in ton-hour-miles when doing 
similar work on similar roads. 

3. The cost of doing the work in wages, fuel, and stores, 

4, The value to melt up. 

5. The damage done to track. 

6. The comfort and convenience of each engine to the 
men driving it, repairing it, and inspecting it. 

Awarding a certain number of marks under each of the 
above heads, the engine with the greatest total gains the 
day. I am, yours, &c., 

LOOKER-ON. 


To THE EpiToR oF ENGINEERING. 

Srr,—As a complement to my letters on the above sub- 
ject, published in your issues of November 11 and De- 
cember 2, would you allow me to state that of the various 
causes tending to produce the same result, no other single 
one is so powerful in ey eens the successful 
competition of American wit nglish locomotives in 
neutral markets, handicapped as the former are at pre- 
sent by higher cost of wages and materials, and ) oo 
facilities for shipment, than the prevalence of the ideas 
and opinions of such writers as ‘‘ Verax.” Of these the 
following assertion extracted from his letter in your issue 
of December 30 affords a typical illustration; ‘‘ But the 
superior economy in working and the saving in cost of 
repairs of English as compared with American locomo- 
tives—work for work done—must in the long run tell in 
favour of the former, as it has done hitherto wherever the 
two makes of locomotives have been tried side by side.” 

This is unanswerable, and would be equally so if the 
words “English” and ‘ American” where transposed 
where employed. 

Yours very obediently 

Grasse, France, January 6, 1888, J.C. M. 





SLIDE VALVE DIAGRAMS. 
To THE EDITOR OF ENGINEERING. 

Srr,—Mr. Thomas B. Mackenzie’s graphical solution 
in your issue of December 30, which gives travel and lap— 
the point of cut-off, steamway, and lead being known—is 
quite a good and acceptable one. In 1877, in Dingler’s 
Polytechnisches Journal, vol. ccxxiv., page 143, I gave a 
graphical solution of the same problem, which please 
allow me to put also before your readers, as, on account 
of its simpleness, I hope it will fully meet the wants of 
those engaged in valve designing : 


Let w=-width of steamway. 


2=distance travelled by the piston before steam is 
cut off. 


Taking in the annexed sketch, O A for the second half 














\a- 
art 
- \ 
\ 
\ \ 
1 
Aire 
A | 
~ ' 
. fae, ee. 
8564 c CO ) 


of oa stroke, O B for the position of crank at cut-off; 
to find travel and lap, draw from O as a centre with a 
radius=w=-width of steamway arccd. Ata distance=/ 
=lead, draw A, O, parallel toO A. Bisecting the angle 
inclosed by A; O, and B O, get on m n centre O, of a 
circle touching arc c d as well as B O and A, Q,, then the 
radius r of this circle gives the lap and 0. O the half 





travel of valve. Angle O. O A=angular advance, 
Finally, I take liberty of mentioning that my valve 
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diagram (see ‘“‘ Thallmayer’s Valve Diagram,” on present 
page) serves a good key for solving graphically and in 
a most simple way all problems which about the ordinary 
slide valve may occur. 

Tam, &c., 


Ungarisch-Altenburg. Victor THALLMAYER. 





THALLMAYER’S VALVE DIAGRAM. 
To THE EpITOR OF ENGINEERING, 

Sr,—The only inconvenience adherent to the Zeuner 
valve diagram is, that when lap is very small there is some 
difficulty in getting the exact points of intersection of the 
lap circles with other circles of the diagram. In case of 
a very small lap, to render points of intersec‘ion clearer, 
construction of the diagram upon a large scale is recom- 
mended. This, however, is not absolutely necessary, as 
by constructing the valve diagram as shown in Fig. 1, we 
can easily do away with the intersection points named. 

For construction of the diagram, let 


L=the steam lap, 
l=the lead, 

T=the travel of valve, 
e=the exhaust lap. 


Draw (Fig. 1) crank circle and travel circle from centre 
O, diameter A B representing to any convenient scale the 
stroke of the piston. With a radius=lap+lead (L+/J), 
draw tangential to A B circle I., having its centre O, on 
the Saateel dashes From the same centre draw circle IT. 
(steam lap circle) and circle III, (exhaust Jap circle). 

O1, drawn tangential to steam lap circle, shows posi- 
tion of crank at port opening (beginning of admission). 





O 2, tangential to underside of steam lap circle, shows posi- 
tion of crank at port closing (beginning of expansion), and 
also point of cut-off. O3, tangential to underside of 
exhaust lap circle, shows position of crank at the moment 


the exhaust port closes (beginning of compression), O 4, 
drawn tangential to overside of exhaust lap circle, shows 
position of crank at the moment the exhaust port opens. 
O O, shows position of crank, the valve being at mid- 
travel. Angle BOO, shows angular advance. The 
dotted lines show position of crank at the return stroke. 

When the amount of port opening or the arc of steam 
admission is to be placed before the eye, then (Fig. 2) 
draw a circle having O O, for diameter., At the position 
o ¢ of crank m n will be the amount o! port opening. 

As easily will be seen, the diagram just spoken of is 
simply a Zeuner diagram where lap circles have been re- 
moved from centre to periphery of travel circle. 

Finally there may be added to the above that the dia- 
gram shown (Fig. 1) in some respects answers its pur- 
—- even better than does, in its original form, the 


euner diagram. ours truly, 
Ve TeatimaTen. 





THE DUDLEY BOILER EXPLOSION. 
To tHe Eptror oF ENGINEERING, 
Sre,—As far as I am concerned, and with your kind 
rmission, I will just say a few words in answer to Mr. 
wift, and then close the correspondence, His tone is 


now quite changed from that of his first letter, but he has 
not yet met my a ents, nor answered my question, 
ré safety valve. e is now “puzzled” to know who 
am. He assumes I am “youthful and inexperienced.” 
Not so youthful, I am sorry to say; with oe to ex- 
perience, I leave that for others to decide. I can truth- 
fully say I have no common interest with the insurance 
companies, and therefore need not apologise for them. 
No doubt Mr. Swift will think me audacious when I tell 
him that neither he nor any other man of ‘16 stone” 
weight can efficiently examine a boiler so as to report on 
it. I am under 10 stone, and still I feel myself too heavy 
for my work. Let Mr. Swift say how and where the 
Rastrick boiler is dangerous, and I will undertake to show 
that the boiler can be worked with safety. Iam surprised 
that he has not invented a better type, He could not do 
better than read the reports I suggest ; and whenever he 
writes again, let him stick to his test. Trusting you may 
find space for these few lines, 
Iam, yours truly 


T. BoswE tL. 
Manchester, January 7, 1888. 








THE ARCH.* 

AN arch, at all times, is a balanced structure which, 
when correctly built, maintains itself between two, more 
or less distant, fixed points of support, or abutments, in 
such a manner that all its parts shall be in perfect 
pepo whatever the weight of the arch itself, or that 
of the superstructure placed upon it, may be, and however 
that load may be situated. 

Let us consider the simplest possible form of arch, con- 
sisting of three stones only, shown in Fig. 1 (page 49). Let 
the two abutments be, say, 6 ft. apart, and imagine that the 
three stones are roughly squared flagstones which, placed 
end to end on a floor, will cover a length of, say, 74 ft; 
it may be conceived that if two of these stones be placed 
against the abutments and the third in the middle be- 
tween them, as shown in the sketch, it might be possible 
so to place them that they would balance each other and 
remain as a rude pete aes arch, 

Now, though we may be unable to do this by hand, yet 
Nature will solve the problem for us at once in this way : 
Let us only imagine that the stones are strong magnets 
and that the three stones and the abutments are turned 
upside down, so that the three stones shall be in suspen- 
sion from the abutments, perfectly free to move at the 
joints, but held closely together by our supposed magnetic 
attraction ; then the three stones would naturally fall at 
once into their true positions, and if we could only replace 
them in these exact relative positions when again turned 
up, we should have a perfectly balanced structure. 

This principle of inversion and suspension is true of all 
balanced arch structures, whether they are of the simplest 
form, as in this case, or in any more complicated form, 
and whether they are arches of construction or inverted 
arches of suspension; both are dependent on the same 
force of gravitation combined with horizontal thrusts. 
All that is necessary is only that the structure should be 
balanced. The difference between the two forms bein 
that the arch has to be constructed in truly aleanel 
form, while the inverted arch falls of itself into its per- 
fectly balanced position. The one is equipoised by art, 
the other by Nature, 

Since the arch here considered is in perfect equilibrium, 
the counterbalancing forces applied to the angles B and 
C in opposite directions will exactly balance each other, 
as ma: be proved by means of the well-known mechanical 
law of the ‘‘ parallelogram of forces,” 

For greater clearness in our diagram we may substitute 
the straight lines between the points of support of the 
stones for the stones themselves, as has been done in 
Fig. 2. In this diagram B e and Cf are supposed to be 
vertical lines, and the other lines C e parallel to A B, eg 
to BC, BftoC D, andfhto BC. 

Now in the parallelogram g B C e we havea parallelo- 
gram of forces. If the lengths of the lines g B and B C 
represent the opposing thrusts against the point B in those 
directions, then B e must represent the vertical load on B. 
Also at the point C, B C, and Ch represent the opposing 
thrusts in those directions, and C f the vertical load on 
C; and it is evident to the eye, from the comparative 
acuteness of the angle U, that there is a greater vertical 
load on C than on B. 

Let us draw the horizontal lines Bk and hl perpen- 
dicular to C F, then it is evident that Bk= Al, but Bk 
is equal to the horizontal thrust of the arch at B, and Al 
is equal to the horizontal thrust at C ; hence the horizontal 
thrust throughout the arch is constant, a proposition 
which is true of all arches. 

Having now learnt what we have from Figs. 1 and 
2, which represent the simplest possible form of arch, 
let us proceed to learn what we can from Fig. 3. We 
may here suppose that we have an equilibrated arch 
of six rods or stones, A B, B C, C 
F G, between the abutments A and G, supporting a hori- 
zontal roadway T R; that these rods meet at the angles 
B, C, D, E, and F, of which D is the central, and is also 
the middle point in the arch; and that A T, BS, &., are 
vertical lines from the respective angles up to that road 
line: D O being the central of these lines, and its length 
termed the ‘‘ crown thickness” of the bridge. These lines 
must, of course, represent the vertical loads on each angle, 
if all the material between the soffit of the arch and the 
road line is throughout of the same specific a; 

Now it will be recollected that in the case of Fig. 2, 
in order to find all the thrusts acting upon the three 
rods, we drew the parallelograms B h and C g, and 
proved that the thrusts along A B, BO, and C D were 








* Abstract of a r read before the Engineering 
Section of the Bristol Naturalist’s Society by Mr, Charles 
Richardson, engineer to Severn Tunnel, 
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represented respectively by the lines g B, BC, and CA, 
that the saleak ads on the angles B and C were repre- 
the verticals Be and C f, and that the hori- 
zontal thrust in every case was represented by B k. 
Following the same rule of construction in the present 
case, but without drawing the entire parallelograms, 
which are not now necessary and would entirely confuse 
the fignre, let us begin at the central point D. First 
draw a vertical line zm through D, and Ci parallel to 
DE, meeting zM inI; we now have a triangle of forces 
C Di, in which, as proved in the former case, each side 
will represent the thrust in its own direction—Ci the 
thrust along D E, D C that in its own direction, and Di 
the vertical load on the angle D, which vertical load is 
also represented by O D, therefore D I is equal to DO, 
and, further, the horizontal line C 2 drawn from C to the 
line z m, will represent the horizontal thrust throughout 
the arch. To proceed now to the next angle E, Ci is 
rg | drawn parallel to D E, let us draw C k parallel 
to EF, meeting z m in k; then it follows. as before, that 
C k will represent the thrust along E F, and i k (equal to 
P E) the vertical load on E. In the same manner draw 
Cl parallel to F G and C m parallel to the dotted line 
through G, then CJ end C m will represent the thrusts 
along F G and the dotted line through G respectively, 
and k 1 and J m (equal to Q F and R G) the vertical loads 
on F and G. Treating the other side of arch similarly we 
get the complete figure shown, and the line z m = total 
weight in bridge. ie 

From what has been proved by means of this diagram, 
it may also be shown that if we wish to sketch an arch of 
the correct form to suit a given span under a given road 
line, we can, by an inversion of the process just described, 
obtain the true form of the equilibrated curve, by con- 
struction ; but as the errors will be accumulative, it is 
better to use Dr. Hutton’s formula when the arch is of 
large span. This formula is given in He. 4, 

Fig. 5 is an arch with a truly equilibrated curve, the 
ordinates of which were obtained by the above-mentioned 
formula, 

In Fig. 5 the span of the arch is 85 ft., the rise 104 ft. 
or an eighth of the span, and the crown thickness is 54 ft. 
up to the road line. The road line is horizontal. The 
thickness of the brickwork forming the arch itgelf is three 
bricks, or 27 in. ; the crown thickness of 5 ft. 6 in. is 
therefore made up of 2 ft. 3 in. of brickwork and 3 ft. 3 in. 
of superstructure or metalling, &c. Being an ‘‘equi- 
librated ” arch, the natural line of thrust passes exactly 
along the middle in thickness of the arch from one abut- 
ment to the other. Now, taking the weight of the 
material, both of the brick arch and of the superstructure, 
to be 1} cwt. or 140 lb. to the cubic foot, the load on the 
crown, which is 5 ft. 6 in. thick, makes the vertical load 
there 7 cwt. on the square foot. The thrust or bed pres- 
sure on the brickwork at the crown is 384 tons on every 
foot in width of the arch, which is the constant hori- 
zontal thrust, throughout the whole arch; while at the 
springing, on account of the greater vertical load there, it 
will be 44.9 tons, which is the horizontal thrust multiplied 
by the secant of the angle of curvature at that point. 

Again, taking the safe load upon the brickwork to be 
5 cwt. on the square inch or 36 tons on the square foot, 
the necessary thickness of the arch would be 123 in. at 
the crown and 15 in. at the springing; we may therefore 
take 15 in. as the necessary thickness of the arch through- 
out, leaving a thickness of 12 in. as a margin of safety 
against any moving or additional load that may be placed 
upon it. 

If a different form of curve in the arch had been 
adopted, that of a circular arc for example, the thickness 
of the arch brickwork must contain within it the needful 
15 in. of thickness all round in the true line of equilibrated 
thrust ; for Nature will follow no other, form the arch 
how you will. Now the circular arc leaves the true line 
of thrust 6 in. at the haunches on each side, therefore to 
make the circular arch equally strong it must be made 
6 in. thicker all round. This would, therefore, require 
ont a quarter more brickwork, and then the arch 
would not be nearly as elegant as the natural curve. 

That the curve of this arch is truly equilibrated may be 
shown in a simple and practical manner by suspensiun; as 
has been before described. 

We have here a brass chain of the length of the curve, 
as shown on the model drawing. Each link of the chain 
represents 94 in. of the arch, and from each link is sus- 

nded a steel rod of a length representing exactly the 
oad upon that particular part of the arch; the model 
being taken to represent 1 ft. in breadth for the con- 
venience of calculation. The model is not perfect, but it 
is near enough to the truth to fairly represent the various 

ints alluded to. Let us now invert the drawing, and 

y means of these hooks hang on the chain, so as to bring 
the chain ends to the point of springing. It will be at 
once perceived that the chain, as it adapts itself to the 
true theoretical line of equilibration, precisely represents 
so the curve of the arch as drawn, and the ends of the 
suspended rods show the road line. 

This is a practical proof of the accuracy of the curve 
calculated from the formula, and of its coincidence with 
the true line of thrust. But this model will tell us more 
than this and more than we can find out from our formula. 
For instance, though we may now be prepared to grant 
that the arch may at present be in true equilibrium as it 
stands, we may still wish to know how it would be 
affected by a very heavy load passing over the bridge 
from end toend. This the model will at once tell us in 
an equally simple and practical manner. Let us take, 
for example, the heaviest locomotive engine, say of 50 tons 
weight, on a wheel base of 16 ft., passing over the bridge; 
what effect will such a load have in deflecting the curve 
of equilibration ? 

First, we must recollect that this wheel-base of 16 ft. 
by 5 ft. on a permanent way would be spread, by the 
cohesion and friction of the structure, at an angle of at 
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least 1 : 1, and that therefore the load would take a bear- 
ing on the arch below of 27 ft. long by 16 ft. wide; that 
is to say, that on 16 ft. in breadth of the arch a new load 
of 50 tons would be placed, extending 27 ft. in length. 
This would add 624 cwt. to the load on each foot in 
breadth of the 16 ft. Now, as we suppose the model to 
represent 1 ft. in breadth of the arch, then the imposition 
of this 50-ton engine will add a load of 624 cwt. to 27 ft. 
run of this model ; and as the rods are 9} in. apart, it will 
come on 34 rods with a load of 1.84 cwt. on each rod 
We have here 34 small brass weights which represent 
1.84 cwt. on the scale of the model, and if we stick these 
weights on 34 successive rods in any part of the we 
shall see precisely the effect, on the equilibrated curve, 
of the 50-ton engine standing on that part of the arch. 
Or, if we start from one end and stick the weights on the 
first 34 rods, and afterwards move them forward one by 
one, we shall see the effect of the 50-ton engine as it 

asses over the whole length of the bridge. e shall 
find that its greatest effect is when it gets near the centre, 
when it depresses the line of thrust 23in. But as this 
arch has a safety margin all along of at least 12 in., our 
50-ton engine, or one of 100 tons for that matter, would 
have no practical effect. This is very conceivable when 
it is known that the weight of the arch and its super- 
structure amounts to 8350 tons. 

In discussing the comparative strength of a brick arch, 
it must be premised that the arch is supposed to be built 
with a perfect vertical bond, and not in rings, as is too com- 
monly and unscientifically practised. 


actual practice I have never found that special bricks are 
needed in an arch which has a curvature of 30 ft. or more 
in radius. 

Before leaving the subject of brick arches it will be as 
well to say a few words as to arches built in rings of 
brickwork. This system, which has been so common in 
this country (though not now used abroad), has been 
adopted no doubt in order to make use of nothing but 
common bricks. In a ring-built arch each ring is a 


. | separate 44-in. arch, and the entire arch is made up of so 


many distinct 44-in. arches built ove over the other. 
This is practically proved the moment there is any settle- 
ment in the arc or its abutments; the rings part com- 
pany immediately, and nothing but friction keeps the 
arch up—the real arch principle is gone. Then, again, 
when the curve of the arch varies at all from the equi- 
librated curve explained above, if the natural line of 
thrust passes from one ring into the next, the arch would 
fall at once if friction did not prevent it. In arches of 
small span it does not so much matter, but in arches of 
large span it is fatal. Arches of wide span cannot be 
built with safety in rings ; for.example, referring to the 
model, the natural line of thrust must then pass round 
through each single 44-in. arch; but if that arch were 
built in the form of a circular arc, the line of thrust 
would, as has been stated, leave the ring courses for a 
distance of 6 in., and the line of thrust would pass from 
one 44-in, arch into its neighbour ; and under the great 
thrust due to a wide span, the rings would slide upon one 





another, the haunches would rise, and the crown would 
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The vertical bond in a brick arch I have usually formed 
in the following manner: Referring, for example, to a 
tunnel arch of 13 ft, radius and 24 bricks in thickness, as 
shown in Fig. 6, two special or radial bricks are re- 
quired, marked S 1 and S 2 on the sketch, in combination 
with ordinary bricks, which we will take to be 9 in. long, 
to broad, and 3 in. thick, with 4 in. joints of mortar. 
The size of S 1 would be 9 in. long, 6 in. broad, and 
tapering in thickness from 2 in. at the lower end to 2 in. 
at the top; that of S 2 being 9 in. long, 5 in. broad, and 
pr iin 1 in thickness from 24 in. to3 in. at top. These 
special bricks would be of the same cubical contents as 
the ordinary bricks, and could be made in large quantities 
for 4s. a thousand extra. 

Referring once more to the sketch, it may be observed 
how the bricks are laid forming a full half-brick vertical 
bond, the mixture of common and special bricks shown in 
two courses of the sketch making together one block of 
the brickwork exactly fitting the curvature of the arch, 
six common bricks being used to every four specials ; and 
as a thousand bricks will make three yards of brick- 
work, the additional cost would only be 6d. a yard over 
the whole arch. The fact of the special bricks being 
made of a different breadth from the ordinary bricks is 
useful in order to break the horizontal joints, and it 
besides enables the men readily to distinguish them ; they 
call them the 5-in. and 6-in. bricks, and cannot make any 
mistake in using them. But in flat arches, like that 
shown in the model, special bricks are not wanted in 
order to form the vertical bond, for the tapering of each 
course can then be formed in the cement. In the model 
bridge, for example, the tapering on the whole thickness 
of the arch, 27 in., amounts to no more than } in., which 


may be managed by making the joint ;4 in. closer on the 








centring and the same amount wider at the back. In 





droop until the arch fell. Even if built upon the true 
equilibrated curve its stability would be very precarious, 
so slight a margin being left for any little settlement or 
other accidental defect. 

The almost universal adoption of the ring system of 
building arches, together with the use of unscientific 
curvature in the form of the arch, with the consequent 
settlement or failure of many of them, may probabl 
account for the timidity of engineers in adopting bric 
arches of wide span. 

A semicircular arch under a horizontal roadway is 
always wrong; the natural line of thrust must always 
pass out of the arch into the backing, and if the arch 
stands, it is by friction only and by the good quality of 
- backing which has to sustain the heaviest part of the 
thrust, 


NOTES FROM THE SOUTH-WEST. 
Newport.—There has been a good demand for coal at 
firm prices. The demand for iron ore has improved. An 
active business has been ing in steel, especially 
in bars. Heavy section rails have made 41. 2s, 6d. to 
41. 5s., and light section rails 41, 17s, 6d. to 5. 7s, 6d. per 
ton. 





The Treforest Works.—These works, originally esta- 
blished early in the century by the Crawshays, have 
been re-started. They have been quite idle since 1874. 
The rail works are being adapted for the manufacture of 
steel by anew company. The steel works are between the 
Taff Vale Railway and the Tay, while the iron works 
are on the side of the hill opposite. The new company is 
about to drive a tunnel from the steel works which, pass- 
ing beneath the railway, will enter the park a little dis- 
tance below the iron works, furnaces, &c. At the end of 





the tunnel a shaft is to be sunk, through which all the 
materials from the furnaces and so forth will be lowered, 
and then passed along the tunnel into the steel works, 
Operations on a large scale will be commenced forthwith, 
A large number of coke ovens have been re-lit, and these 
are — with No. 3 coal from the company’s colliery 
in the Clydach Vale, Rhondda Valley. On Monday Sir 
W. T. Lewis, E. P. Martin (Dowlais), Mr. B. Lewis, 
Mr. H. Lewis, and others, were present when two of the 
blast furnaces were re-lit. 

The Great Western and the Ba Dock.—On Friday 
Mr. Lambert, general manager ; Mr. Nelson, solicitor ; 
Mr. Roberts, district engineer; Mr. T. I. Allen, divi- 
sional superintendent ; and Mr, 6. Boucher, district goods 
manager (all of the Great Western Railway Company), 
visited the Barry Dock and Railway. They were accom- 
a Mr. J. Robinson, resident engineer, and Mr. 

. H. Walker, contractor’s agent. After inspecting the 
dock works, they proceeded in a saloon carriage to St, 
Fagan’s. 

Cranes at Roath Dock.—Two large boilers, weighing 
respectively 16 tons 17 cwt., and 16 tons 13 cwt., were 
unshipped from the steamship Free Lance and placed on 
trucks in an hour on Thursday by one crane. : 


Briton Ferry.—Operations were commenced on Wed- 
nesday upon the site selected for the Villiers Tin-Plate 
Works at Briton Ferry, workmen being employed in 
putting a railway siding in order for the purpose of con- 
veying materials. 

Dock Accommodation at Milford.—It is stated that 
arrangements have been concluded between the Milford 
Haven Estate Company and some influential capitalists 
for acquiring that portion of Milford Haven known as 
Castle Pill and other lands, for the purpose of construct- 
ing another large dock for the use of a special line of 
express passenger and mail steamers between Wales and 
New York. The expenditure on the dock will, it is added, 
exceed 300,000/. 

Coal at Gorseinon. —The representatives of the late Mr. 
G. Glasbrook commenced sinking pits at Gorseinon in 
1886 with the view of meeting with what is known locally 
as the Five-Foot seam. They have been rewarded for 
pen enterprise by striking the seam at a depth of 205 
yards, 


Steel Rail Contracts.—The Dowlais Company has ob- 
tained an order for 20,000 tons of steel rails for the Argen- 
tine Republic at 4/. per ton, free on board in Wales. 
Another contract has been secured for 2500 tons of steel 
rails for the Norwegian State Railways. These latter 
rails are to be supplied at 4/. 6s, 6d. per ton delivered at 
Christiania. 

Cardiff.—There has been a good demand for steam coal 
both for immediate and forward ne Household 
coal has also been in improved request. The inquiry for 
iron ore has been fairly active. Considerable activity has 
prevailed at the local iron and steel works, and the ex- 
ports during the week have been above the average. 


Cotton Mills at Cardiff.—Some Lancashire gentlemen 
are stated to have been negotiating for land, the property 
of Lord Tredegar, beyond the East Moors, with a view to 
the erection of eleven cotton mills. The cost of erecting 
these mills is estimated at between 500,000/. and 600,000/., 
and it is expected that they will afford employment to 
between 2000 and 3000 persons. The moist atmosphere 
of Cardiff is expected to be found highly suitable for the 
manufacture of cotton yarn. 


The Dowlais Works.—-The existing works of the Dowlais 
Company, at Dowlais, will be continued for the present, 
but it is expected that they will decline in importance 
as the new works about to be erected at Cardiff are 
develo To put the matter in other words, the 
Dowlais Company proposes to wear out its existing plant 
and machinery at Dowlais without renewing it, adding 
proportionately to its new works in the meanwhile. In 
consequence of the operations contemplated at Cardiff, 
the Cardiff Workmen’s aes Company has leased a 
large plot of land on the East Moors, on which it purposes 
to commence the erection of 600 cottages. The Dowlais 
Company is proceeding with the foundations of a Clark 
furnace, which it proposes to erect at its new works, on 
the East Moors, Cardiff. The ground is fourd to be very 
favourable, and when a depth of 20 ft. has been reached, 
the foundations of the furnace will be laid. 





PREFERENTIAL RAILWAY RATES ON FOREIGN PRODUCE. — 
The ordinary monthly meeting of the council of the Rail- 
way and Canal Traders’ Association was held on the 4th 
inst., at the offices of that body, Eastcheap-buildings, 
Eastcheap, Mr. James Duncan in the chair. Among those 

resent were'the Hon. F. Strutt, Mr. W. E. M. Tomlinson, 
iP. Mr. B. Buss, Mr. H. Sharpley, Mr. R. J. Sankey, 
Mr. W. W. Blackstone, Mr. D. M‘Naughton, Mr. H, J. 
Fischel, and Mr. Edwin Clements, secretary. Several new 
members were elected, and the secretary reported that 
the average number of complaints as to excessive and un- 
fair railway rates had been exceeded during the previous 
month. The subjects for consideration included the future 
of canals, the Birmingham and Humber Navigation Bill 
railway rates on fish, the forthcoming Railway Bill, an 
foreign preference. With regard to the latter subject the 
following resolution was unanimously adopted: ‘‘ That 
in view of the provisions contained in the Government 
Railway Bills of 1886 and 1887 with respect to pre- 
ferential railway rates in favour of foreign produce, it is 
urgent that a test case involving this point be fought, and 
that steps be at once taken to raise a special fund for the 
of insuring the initiation of proceedings prior to 
the introduction of the promised Railway Bill in the next 





session, and their due prosecution subsequently.” 
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STEEL PERMANENT WAY. 

M, F. Costyn, of Seraing, Belgium, has devised a 
form of steel permanent way, which we illustrate below, 
including both a sleeper and a means of attachment for 
Vignolles rails. This system has met with marked 
success on the railways of Belgium, Holland, France, 
and Germany, and has won the favourable opinions of 
railway engineers in all these countries. The method 
of fixing makes the rail very secure, and permits of it 
being easily laid and removed ; the wear is very slight 
and the strain on the sleeper only small. The packing 
of the sleepers is effected easily and rapidly, and in a 
few days they seat themselves most firmly (Fig. 4). 
The chair may be used in connection with most types 
of metallic sleepers, and in Holland it has been applied 
to sleepers already thrown aside on accouut of the pre- 
vious means of attachment having been worn away. 

Fig .!. 
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Referring to the engravings, it will be seen that the 
wooden key is retained, and that the elasticity and 
smoothness of running which attend its employment, 
are thus secured. On one side the key bears against 
the web of the rail, and on the other side against a 
loose cast-iron shoe dropped on to a wrought-iron or 
steel joggle projecting from a sole-plate rivetted to the 
sleeper. The surface of the shoe makes an angle with 
the web of the rail, and thus provides for the accom- 
modation of the wedge. The lateral faces of the 
joggle or support form a truncated pyramid upon 
which the checks of the shoe fit. The face next the 
rail overhangs slightly. This srrangement gives the 
shoe, when unevenly dropped into place, perfect fixity 
in all directions. As the joggle is stamped in a die 
there is never any difficulty, as regards fit, between 
the two pieces. 





Sourn AvusTRALIAN Locomotive Buitpine.—To practi- 
cally test the possibility of having locomotives made in 
South Australia, the South Australian Government has de- 
cided to call for tenders from South Australian firms. The 
locomotive engineer of the South Australian Government 
railways estimates that 36 narrow-gauge and 17 broad- 
gauge engines will be required during the next seven 

ears. The first locomotive of South Australian manu- 
Secture will have to be delivered within two years. 












THE galvanometer we illustrate above has been 
designed for use in laying and testing electric light 
mains and telegraph wires. While bearing a general 
external resemblance to the instrument at present in 
vogue, the new galvanometer goes far beyond it in use- 
fulness, and serves an extended variety of purposes 
beyond merely indicating the passage of a current. 
It contains, besides the deflecting coils and the needle, 
a battery of two or four cells, and a bobbin of fine wire 
wound toa resistance of 600 ohms. On the exterior of the 
case there are four terminals marked A, B, C, and D, of 
which, however, only A, B, and D are visible in the 
engravings. A and B form the terminals of the 
battery, and C the terminals of the resistance coil, 
while the galvanometer coils are interposed between 
Band D. Itis, therefore, evident that if A and C be 
joined by a short piece of wire the instrument will be 
short-circuited, and the current will flow through the 
battery, the galvanometer, and the resistance coil. 
This will give a deflection of the needle of a certain 
number of degrees, and as long as the battery is in 
good working order this deflection will always be the 
same ; thus the operator can always assure himself 
before commencing work that his instrument is in good 
condition. 

If the terminals A and D be connected to an external 
circuit then the current flows from the battery through 
the galvanometer and back through the’ external 
circuit to the battery. Under these conditions the 
resistance of the external circuit can be found by noting 
the deflection and comparing it with a table found on 
the inside of the lid of the box. The following is a 
very abbreviated example of such a table : 


Stee. — 
10,000 3 
5,000 "§ 
2,000 17 
1,000 27 
500 39 
100 56 


Thus the instrument is directly available for testing 
resistances, 

The terminals A and B are the poles of the battery, 
and when connection is made to these alone the 
galvanometer is out of circuit. 

The face of the instrument is protected by a hinged 
cover. This bears on its inner side a mirror, the use- 
fulness of which will be immediately recognised by all 
who have much experience of testing work, as it enables 
the needle to be watched from a distance, and without 
the inconvenient stooping which might otherwise be 
necessary. The mirror may also be employed to direct 
a light on to the needle when working in confined 
situations. 

This instrument, which appears to combine in itself 
all the eye required for line work, is the inven- 
tion of Mr. J. S. Raworth, the superintending engineer 
of the Anglo-American Brush Company, and is manu- 
factured by Messrs. Dorman and Smith, Brazenose- 
street, Manchester. 








SHIPBUILDING IN ABERDEEN IN 1887. 
In respect of its shipbuilding industry, Aberdeen 
does not hold anything like the prominent position 
which it gained for itself many years ago, when the 
famous ‘‘ Aberdeen clippers” were the theme of almost 





everybody’s praise ; but although the wooden clippers 





RAWORTH’S LINESMAN’S GALVANOMETER. 
CONSTRUCTED BY MESSRS. DORMAN AND SMITH, ENGINEERS, MANCHESTER. 


no longer ‘‘ hold the field,” the fame of the port as a 
seat of shipbuilding and marine engineering is still 
well maintained. The past year’s output of new work 
was on a small scale compared with that of the year 
1883, and even with that of several other years during 
the last decade or so; but it showed an improvement 
over that of the year immediataly preceding, when 
there was only one new vessel launched, a steamer of 
1550 tons. With the year 1884 a decided depression 
began to set in, and that was very marked in the year 
1886, in which year, however, a large amount of 
repairing work was done by the three shipbuilding 
firms in that city. 

The leading firm, namely, Messrs. Hall, Russell, 
and Co., launched three steamers last year. One of 
them was the St. Sunniva, a vessel of 1000 tons, and 
having engines of 200 horse-power nominal. She was 
built for the North of Scotlandand Orkney and Shetland 
Steam Navigation Company, and during last summer 
she proved herself to be a great favourite in her trips 
with tourists to Norway. Another was the screw 
steamer Oithona, a vessel of 750 tons, with engines of 
125 horse-power nominal. She is owned by the 
Aberdeen and London Steam Navigation Company, 
and was specially constructed for the general mer- 
chandise traffic between the two ports named. Both 
of these steamers were fitted with triple-expansion 
engines supplied by the builders. The third wasa 
wooden cruiser, of 15 tons, with engines of 7 horse- 

sade nominal, built for the Dee and Don Fishery 

oard, 

Messrs, A. Hall and Co.’s output of new shipping 
last year consisted of only two craft. One of them 
was a steam launch of 10 tons, with engines of 8 
horse-power nominal, and named the Petrel. She 
was built for an ‘Aberdeen gentleman. The other 
was a steel screw tug named Mary, built to the order 
of a Smyrna firm for towing purposes, and for supply. 
ing fresh water to vessels visiting that port, but 
possessing also a Board of Trade certificate for carry- 
ing passengers. She is a vessel of 30 tons, and 
her engines nominally rated at 25 horse-power. 
The same firm of shipbuilders also did an unusually 
large amount of repair work during the year, upwards 
of sixty vessels having rg through their hands. 

Messrs. J. Duthie and Sons did not launch a single 
vessel last year. They have for a couple of years had 
on the stocks an iron screw steamer of 1040 tons, with 
engines of 98 horse-power nominal, for which they 
are still unable to find a purchaser. Though only 
ranking as a marine engineering firm, Messrs. Blaikie 
Brothers built a steel tug steamer, which is named 
the Despatch. She is not classed at Lloyd’s, but is 
intended for use as a tug boat on the River Ythan, 
some miles to the north of Aberdeen. 

Messrs. Hall, Russell, and Co. have two steel screw 
steamers in process of construction, collectively repre- 
senting 3520 tons. One of them is building to the 
order of Messrs. J. T. Rennie, Sons, and Co., of 
Aberdeen and London. There are also brighter 
prospects generally for the new year. 

Going back to the year 1875, we find that the year’s 
output of new shipping at Aberdeen was nine vessels, 
aggregating 6495 tons. The turnout rose to 9477 tons 
in 1877, and declined to 4607 tons in 1879; then it 
went on increasing till the year 1883, when it reached 
11,628 tons, but since that year the shipbuilding 





record of the port of Aberdeen has not heen of very 
much account, 
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‘‘ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitzep sy W. LLOYD WISE. 

BELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 

UNDER THE ACT OF 1883. 

The number of views given in the ification Drawings is stated 
mabe ae an wes Shove sen'ave temttanaly the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
ée., of the Communicators are given in italics. 

Cees of procifeetions | pene at 88, Oursitor-street, 

mecery- » eMey sonal » OF letter enclosing 
amount nd , addressed | to H. " 

Boy a feplar hme Ny peck ot ryder 


case, 
Patent has been sealed, when the date of sealing is given. 
ao may at any time within two months the date of 
he advertisement of the acceptance of a com: specification, 
ve notice at the Patent Ofice of opposition to the grant of a 
‘atent on any of the grounds mentioned in the Act. 


STEAM ENGINES. 


15,390. Joy, London. Improvements in 
Methods of Preventing Condensation in the - 
linders of Steam Engines. (8d. 1 Fig.) November 25, 
1887.—The be Set ire ar consists in the application of a non- 
conducting material (such as asbestos) to the internal surfaces of 
steam cylinders, ports, &c.; for the purpose of preventing conden- 
sation of the steam. (Sealed November 25, 1887). 


15,401. W. Hornsby and F. J. Cribb, Grantham, 
Lincoln. Improvements in Compound Traction, 
Locomotive, or Portable Steam Engines. (8d. 2 Figs.) 
November 25, 1886.—Inventors claim: The use of a stopping and 
starting slide valve formed with a port and arched recess and 
capable of being slidden over a valve face having four ports in it 
leading to the a and low-pressure cylinders and the exhaust, 
60 asin one position to admit steam to both high and low-pressure 
cylinders and provide a direct exhaust from the high-pressure 
cylinder—and in another position to cause.the engine to work com- 
pound—and in a third position to shut off steam from both 
cylinders. (Sealed November 29, 1887). 


15,871. H. Lindley and T. Browett, Salford, Lan- 
caster. Improvements in Valve Gear for Steam 
Engines. (8d. 3 Figs.) December 4, 1886.—Inventors claim : 
pair or pairs of keys, fillets, or slides, at right angles 
to each other, either formed on circular plates or otherwise for the 
purpose of transmitting rotary motion from a shaft or spindle to 
a cylindrical valve. (Sealed December 9, 1887). 


16,773. H. E. Newton, London. (7. Main, Jersey City, 
U.S.A.). Improvements in Compound Engines. (8d. 
9 Figs.) December 21, 1886.—Referring to Figs. 1 and 2, the high 
and low-pressure cylinders A, B are arranged radially to a balanced 
crankshaft C. The axial lines of the two cylinders inclose an 
angle of about 20 deg. The crankshaft C has two cranks placed 
opposite each other, and the connecting rods D, D' are placed as 
near together, side by side, as the crank-pins and the centre 
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member ¢ between the cranks will allow. This arrangement 
entails the lapping of the cylinders A, B, one on another, as 
shown in Fig. 3, and the framing E of the engine is offset (Fig. 4) 
so as to support the cylinders in these positions. In Fig. 5 the 
high and low-pressure cylinders A, B are arranged on pe 
sides of the crankshaft. Each cylinder is set at an angle of about 
20 deg. relatively to an axial line drawn through the other cy- 
linder. (Sealed December 20, 1887). 
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am es W 
one Gyinser. (6d. 1 Fig.) August 30, 1887.—The steam 
cylinder A is provided with a steam-jacketted extension N in 
which works steam-tight a projection H attached to the piston G 
and piston-rod L. The steam from the steam chest B 
through the port C into the cylinder on the annular side of the 
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piston, thus giving the high-pressure stroke. It returns through 
the port C and the cavity in the valve F and passes through port D 
to the other side of the piston, thus — the return or low- 
pressure stroke. The steam then finally exhausts through th 
port D and the cavity of the valve F into the exhaust port E. 
(Sealed December 9, 1887). 





11, H. C. Lobnitz, Renfrew, N.B. Im 
ments in Valve Gear for Steam Engines. (6d. 4 Figs.} 
September 1, 1887.—This improved gear is ly designed for 


pent mgr marine engines made with cranks. Refer- 
ring to Figs. 1 and 2, the piston rods of the three cylinders H P, 
IP, L P are connected. respectively to three equid cranks 
C!, C2, C3, The valve casings are arranged so that the three valve 
rods V arein a Laer oe ge parallel to the vertical plane of the 
linders and crank The valve rod V of each cylinder is 
tly acted on by a curved link M worked by rods 5 from short 
levers L on a rocking shaft R. The rocking shafts R, of which 


three are required, are worked by levers L1, L2, L3 connected by | Tube 


links 6 to the slide blocks B of the piston rods of the cylinders, 

















Each rocking shaft, R 1, R 2, R3, has fixed on it two short levers L, 
and whilst it receives its motion from the piston-rod of one cy- 
linder it gives motion to the valve gear of the other two cylinders, 
acting like a forward eccentric for one and like a backward eccen- 
tric for the other. Thus the valve gear of each cylinder gets its 
forward motion from one of the other cylinders and its backward 
motion from the sr: cylinder. Instead of working the 
rocking shafts R1, R2, R3, by levers moved by the piston-rod 
slide blocks, they may be worked by eccentrics E1, E2, E3, as 
shown in Fig. 3, a modified arrangement of the rocking shafts 
being shown in Fig. 4 to suit the eccentrics when p! on the 
forward end of the crankshaft. (Sealed December 9, 1887). 


12,030. H. J. Allison, London. (S. S. Stout and H. G. 
Underwood, Milwaukee, Wis., U.S.A.) Improvements in 
Automatic Ex on and ors for 
Steam Engines. (8d. 13 Figs.) September 6, 1887.—A tri 
frame C! is suspended from the top of a counterpoise D by a 
D', The governor balls F are pivotted to the hood D, which is 
driven through bevel gearing G!, horizontal shaft G, yee g 
from pulley P. When the speed attained causes the to fly 
a and lift the frame C', the eccentric of the engine acting 

rough arm B' to dip the sleeve b to the right until the arm C? 
of the right-hand trip lever C comes into contact with the stop q 
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in the frame on that side. This throws its lower end out of 
engagement with the right-hand lifting lever L after it has caused 
the nose of this lever to take the place of the nose of the opposite lift- 
ing lever, and then when the arm B returns the left-hand trip lever C 
will have a like action on its side. As the speed increases and the 
arms F separate, the trip frame C' will raise and trip the valve N 
with increased rapidity to cut off sooner in the piston stroke. 
Should the belt break or slip off its pulley f a weighted arm K 
will turn the sleeve H, so to raise, through the medium of arm 
H2, lever P, and stem D!, the trip frame C', and cause it to trip 
the levers Cand drop the valve N. (Sealed December 13, 1887). 


BOILERS. 


14,432. J. Downton, London, Apperetes for Sup- 
Pp. Boilers with Fresh Water from Salt Water. 
{8d. 1 Fig.] November 9, 1886.—Steam either direct from the 
boilers or from the intermediate or low-pressure cylinder receiver 
of marine engines is through a coil or worm immersed in 
sea water contained in a tank having a vapour outlet at its top 
connected with the hot well. The steam passing through the coil 
will heat the sea water from which the vapours arising will 
through the top of the tank into the hot well and so keep up a 
continuous supply to the boilers. (Sealed December 2, 1887). 

14,967. E. O. Cooper and W. T. Cooper, London. 
An Improved Method for Preventing and 
Cc us Incrustations in Steam Boilers. [4d. 
November 18, 1886.—The improvement consists in the use of a 
mixture of sugar and glycerine. (Sealed Ni 26, 1887). 


15,066, E. W. Collier, London. 
th Figs.) 


Economically in jo Detlere of inginee. (8d. 2 Figs. 
November 19, 1886.—According to this invention the fuel is burnt 
in a combustion chamber situated in the boiler, and the hot pro- 


ducts of combustion are under pressure into direct contact 
with the steam or water in the boiler. (Sealed December 2, 1887), 


15,176. E.M. B. Faull and F. W.Cannon, London. 
Improvod Method of,and Apparatus for, Preventing 
Corrosion in Steam Boilers. [4d,) November 22, 1886.— 
Zinc and wrought-iron plates contained in a cast-iron vessel are 
connected by wires to the boiler so as to form a battery. The 
feed water is caused to flow through the cast-iron vessel on its 
way to the boiler. (Sealed December 2, 1887). 


15,863. T. W. Baker, London. Tubulous and Water 
Steam Generators. (8d. 9 Figs.) December 4, 1886. 
—This invention relates to the arrangement of inclined water 
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tubes in the internal furnaces or flues of steam boilers, and is 

7 to any form of internally fired beiler, such as boilers of 
e Lan e and Cornish (Fig. 1), locomotive (Fig. 2), marine 

(Fig. 3), or vertical (Fig. 4) types. (Sealed December 27, 1887). 


16,067. A. A. Rickaby, Sander’ Durham. An 
Improved § of Promoting Circulation of Water 
in Steam jlers, and Preven’ of 
Scale on Furnaces or other Heat. 
(8d. 2 Figs.) December 8, 1886.— Over the furnace crowns and 
other where steam is chiefly generated, are arranged vertical 
tubes B open at top and bottom, having dish-shaped lower ends A, 
and communicating at a short distance below their upper ends 
with curved pipes C leading down into the lower portions of the 


1 











boiler. The steam generated from the furnace crowns and other 
} wes covered by the gathering vessels A is compelled to ascend 

rough the tubes B, causing the hot water in them to rise with it 
above the level of that in the boiler. The steam then into 

e steam space, while the hot water by the weight of the addi- 
tional column descends by the pipes C and displaces the colder 
bg lying in the lower parts of the boilers. (Se December 16, 


16,269. M. M. Jackson, Brighton, Sussex. Improve- 
ments in Steam Boilers. [1s. 1d. 18 Figs.) December 11, 
1886.—The improved marine boiler forming the subject of this 
invention is com of two cylindrical shells A, A!, arranged 
one above the other. The lower shell A contains the furnace B, 
and the upper one A! the fire tubes C. The water spaces of the 
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two shells are connected together at one or more points of their 
len: by a tube or tubes D. The inner ends of both shells are 
le to communicate with a rately const: combustion 
chamber E through which the flame and combustion gases rise 
from the furnace in the lower shell to the fire tubes of the upper 
shell. (Sealed December 16, 1887). 
16,427. W. H. Wood, Cradley Heath, Staffs. Im- 
ementsin Steam Bo: . (8d. 7 Figs.) December 15, 
.—In the improved boiler shown in Fig. 1, the firebox is 





traversed by two water tubes c, cl arranged at right angles to 
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each other, and communicating by means of vertical tubes d and e, 
respectively, with the body of water above the firebox. The hot 
gases pass up by a central flue and the supplementary smoke 
tubes A into the chimney g. Referring to Fig. 2, the water tube 


























ec! inclose a number of smoke tubes j, j’ (Fig. 3), for the purpose 
of transmitting heat to the water passing through the water tubes. 
(Sealed December 20, 1887). 


BOILER FURNACES. 


12,907. A. Brin, London, and L. Q. Brin, Paris. 
Improvements in Means and Apparatus for the 
Combination of Liquid, Gaseous, or Pulverulent 
fuel for Generating Steam or for other Purposes. 
(8d. 2 Figs.] October 9, 1886.—This invention relates to the 
employment of oxygen gas supplied and subjected to combustion 
in conjunction with carbon or hydro-carbon and steam or watery 
vapour, (Sealed November 18, 1887). 


14,349. G. Dietrich, Paris. An Improvement in 
Apparatus for Promoting Consumption of Smoke 
y Means of Air and Gas Jets. (8. 4 Figs.) Novem- 
ber 6, 1886.—The improvement consists in supplying furnaces with 
combined jets of air and steam, by arranging on each side of the 
furnace two blowers, the steam jets of which induce currents of 
air which together with the steam issue in two parallel jets above 
or below the furnace, and cross the jets from the opposite blower 
| enenap at the same level. The blowers are cupptiod with steam 
rom @ common pipe with page sear 4 closing valve or cock 
whereby the stoker is enabled to cause the blower to work inter- 
mittently for any desired length of time after each charge of freeh 
fuel. (Sealed November 18, 1887). 


15,076. C. A, Sahlstrom, Aberdeen, N.B. An Appa- 
ratus for Segiceting Oil or other Fuel into Fur- 
naces in the Form of Spray. (8d. 5 Figs.) November 19, 
1886.—This invention relates to apparatus in which steam issuing 
from a central orifice meets oil or liquid fuel entering by a narrow 
ennular aperture, and subsequently encounters heated air supplied 
through another external concentric aperture, all mixing in the 
contracted throat of an outer chamber. (Sealed December 2, 
1887). 

15,125. F. L. Merritt, London. A Retort Firebar 
to Generate Water Gas as Fuel in Furnaces where 
the Ordinary Firebar is Used. [8d. 2 Figs.) November 
20, 1886.—Part of the exhaust steam of an engine is caused to pass 
through a hollow firebar of a boiler furnace, The firebar is pro- 
vided at the top with perforations through which the steam 
becoming decomposed by the heat of the furnace issues into the fire 
in the form of water gas. (Sealed December 9, 1887). 

15,135. L. Hopcraft, London. Im vements in 
self Feeding. Self-S , and Self-Cleaning Fur- 
mace Firegra’ (8d. 4 Figs.) November 22, 1886.—The 
improved grate A is of circular flat form of cast iron having the 
necessary spaces for the air to pass through to the fuel placed on 
the grate. The centre of the grate is formed with a tube E pass- 
ing from the surface of the grate downwards to a hopper B! sup- 
plying fuel. The tube E containe a worm creeper H for convey- 











ing the fuel from the hopper to the surface of the grate. When in 
operation the worm H and shaft J are rotated so as to elevate 
the fuel placed on it, whilst the grate A with the tube E is rotated 
in the opposite direction. The combined arrangement of grate, 
tube, elevating gear, is so constructed that it can be revolved 
and also tilted when necessary to any desired angle. (Accepted 

Durham. Im.- 


October 26, 1887). 

M Hartlepool, 
provements in Aetifioial Air Supply to Boiler Fur- 
maces. [ild. 6 Figs.) November 30, 1886.—The improvements 
consist in the arrangement of an air receiver on the smokebox of 
one or more boilers into which air is forced before being led to the 
furnaces. (Sealed December 6, 1887). 


16,730. A. Knaudt, Essen a/R.,Germany. Improve- 
ments in Steam Boilers with Corrugated Flam 





Tubes. (8d. 4 Figs.) 
to the construction within a corrugated flame tube of a steam boiler 
of longitudinal partition walls of brickwork ada) to increase 
the length of passage of the bustion gases through the tube. 
(Sealed December 2, 1887). 

16,271. C.J. Copeland and 8.F. Prest, Barrow-in- 
Furness, Lancaster. An preveanens in Boilers, 
(8d. 5 pow December 11, 1886.—Air is supplied through per- 
forated or tubular stays either direct or through an oblique hollow 
deflecting bridge to the internal combustion chambers of boilers. 
(Accepted November 2, 1887). 

10,393. E. W. Tucker, San Francisco, U.S.A. Cer- 
tain Improvements in Hot-Air Bridge -Walls for 
Furnaces, (8d. 5 Figs.) July 26, 1887.—The improved hollow 
bridge-wall A consists of three castings: a base casting a, bod 
casting a! on top of a, and a top casting a”, which fits over a', and 
can be raised and lowered thereon after the manner of telescopic 
sections, so that the space above the bridge-wall can be accurately 
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regulated to suit the draught requirements of any particular fur- 
nace ; the top casting a? is held by bolts a3 at any given height. 
A damper F, controlling the admission of air to the bridge-wall, is 
operated by means ofa rodG. The air exit slots J, in the top of 
casting a2, can be cleared when clogged by means of a movable 
frame L provided with pins which is operated by the toggle lever /2 
and the rod l'. (Sealed November 1, 1887). 


ENGINE AND BOILER FITTINGS. 


14,416. J. Marshall, Gainsborough, Lincoln. Im- 
a in Spark Arresters for Portable Steam 

nmgines or the like. (8d. 1 Fig.] November 8, 1886.— 
Around the interior of an enlargement of the upper end of the 
chimney are attached deflecting plates extending inwards and 
downwards but leaving a central orifice for the passage of the 
products of combustion. Over the central orifice of the upper de- 
flecting plate is supported a curved plate with the convexity pre- 
sented downwards. The top of the chimney above this curved 
plate may be contracted by being made of a conical form. 
(Sealed December 2, 1887). 


15,827. R. Marshall andG. H. A. Thunder, London. 
pine yt eres 4 in Metallic Packings for Piston-Rods 
other Rods Requirirg Packing. (8d. 3 Figs.) 
December 3, 1886.—Inventors claim: The use in combination 
with divided metallic  eayeecs. rings that are pressed against the 
piston or other rod by spring pressure, of means whereby the 
rts of the ring are held together, so that they cannot separate 
and a certain degree, while such means allow the parts perfect 
freedom to be pressed against the rod by the spring action. (Sealed 
December 9, 1887). 


16,474. W. Evans, Swansea, Glamorgan. Improve- 
ments inthe Method of Fitting Gauge Glasses and 
inthe Means et oe therefor, Particularly Ap- 
plicable to Steam Boilers and Sight-Feed Lubri- 
cators. (8d. 1 Fig.) December 15, 1886).—This invention 
relates to water gauges or similar fittings in which a gauge-glass 
is secured at its ends by stuffing-box joints having screw glands. 
The improvement consists in forming these glands with right and 
left-handed threads respectively, so that they both turn in the same 
direction to tighten the joints. (Sealed December 23, 1887). 


GAS ENGINES. 


12,068, R. R. Hutchinson, London, and the London 
Economic Motor and Gas Engine Company. Im- 

rovements in Motor ines Worked by Combus- 

ble Gases or Petroleum Vapour or Spray. [lld. 10 
¥igs.) September 22, 1886.—This invention relates to a petroleum 
engine arranged within a casing having the outer form of a swan. 
The air is drawn in through the nostrils and mouth, the crank is 
carried by bearings in the wings, the cylinders are cast or fixed in 
the body, the exhaust is ejected at the tail, and the gas is ad- 
mitted at the feetor bottom. (Accepted September 24, 1887). 


14,578. G. McGhee, G ow. An Improved Gas- 
Motor e Specially Applicable for Use with 
Mangling Machines. [8d. 6 Figs.] November 11, 1886.— 
In this improved engine slide valves are dispensed with. Two 
pistons d, e, are connected to two shafts geared together. The 
piston d drives the flywheel shaft. Assuming the space beneath 
the pistons to be charged with Pp d bustible mixture, 


aw 
#7. et bts 








Fig.2. 


and the piston e to be just uncovering the ignition port J (Fig. 1), 
the mixture enters by pcrt & and is ignited, the iting pressure 
driving piston d out full stroke and piston e to just above the ex- 
haust port j (Fig. 2). The piston d makes its downstroke, while 

ston ¢ moves from and to port ¥ which it shuts when piston d 

as completed its downstroke. hile piston d@ makes another 
upstroke, piston ¢ travels to over-inlet port k, through which a 
fresh charge is inhaled, The piston d now returns compressing 


December 1, 1886.—-This invention relates | th 





e charge, while piston e travels from and to igniting port / 
which it uncovers just when piston d has made its full (na var Bel 
as shown in Fig. 1. (Accepted October 26, 1887). 


15,307. J. Ro’ re ony f Yorks. Improvements in 
Gas es. [8d. 6 Figs.) November 24, 1886.—An explosion 
takes place in the cylinder at each revolution of the engine. 
An exhaust opening is found in the cylinder near the end of the 
outward stroke of the piston for the purpose of allowing the ex- 
ploded charge to escape on the uncovering of the said opening by 
the piston. The exploded charge after reduction to atmospheric 
eggehy is exhausted or expelled from the —— cylinder by 
=_ of a piston ina second cylinder. (Sealed December 2, 

15,319. H. A. Stuart, Bletchley, Bucks, and C. R. 
Binney, London. Improvements in Gas, Petroleum, 

Hydro-Carbon plosive es or 
Motors. (8d. 4 Figs.) November 24, 1886.—This invention 


relates chiefly to the application of one or more stationary or 
movable mixers or vaporisers arranged within the cylinders of 
hydro-carbon engines for “combining” mixing and vaporising 
hydro-carbons with air; also to the arrangement of mechanism 
for varying the capacity of the compression chambers. (Sealed 
December 2, 1887). 


MISCELLANEOUS. 


13,186, P. Willans, Thames Ditton, Surrey. Im- 
Dynamo mie in Combining Steam es with 
o-Electric and other es ven Di- 
rectly by them. (8d. 5 Figs.) October 15, 1886.—The 
crank chamber of the steam engine is divided horizontally in the 
a of the axis of the crankshaft into two parts, of which the 
ower contains the lower portions of the bearings of the crank- 
shaft and has an extension or extensions supporting the stationary 
parts of a dynamo-electric or other machine, whilst the crank- 
shaft carries or is directly coupled with the armature or rotating 
part. When the upper part of the crank chamber and the upper 
part of the driven machine are both removed, the crankshaft and 
the attached rotative portion of the machine are accessible and 
can be lifted out together. (Sealed November 11, 1887). 


13,981. B. bg omg Erith, Kent. Improvements 
in Hydraulic es. (8d. 8 Figs.] October 30, 1886.— 
This invention has for its object improvements in hydraulic 
engines whereby the quantity of water or fluid under pressure 
used can be regulated to the work required. This is effected by 
making the crank-pin on to which the pistons or rams work 
capable of being moved towards or away from the centre of the 
engine shaft by hydraulic or other mechanism operated by an 
attendant or by a speed governor. (Sealed November 18, 1887). 


14,682, L. Rouviere, Barcelona, Spain. Improve- 
ments in the Application and Utilisation of Steam 
and in ry Mey therefor and for Generating 
Steam. [1s. 3d. 28 Figs.}) November 12, 1886.—The air neces- 
sary for supporting combustion in a boiler furnace is caused to 
pass through a double-walled chamber surrounding the boiler, and 
then in contact with the generator itself. Baffle or guide plates 
are employed to direct the hot gases against the plates of the 
boiler. Heated air is admitted and allowed to mix with the 
hot gases after they have passed the bridge. A feed-water 
heater utilises the heat left in the gases on their way to the 
uptake. An injector operated by the boiler steam is employed 
to force water through a turbine which serves to convert the 
energy of the boiler steam into mechanical power, 
December 2, 1887). 


15,075. T. L. Aveling, Rochester, Kent. Improve- 
ments in Combined Portable or Traction Engines 
and Dynamo. Electrical Machines, [lld. 4 Frigel 
November 19, 1886.—The dynamo is mounted npon a horizontal 
bed above the top of the crankshaft of a portable or traction 
engine, the crankshaft of which is above the top of the steam 
boiler. The dynamo is driven by a pinion gearing with a spur- 
ee fixed to the inner side of the flywheel. (Sealed December 2, 


15,637. J. Auld, Glasgow. Improvements in and 
Connected with Steam or other Fluid Pressure Re- 
ducing Regulating Valves. (8d. 13 Figs.) November 30, 
1886.—The valve @ is kept open for the passage of steam of the 
desired pressure from A' to A2, by means of the spindle c, the 
lever F, and the contracting spring D. On the valve spindle c is 
fixed a flexible diaphragm G, upon which the pressure of the steam 
acts to close or partly close the valve a if the pressure in A! ig 
excessive. The valve casing is provided with an extension E which 


serves as a reservoir for water of condensation for the purpose of 
protecting the diaphragm from the direct action of the steam. An 
alternative arrangoment of means for applying pressure to the 
valve spindle so as to close the valve is indicated in dotted lines. 
Fig. 2 illustrates this invention as applied to a throttle a. In this 
- beg oy Ad Sen by “¥ expansion to bw A ~ throttle open. 
n Fig. e diaphragm G is shown suppo! y a corruga’ 
disc. (Sealed December 16, 1887). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 

United States of America from 1847 to the pressnt time, and 

reports of trials of patent law cases in the Unitea states, may be 

psa g oo, the offices of ENervsxrine, 35 and 36, Bediord- 
reet, Stran 
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LITERATURE, 


The Handbook of New Zealand Mines. Government Print- 
ing Office, Wellington. 

No information is given on the title-page as to 
the authorship of this work, but at the end of a short 
preface—in which Mr. Patrick Galvin’s labours are 
acknowledged—appears the name W. J. M. Larnach, 
so it may be presumed that these gentlemen are 
the joint authors, or editors of this work, which 
has been issued by the Government of the colony 
at the modest price of 5s. 

The history of the first gold discoveries is given in 
the embodiment of a report written by Mr. Vincent 
Pyke to the House of Representatives in the year 
1863. The story is told most graphically ; it con- 
tains numerous instances of adventure and difli- 
culties, failures and successes, peculiar to the 
romantic life of the early gold seeker. It is stated 
that gold was first officially reported in 1856, but 
the exact date of discovery by whites is not known. 
The Maoris knew of its existence, but not of its value ; 
for many years reales. the settlers were told 
‘‘that ‘ plenty whiro’ or yellow stone such as that of 
which the seals of white men were made could be 
obtained in the interior of the island.” It was not 
until 1861 that any systematic search was made, 
when some men making a Government road acci- 
dentally struck a deposit, which resulted in the 
first ‘‘rush.” At first, of course, nothing but alluvial 
gold satisfied miners, but as these deposits were 
worked out, quartz reefing gradually crept in; 
but for this, as the authors say, ‘‘ men without 
money, however experienced, or however strong 
their faith as to ultimate success, have to stand 
aside until capital combines with labour.” 

New Zealand is a land of mountains, where snow- 
capped peaks and glaciers keep up a continual 
supply of water in the rivers and streams ; it was 
perhaps for this reason the gold seekers of that 
colony, unlike the sister colonies of Australia, 
turned their attention to hydraulic mining. Sluicing 
operations have been carried on for many years 
with excellent results, but in 1881 hydraulic 
sluicing on the Californian principle was introduced. 
With these appliances ‘‘a few grains of gold per 
ton are suflicient to pay working expenses.” 
Immense bodies of stuff are lifted to the upper 
workings or surface by the force of water; a jet 
with a 300 ft. head is let from a nozzle into an 
elevating pipe, this rushing up causes so much 
suction that gravel, cement, earth, &c., fed to the 
bottom of the elevating pipe by another jet of 
water, are projected upwards with immense velocity. 
From the natural facilities of the country, this 
industry may be expected to eventually assume 
important proportions. 

In the Clutha River, on the south-east coast of 
the Middle Island, gold is obtained by dredging. 
Several dredges are in use capable of lifting 150 
tons of stuff per hour from the bed of the river, to 
a depth of 25 ft. below water level. By an ingenious 
arrangement, the dredged material is treated and 
the gold extracted from it on board. It was at one 
time proposed to divert the stream and lay the 
channel bare, but on account of its immense volume 
— its lowest discharging capacity being greater than 
the Nile, and sixteen times that of the Thames— 
the vast outlay neccessary for such work precludes 
the carrying out of the scheme. 

Gold, flat and water-worn, may be found in the 
sand on the sea beach near the mouth of the Clutha 
River, and on the Mocraki beach some eighty miles 
north, where it is rough but fine, and is intermixed 
with ironsand, crystals, and minute gems, chiefly gar- 
netsand zircons. On the celebrated Five-Mile beach, 
near Okarito, immense quantities of gold have been 
obtained, On many other parts of the coast gold 
may be found in the sand ; but in few places have 
these workings been systematically carried out. 
How remarkably close to fact has Edgar Allen Poe 
brought us in his weird dreamings: ‘‘I stand be- 
side the roar of the surf-tormented shore, holding 
within my hands grains of the golden sands, and 
they creep, how they creep, through my fin- 
gers to the deep, Oh that I could grasp them, 
grasp them with a tighter grasp, oh that I could 
save them, save them from the pitiless wave.” 
The ‘*beach-comber” of New Zealand must often 
feel that same agony of mind, when he sees the 
tangible treasure lying at his feet, knowing 
that the incoming tide may sweep it away ; for 
frequently that which is visible and workable 
during one tide is either washed away or covered 
deep with sand by the next. 


On some points of the coast, notably between 
Grey and Hokitika, layers of golden sands were 
found just above high-water mark. For the working 
of these a general average of from 301. to 1001. per 
man was the result of a week’s work; in several 
other places, the returns were almost fabulous, 
causing, in the year 1865, wildest excitement 
amongst the diggers. 

In the history of gold digging there are few parts 
of the world which present so many features of a 
romantic nature as New Zealand. The early pro- 
spectors had not only to fight against a hostile native 
population, but they had to guard against lawless 
bands of bushrangers, and also the dangers of a most 
rigorous climate. A pathetic story is told of the 
adventures and subsequent death of one of the 
Government surveyors while prospecting for gold 
in the early days. The party, a surveyor and three 
men, started with provisions, a horse and cart, tent, 
&c., to seek for gold and find a practicable pass 
to the coast about fifty miles distant. The country 
was so rough they could not travel more than five 
or six miles a day, so they left the horse, cart, 
and the greater part of their provisions and tent 
behind them, continuing the journey with a small 
stock of food, agreeing to subsist on two biscuits 
each per day, calculating it would take fourteen 
days to complete the journey. When the pass was 
found it was 4000 ft. above sea level, and they were 
surrounded by glaciers rising to great heights on all 
sides. The weather, which had been very fine, 
then changed, and much rain and snow fell 
saturating their biscuits, which became a mass 
of wet dough. At night they had to rise several 
times to throw off the snow which fell on their 
blankets, for the weight became unbearable. The 
next day they reached a torrent with perpen- 
dicular sides ; the waters below boiled and hissed 
‘* like a witch’s cauldron.” It appeared to be im- 
possible to cross, but to return was even more 
difficult, because of the great depth of snow which 
must have fallen in the pass since they crossed. 
One of the party, a Swiss, who had experience as a 
guide in his native country, managed to cross by 
throwing a looped rope over and catching a point of 
rock. With this means the party followed, but at 
any moment the slightest slip would have meant 
instant death. The rain was still ceaseless, but 
they pushed on, clambering over rocks, and in ten 
or twelve hours only managed to advance about 
200 yards. They then reached a flat piece of ground, 
and for two or three miles travelled through a 
swamp over their knees in water. Their wet biscuit 
by this time was sour and almost uneatable, and 
they suffered severely from cold and hunger. They 
passed a miserable night under a rock. Next 
morning they washed a prospect and found some 
gold, sufficient to claim the Government reward for 
its discovery. For several days afterwards they 
travelled on towards the sea, suffering greatly from 
exposure and exhaustion ; in one ne they lost 
nearly all of their remaining food. hen they 
reached the coast, after journeying three days 
longer than they anticipated, numerous wild 
pigeons were flying about, but they had no gun to 
shoot them with, nor could they find food of any 
kind. In travelling along the coast, when crossing 
a small stream, the surveyor, though an exceed- 
ingly strong swimmer, was drowned, from being too 
exhausted to stem the current, but the others 
managed to reach shore, where they lay almost dead ; 
they were found by some Maoris and brought to 
the settlements. On their arrival their comrades 
failed at first to recognise them, so worn were they 
and altered, from exposure and fatigue. 

The foregoing is an illustration of the extreme 
dangers men will face in the pursuit of the 
‘*El Dorado.” They will endure privations and 
face death in a thousand shapes, and all for the 
chance of ‘‘ making a rise.” ‘* King Solomon’s 
Mines,” fiction though it be, is none too highly 
coloured for a true picture of a gold seeker’s 
adventures. The poison is in their veins, and the 
demon Gold lures them on through incredible perils 
and sufferings, until too often death puts an end to 
their wanderings. 

The extraordinary chances or ‘‘luck” in this 
life cannot be-better illustrated than by quoting a 
story of prospecting from the volume under review. 
‘*On the opposite shore was a beach of unusually pro- 
mising appearance, occupying a bend of the stream, 
over which the rocky cliffs rose perpendicularly to 
the height of more than 500 ft. Tempting as this 
spot was to the practised eye of the miners, none of 








them would venture to breast the impetuous torrent. 


The Maoris, however, boldly plunged into the river, 
and succeeded in reaching the western bank ; buta 
dog which followed them was carried away by the 
current, and drifted down to a rocky point, where 
it remained. Ellison went to its assistance ; and, 
observing some particles of gold in the crevices of 
the rocks, he commenced to search the sandy beach 
beneath, from which, with the aid of his mate, he 
gathered 300 oz. of gold before nightfall. A syste- 
matic investigation of the locality ensued, and 
resulted in the discovery of valuable and extensive 
deposits.” 

The history of new gold discoveries follows very 
similar lines in almost all parts of the world. Those 
who are actually engaged in mining, rarely come off 
in the end as well as those who trade or work at 
other callings amongst the miners ; for instance, in 
the year 1886, there was a rush to Lake Brunner on 
the west coast, and it is said that boatmen earned 
1001. per day ferrying diggers across the lake. At 
many of the ‘‘rushes” flour was sold at 4s. per 
pound, and the timber of a gin case for 3/. to make 
a cradle for washing the pay dirt. This reminds 
the writer of an occasion a4 on a new guldfield he 
was asked 1s. for one ordinary sewing needle, and 
when remarking it was a high price, the storekeeper 
replied, ‘‘ Well, don’t you see, it’s the carriage that 
runs up the price.” Carriage was then about 100I. 
per ton, or equal to 1/. per mile from the coast. 

here is a very interesting chapter in this book 
‘**by John A. Miller, practical miner,” wherein he 
gives hints to prospectors. His advice is sound, 
put forward clearly and concisely, and bears the 
stamp of being the result of actual experience. In 
mentioning some of the characteristics of quartz 
reefs he states: ‘‘The gold in the New Zealand 
quartz reefs is found chiefly on one wall of the reef 
or the other—seldom all through the stone. It has 
already been pointed out that quartz-gold occurs in 
shoots, with blank spaces intervening. If a quartz 
reef has been discovered, but no guld found in the 
stone, the prospector need not therefore feel dis- 
heartened, but should try the same reef in different 
places, and success may in the end reward his 
search.” ln instancing this he gives the record of 
the Phcenix Mine, at Skipper’s in the Middle 
Island, which changed hands many times, and had 
more than once been pronounced worked out and 
valueless. For a number of years this mine was 
worked at a loss, and the present proprietors spent 
50,0001. in working it ; eventually discovery after 
discovery of rich stone was made, and now as a 
mining property it is one of the most valuable in the 
colony. 

While on this subject it may be mentioned that 
throughout Australia gold reefs generally have 
similar characteristics, namely, carrying the gold- 
bearing quartz in shoots. hen a shoot of gold 
= is struck, miners with their usual improvi- 

ence pay heavy dividends without laying up any 
reserve, then when there is dead work to be done, 
and no returns coming in from the mine, money 
is not forthcoming to continue the workings, for the 
shareholders become alarmed, then the property is 
frequently abandoned as valueless. It is a pity 
that mining is not regarded as a business, and carried 
on under the same strict principles which regulate 
ordinary commercial transactions, then men would 
bring more knowledge to bear on such ventures, 
and not regard them as a series of haphazard gam- 
bling, which unfortunately now is too often the 
case. Our space is too limited to instance further 
the numerous cases where systematic and persistent 
working have led to most profitable results. 

Mr. A. H. Gordon, the inspecting engineer of 
the New Zealand Mines Department, adds a 
valuable and interesting chapter on improved 
mining appliances. The necessity for a better gold- 
extracting machine than the stamper battery is a 
point on which this gentleman lays great stress. 
This is obvious to any one who really looks into 
the subject, but still company after company is 
formed, and in their prospectuses are to be found 
the stereotyped words, ‘‘We propose to erect 
a 20-head stamper battery, which should treat,” 
&c. Surely the time has arrived when mining 
engineers and consulting experts, should ‘‘go one 
better” than this? Many times in our columns, 
notably by Professor Egleston, has the inefficiency 
of the stamper battery been pointed out ; it was all 
very well in its day, as was the old Mexican 
arrastra of 200 years ago, but fortunatcly some 
enterprising men have tried for a better machine, 
and one less wasteful. Amongst those who do not 





know so much that they cannot learn any more, im- 
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ages machines are sought after and introduced. 
{r, Gordon strongly advocates the use of rolls, in 
fact, he quotes largely from our columns on this 
subject. It may interest him and others to know 
that these machines are coming greatly into use. 
Some of the leading mines in Colorado and Nevada 
use them ; at the famous Mount Morgan Mine in 
Queensland, they are almost exclusively used ; and 
in several other parts of that colony, and also in the 
colony of Victoria. By the use of rolls, wet crush- 
ing is avoided, and consequent loss of float gold ; there 
are also many other palpable advantages gained, 
especially when improved methods of amalgama- 
tion are added. ‘he use of rock-boring drills is 
advocated ; they certainly are a great advance 
on hand labour, and if worked by air compressors, 
the ventilation of mines is much improved. 

By far the larger portion of Part I. of the volume 
under review, is taken up with reference to the gold 
mining industry, but snort paragraphs are added 
on iron, chrome, copper, lead, zinc, antimony, 
and manganese ores, also mineral oils, oil shales, 
and graphite. The values of minerals exported 
from the colony are as follows : Gold, 43,231,476l. ; 
(the return is given to the end of 1886) ; the follow- 
ing returns are to the end of 1885. Silver, 118,3221. ; 
copper, 17,3971. ; chrome ore, 37,367/. ; antimony, 
77311. ; manganese, 43,1031. ; hematite ore, 2201. ; 
mixed mineral ore, 49,894/.,; coal, 102,681. ; coke, 
48731. ; Kauri gum, 3,685,499/.; making a total 
value of 4,067,027/. 

Part II. is devoted to coal deposits and coal 
mines. Upto the end of 1885, the total output of 
coal in the colony was estimated at upwards of 
three and a half million tons; the annual output 
has now reached half a million tons, and is steadily 
increasing. The quality of coal is extremely varied ; 
the hydrous coal is generally hard and glossy, though 
of low specific gravity, and it frequently contains 
quantities of fossil resin. In the North Island there 
is a seam of this coal varying in thickness from 
6 ft. to upwards of 50 ft. In the South Island, 
north of the Clutha River, a section of coal forma- 
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tion is exposed on the sea shore for a distance of 
three miles, the aggregate thickness of seams 
amounting to 56 ft., individual seams varying from 
5 ft. to 30 ft. ‘‘ The most moderate computations, 
founded on the extent of the anhydrous coal forma- 
tions, show that there are not less than 4,000,000,000 
tons available in the following localities: Grey 
River, Buller River, West Wanganui, Pakawa, 
Aorere, Baton River, and Wangapeka in the Middle 
Island ; and at Whangarei a Kawakawa, in the 
North Island.” If this computation is correct, the 
modern New Zealander need not fear running short 
of coals. 

There is an appendix on the New Zealand School 
of Mines, whose teachings are specially adapted for 
the necessities of practical miners, This institution 
is most valuable, and if miners as a body could be 
induced to avail themselves of it, an incredible 
amount of good would result to themselves and to 
the colony, 
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The example New Zealand has set in gathering 
all this valuable mining data, is one the sister 
colonies of Australia should follow. If such books 
were widely distributed in Great Britain, more 
attention would be turned to the colonies than from 
courses of lectures by many emigration agents. 
Throughout the book there are excellent plates and 
geological maps ; these are of great assistance to 
the reader and add considerably to the interest of 
the book. The Mines Department of New Zealand 
is to be congratulated for the enterprise it has 
shown in bringing out this work, also the editors 
and contributors, for the entertaining manner in 
which they have put forward the varied informa- 
tion. 
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THE MAPS OF THE ORDNANCE 
SURVEY.—No. II. 
CopPrER-PLATE PRINTING. 

Wirn the exception of the 6-in. map of the 
counties south of Lancashire and Yorkshire and 
that of Scotland, all the maps engraved on copper 
are printed direct from the copper-plate, and not 
from a transfer to stone or zinc. The reason for 
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adopting this course is that very few copies (six 
to ten) are printed at any one time, so that 
printing from a transfer would be more expensive 
than printing direct from the copper. 

In the case, however, of the exceptions noted 
above, the impressions are obtained from a transfer 
to zinc, for reasons that will appear presently ; but 
the Lancashire and Yorkshire 6-in. maps are printed 
direct from copper, because some of these plates are 
too much worn to admit of good transfers being 
made from them. 

When a copper-plate is to be printed from, 
it is first cleaned to remove any old ink, &c., 
after which it is placed on a steam table to be 
warmed. The printing ink is then smeared all 
over the plate by means of a ‘‘dauber.” Con- 
siderable pressure has to be applied by the man who 
does this work, to force the ink into the lines, &c, 
The next operation is to remove the greater part 
of the superfluous ink with a cloth made of scrym, 
after which the plate is wiped with a cloth wetted 
with soda ash. Lastly the plate is sprinkled with 
water and wiped with a clean cloth, leaving the 
engraved lines full of ink. 

The plate is now ready for printing, and to pre- 
vent it from getting cold it is iced without delay 
in the printing press. For many years these presses 
were worked by hand, but quite recently a steam 
press has been erected, which will be described 
further on. The same series of inking operations 
are required for each impression. 

The paper on which the copies are printed should 
be mentioned ; that used for the 6-in. plans is a 
machine-made wove paper, weighing about 130 lb. 
per ream, for sheets measuring 40 in. by 27 in., 
and is fairly satisfactory, and similar paper is used 
for the 1-in. map. 

With the hand presses it is necessary to damp 
and scrub the surface of the paper in order to 
obtain sharp impressions. But impressions taken 
on damp paper have the great disadvantage that 
on drying, the paper not only shrinks consider- 
ably, but, what is worse, the contraction is not 
uniform, nor is it the same in the length of 
the sheet of paper as it is in the width. The 
copper-plate, however, is true to scale; it follows, 
therefore, that the impression will not only be 
too small, but it will also be distorted; and, 
further, this shrinking and distortion varies with 
each impression. Owing to the large size of the 
6-in. engraved maps, this shrinkage, &c., is very 
apparent, and it is for this reason that these maps 
are printed from transfers to zinc. 

A better way of getting over the difficulty is to 
print on dry paper, but to obtain a good impression 
a far greater pressure is needed, and some prelimi- 
nary experiments showed that with copper-plates 
264 in. wide (those on which the 6-in. maps are 
engraved) a pressure of forty tons would be neces- 
sary. This pressure being too great for the hand 
presses in use, it was decided to obtain a press 
capable of working easily at this pressure, and 
driven by steam. 

The general arrangement and construction of the 
gs will be seen from the illustration on page 55. 

ts design and manufacture were entrusted to 
Messrs. Furnival and Co., Reddish Iron Works, near 
Stockport, and it can be shortly described as follows: 

The two side frames are secured by a massive 
cast-iron cross-frame placed near the feet, as well 
as by two wrought-iron tie rods of 2 in. diameter, 
fixed near the top. The two printing rolls are 
each 1 ft. 6 in. in diameter and 3 ft. long, and are 
placed one over the other; they are made of 
chilled cast iron, accurately turned and then 
ground dead true and perfectly smooth on a special 
grinding machine. The printing table works 
between the rolls, and is made of rolled steel, 6 ft. 
long, 3 ft. wide, by 1 in. thick, and is accurately 
planed and surfaced. Small runner pulleys are 
fixed to the frame sides, to support the table in its 
to-and-fro movement, The bearings of the top roll 
are placed in boxes, which can slide vertically in 
slots in the side frames, and the pressure is obtained 
by means of a couple of compound levers and 
weights. The weights can easily be altered, and the 
pressure thus varied to any desired extent up to 
forty tons. 

The rolls are geared together with two cast-iron 
wheels of specially strong metal; the teeth are 
24 in. pitch, and are cut out of the solid. On the 
other end of the bottom roll is fixed a wheel 
of thirty-four teeth, 2 in. pitch, which gears 
to a pinion of eleven teeth, 2 in. pitch, made of 
hammered iron, also accurately turned and cut out 








of the solid. This pinion is keyed to a steel shaft, 
which has bearings in both side frames. On this 
shaft is also keyed a wormwheel of fifty teeth, 
14 in. pitch, the rim of which is made of phosphor- 
bronze; the boss is of cast iron and the rim and 
boss are bolted together with steel bolts driven in. 
The teeth in the wormwheel are cut to a true 
shape by a special hob of the same size as the worm, 
insuring that the worm and wormwheel will work 
together without backlash, and bringing the greatest 
amount of wearing surface of the worm into use. 

The worm itself is cut out of the solid in the 
middle of a steel shaft (which also carries a small 
flywheel), one end of which rests in a thrust bear- 
ing fixed to the foot of the side frame, the other 
end being coupled to the engine. The worm runs 
in an oil box covered over to prevent the oil splash- 
ing about. 

The engine selected for driving the machine 
was a Willans three-tandem compound reversing 
engine, coupled direct to the press, the speed 
being reduced by means of worm gearing. This 
selection was made because of the extremely 
satisfactory working and marked economy in steam 
consumption of four other Willans engines at 
work on the Ordnance Survey, together with the 
very small space occupied. 

The Willans engine is too well known to need 
description. It may, however, be mentioned that 
the one now under notice was the first revers- 
ing engine of the three-cylinder type fitted with 
guides acting also as ‘‘air cushion cylinders.” 
These have been used in all the later types of 
the Willans engines, as made by Messrs. Willans 
and Robinson, when employed for land work, 
such as electric lighting, or driving machinery, but 
they have only lately been applied to the revers- 
ing, or marine type. The engine is capable of 
developing 9 indicated horse-power when working 
at 720 revolutions per minute, with 120 lb. steam 
pressure, but it is governed by a Willans centri- 
fugal governor, adjusted for only 500 revolutions. 
This still high-speed is reduced by gearing to only 
34 revolutions per minute of the rolls, equivalent 
to a surface speed of about 17 ft. per minute. The 
press and the engine are firmly bolted down to large 
stones bedded in cement concrete. 

The engine, and consequently the press, can be 
started, stopped, reversed, and stopped again, with 
the greatest ease, and almost instantaneously. 
The whole arrangement works with the utmost 
smoothness, and without any noise. 

When, as in the present case, a press of this 
kind requires a separate engine to drive it, a small 
high-speed engine, connected by worm gearing to 
the press, is advantageous as regards space, and, 
moreover, the handiness of the arrangement is very 
great. As an experiment it was found possible to put 
the press through the following cycle ; namely, from 
a state of rest: start, stop, reverse, stop, start, stop, 
thus coming back to the original position in less 
than three seconds. This was, of course, done 
without the bed passing the full distance to and 
fro. This arrangement is also economical in that the 
engine is only running when work has to be done, 
which probably more than compensates for the loss 
of power due to the worm gearing. It should be 
noticed that a closed engine like the Willans, pre- 
vents any chance of oil flying about and damaging 
the impressions. 

The press has more than realised all expectations, 
and dry impressions, quite as sharp and distinct as 
damp impressions, have been obtained from copper- 
plates measuring 385 in. by 26} in. But it was 
found that perfectly dry impressions erred in the 
other direction, and came out, as the result of such 
heavy pressure upon the paper, about j; in. too 
long. The effect of very slightly damping the 
surface of the paper, just before printing, was 
therefore tried, and excellent impressions were 
obtained with less pressure than was previously 
required for dry impressions, but these were as 
much too short as the dry ones were too long. 

A better means of regulating the damping of the 
surface of the paper by sprinkling with water just 
before printing is now being devised, and it is hoped 
that it will then be possible to obtain impressions 
exactly the same size as the copper-plate.* 





* Since writing the above the method of printing on 
‘*sprinkled” paper has been so far perfected that im- 

ressions with practically no shrinkage can be obtained. 
Getae to this result and to the fact that sharper and 
cheaper impressions can printed direct from the 
copper, transferring to zinc has been abandoned for the 
6-in, maps, 





In any case, the improvement already effected is 
very great, for with damp paper, as used in the 
ordinary hand presses, the shrinkage averages ? in., 
and often amounts to 1 in., and is moreover 
irregular, varying from one sheet to another. 





SUBMARINE MINING. 
By Lieut-Colonel Bucknitt, R.E. (Ret.) 
(Continued from page 6.) 
ELECTRICAL ARRANGEMENTS ON THE Mine Fieips: 
In tHe Mings, Orecuit Ciosers, &c. 


Observation Mines.—The electrical arrangements 
in connection with observation mines may be of 
the simplest possible form, viz., insulated conductor 
from firing station, through fuzes in mine (or 
mines, two or more being sometimes fired simulta- 
neously), to ‘‘earth,” in the sea, and thence by 
‘earth return.” 

The electrical resistance is then the only test 
which can readily be taken to judge of the efli- 
ciency or otherwise of the system, and it is probably 
sufficient ; but opinions differ on this point, many 
experts considering that an apparatus should be 
placed in the mine (or the end mine, if more than 
one), which will indicate the efticiency of the system 
more thoroughly. 

A small electro-magnet is probably the best ap- 
paratus to employ, the movement of its armature 
by a small electric current, that can be sent through 
the fuzes safely, giving indications at the firing 
station that the system is in working order. These 
indications can be seen by means of a galvanometer, 
or heard through a telephone. The apparatus 
should be so arranged that it will cease to act pro- 
perly when wet, and it should be placed at the 
bottom of the small chamber containing the prim- 
ing charge of the mine. Should this chamber 
leak, it is then at once discovered. 

Any electrical engineer can design such an in- 
strument in half an hour, so no more need be 
said. 

Mines with Circuit Closers.—But an instrument 
may be designed which is not only capable of test- 
ing the mine or circuit closer, but also of controlling 
the electrical connections therein. The author 
believes that he was the first to propose such an 
arrangement, on the 9th March, 1871. The follow- 
ing were the words used in the memorandum: ‘A 
quantity battery is in connection with the upper 
plate of a switch or commutator. A tension battery 
connects with the lower plate ; and the third plate 
on which the axis of the switch handle is fixed 
connects with the cable. The mine may be incor- 
porated with the circuit breaker or be below it, and 
separate, but in either case the tension fuze is kept 
insulated from the cable. One pole of the fuze is 
put to earth, and the other is in connection with 
the metallic uprights of Mathieson’s inertia cir- 
cuit closer, modifie so as to be also a circuit 
breaker. Inside this is an arrangement consisting 
of a coil of rather thick wire wound round two soft 
iron cores with an armature pivotted centrally’ 
between them. On the axis of this armature, and 
fixed to it, isan ebonite disc, across which a metallic 
wire is led. A fixed metallic point in connection 
with the shore cable presses against a small angular 
return on the circumference, and near the bottom 
of the disc. At or near the other end of the disc 
wire are two metallic points, one in connection 
with the standard of the inertia bob, and the other 
with the fuze, or with the metallic uprights already 
referred to, these being insulated but in connection 
with one pole of the fuze. The armature is kept 
open by a small spring, or by a preponderance in 
the disc. The action is as follows: If required to 
fire by contact, the tension battery is switched 
to cable and a constant current passes along line to 
the circuit breaker. This current, however, is not 
of sufficient quantity to form an electro-magnet and 
attract the armature. As soon as a ship strikes the 
circuit breaker the bob leaves dead ‘ earth,’ and 
strikes against the uprights, and the tension current 
is thus switched through fuze and fires it. Again, 
if it be required to fire the mine by judgment, two 
motions of the switch handle in quick succession are 
necessary.” 

The quantity battery thus attracts the armature, 
and the tension battery fires the mine before the 
armature returns to its normal position. This 
arrangement gave power to test line for insulation, 
and for movement of armature ; but this was 
not noted on the memorandum. 

There were several defects in this arrangement, 
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and it is only described as a matter of historical 
interest. 

On the following year Captain (now Lieutenant- 
Colonel) R. Y. Armstrong, R.E., invented a much 
better arrangement, which was eventually adopted 
into the English service. 

Its present more elaborate and perfected form is 
a secret, but the broad principles are described in 
Stotherd’s ‘‘ Notes on Submarine Mining,” published 
in 1873. 

It consists of a polarised electro-magnet, its 
armature being pivotted centrally between the four 
poles of the electro-magnet, which latter is wound 
by a coil of thick wire offering small resistance, and 
by a separate coil of fine wire offering a high resist- 
ance. 

One end of the thick coil and one end of the fine 
coil are generally connected to ‘‘line,” whether the 
apparatus be placed in a mine or in a detached 
circuit closer. The other end of the thick coil is 
generally connected to a stop against which the 
armature impinges and rests when attracted to the 
electro-magnet. The other end of the fine coil is 
generally connected to earth. The armature is 
generally connected to earth, and in the mine this 
path generally traverses the fuzes. A small positive 
or negative current from the testing station gives a 
small deflection on a low resistance galvanometer, 
and an increased positive current gives a large de- 
flection due to the armature in the mine being 
attracted to the stop; also an increased negative 
current produces a similar effect, due to the move- 
ment of the armature in the circuit closer. 

Thus the presence both of mine and of circuit 
closer, in a presumably efficient condition, are in- 
dicated. 

The mine can, of course, be fired by the applica- 
tion of a positive current of sufficient strength at 
any time, and when it is desired to fire it automati- 
cally on a vessel striking the circuit closer, a con- 
stant electric potential is kept in the system 
insufficient to actuate the armatures in either mine 
or circuit closer, but sufficient when the resistance 
of the circuit to ‘‘earth” in the circuit closer is 
greatly reduced to produce a current that not only 
attracts the mine armature, but also actuates cer- 
tain apparatus on shore which automatically switches 
in the firing current and explodes the mine. The 
sketch on Fig. 57 shows this arrangement as de- 
scribed, but the instrument is provided with several 
terminals, and semi-permanent connections which 
can be easily altered, so that a large number of 
permutations and combinations are possible with 
two or more of these instruments, connected up so 
as to work differently with positive and negative 
currents. 

The ingenuity of the novice at submarine mining 
is, therefore, frequently directed towards the dis- 
covery of some new method of connecting up these 
instruments. 

They have not been adopted by the Royal 
Navy, which service aims at the greatest simplicity 
in all arrangements connected with sea mining. 
For the same reason automatic signalling arrange- 
ments at the firing station are also omitted. The 
difficulty lies in obtaining high efficiency with 
great simplicity. This will be aimed atin the gear 
described in these pages. We shall thereby also 
steer clear of the apparatus adopted into our own 
service, which certainly is not remarkable for sim- 
plicity, however great may be its efficacy as claimed 
by those who have elaborated it. 

Commencing with the circuit closer—a device for 
bridging a gap in an electric circuit when a vessel 
strikes the buoyant body containing the apparatus. 
The earlier forms were intricate, costly, and ineffi- 
cient. For instance, the Austrian pattern exhibited 
at the Paris Exhibition of 1867 had nine projecting 
arms, each with a spiral spring, each with a water- 
tight joint, and all or any of them actuating a cen- 
tral ratchet wheel on a vessel striking the case. A 
partial revolution of the wheel produced the desired 
electric contact, and if the mine was not fired, the 
wheel and plunger or plungers returned to their 
normal positions. 

A circuit closer designed by Professor Abel, about 
same date, was a great improvement. The radial 
arms were replaced by a disc on the top of the case, 
and slightly larger in diameter. The disc was con- 
nected to the apparatus by a flexible and water- 


tight collar. When a vessel struck the edge of the 
disc it effected an electric contact in the apparatus, 
in a@ manner that can be readily imagined. The 


Abel circuit closer is a reliable apparatus and pos- 


by the explosion of countermines in its vicinity. 
The pressures produced by such explosions might 
damage the flexible joint, but this could be guarded 
against without much difficulty. Itis quite possible 
that some modification of the Abel circuit closer 
may again be applied to submarine mining. 

The circuit closer which has found most favour, 
however, depends in its action upon the inertia ofa 
small movable body placed inside the buoyant case. 
Such an apparatus, designed by Quarter-Master Ser- 
geant Mathieson, R.E., was introduced at Chatham 
soon after the one just mentioned. It consisted of 
a lead ball on a steel spindle, the inertia of the ball 
causing the spindle to bend when the case was 
struck by a vessel, and the flexure of the spindle 
producing the desired electric contact by means of a 
ring carried against suitable springs fixed radially 
around it. The circuit closer was adopted into our 
service and used for many years. 

In July, 1873, Mr. Mathieson patented certain 
improvements. After describing the above appa- 
ratus in his specification, he describes an important 
defect as follows : ‘‘ This vibrating rod has hitherto 
consisted of a straight rod of steel, which, if not 
tempered to exactly the proper degree, will, 
when set violently vibrating by a passing vessel, 
either snap in two by being too hard a temper, or 
bend a little and take a permanent set if of too soft 
a temper, and thereby throw the adjustment out of 
order and render the apparatus useless.” ‘‘ To 
remedy these inconveniences I use instead of the 
straight steel rod a long length of stout wire coiled 
in the form of a helix, on which is fixed a short 
spindle with the weight on top. . . .” These appa- 
ratus in their turn were adopted into our service 
and a large number purchased. They are still 
serviceable and eflicient. 

The next improvement was designed by the 
author in December, 1876, and is shown on 
Fig. 58. a is a coiled spring of sufficient power 
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to hold the small ball b in one position unless 
the apparatus receive a shock; c is silk cord con- 
nected with an adjusting screw s at one end, and 
with the spring detent d at the other. If a vessel 
strike the buoy containing this apparatus, the ball b 
is thrown sideways against the cord, and this pulls 
d and releases the wheel w, which is actuated by 
clockwork and makes a complete revolution slowly, 
during which period of time the cable is connected 
through the fuzes to ‘‘ earth,” and the mine can be 
fired if desired. This mechanical retardation gives 
time to the operators at the firing station to dis- 
cover whether the circuit closer has been operated 
by the shock of a countermine or by the blow from 
the vessel of a foe. From 300 to 400 contacts were 
obtained, when the clockwork ran down. This 
was its defect, for no record could easily be obtained 
showing the number of contacts expended. The 
apparatus was improved by Major (now Lieut.-Col.) 
R. Y. Armstrong, R.E., who substituted a small 
polarized electro-magnet for the clockwork, and 
arranged for the armature, normally out of the 
magnetic field, to be drawn up into same by the 
cord ¢ when the circuit closer is struck. There it 
remains until the mine is fired or until a suitable 
releasing current is sent through the electro- 
magnet, causing the armature to fall back into its 
normal position. 

The scientific instrument makers of the School of 
Military Engineering have worked unremittingly 
for several years upon this germ, and have pro- 
duced a complex instrument on which numerous 
electrical beats can be performed. 

In December, 1881, the author drew up the 
following description of a simple apparatus which 
he believed, and still believes, is sufficient for all 
practical purposes. It was never forwarded officially, 
other work interfering, and was put aside until now. 
In Fig. 59 MM is a permanent horseshoe magnet, 
containing the ball-and-string apparatus already 





sesses the advantage of insensitivity to signalling 





described, To the poles N. 8. of the magnet are 


secured the cores of two small low-resistance electro- 
magnets C C, one end of the coil wire being con- 
nected to ‘‘line,” and the other to a contact stud b. 
The armature A is secured by a spring to the fixed 
insulated point P, whence an insulated wire is 
carried through the fuzes to ‘‘earth.” The other 
end of the armature spring carries a contact stud 
a which engages with b, when the armature is 
attracted to n s the poles of the electro-magnet, 
small ivory distance pegs, preventing absolute con- 
tact between the armature and the cores of the 











and thus 
A set spring Q adjusts the strength of 
the armature spring. The magnets are shaped like 


electro-magnets, avoiding magnetic 
adhesion. 
those in an Ader’s telephone. The top portion is 
perforated and tapped to carry the screw, and for 
regulating the tension of the pull cord, and a small 
nut «clamps same. An india-rubber ring r tied to 
a metal ring prevents the ball B from oscillating too 
violently. The various portions of the apparatus 
are clamped to, or carried by strong brass standards, 
which are secured to a metal base. 

When employed as a detached circuit closer for a 


-|large mine below it, the stud b is connected to 


‘earth’ through an interposed resistance of about 
1000 ohms, and in all cases P is connected to 
earth” through the fuzes. 

Firing by Observation. —The apparatus acts aa 
follows. The coils C C are wound so that a negative 
current from shore increases the normal polarity of 
the soft iron cores, consequently when the negative 
pole of a firing battery is connected with ‘‘line,” a 
current passes through the coils C C and the 1000 
ohms resistance to ‘‘ earth,” causing the armature 
A to be attracted to the electro-magnet, and thereby 
shunting a current through the fuzes to ‘‘ earth,” 
the resistance on the fuze circuit being low enough 
to cause the mine to be exploded. 

Firing by Contact.—-On the other hand, if it be 

desired to fire by contact, the negative pole of a 
weak but constant battery (a few Daniell’s cells) 
is connected to ‘‘ line,” and when the circuit closer 
is struck, the armature is pulled up mechanically 
and retained in that position electrically. The 
firing current can now be switched to line or not as 
desired, the mine struck being indicated at the 
firing station by a deflection on a galvanometer, and 
by causing an electric bell to be rung in a manner 
to be described hereafter, when the arrangements 
on shore are examined. Only one mine with a de- 
tached circuit closer arranged in this manner can be 
put on one core. 
Electro-Contact Mines.—When, however, the ap- 
paratus is employed in electro-contact mines, pure 
and simple, the ‘‘earth” wire from b through a 
1000 ohms coil is omitted. Several mines, say six 
or seven, can then be connected with one core or 
single cable, either in a string, one after the other, 
or on fork (see Figs. 60 and 61.) 


From firing Station 
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_ In the former case connecting boxes, as shown 
in Fig. 50 (page 643 of our last volume) are used ; 
in the latter a junction box, about to be described. 








When any mine on a group is struck, the 
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weak current battery in the firing station holds 
up the armature and deflects the galvanometer 
connected with the core leading to that group. 
The firing battery can then be connected to the 
core or not as desired. If it be not connected 
® positive current from the weak current battery 
releases the armature, by opposing the polarity 
induced in the electro-magnet cores by the perma- 
nent magnet, and brings the circuit-closing appa- 
ratus back to its normal condition. 

(To be continued.) 








THE HOWELL TORPEDO. 

Ir is difficult to understsnd why the United 
States Government has never selected a type of 
automobile torpedo for its ships and harbours, from 
the many systems which have been from time to 
time’called to its attention. While political party 
influences have no doubt had much to do with this, 
it is certain that tlhe reports of American officers, 
who have witnessed service and experimental trials 
with the Whitehead, have always been so unfavour- 
able that the Government departments have not 
followed in the footsteps of all the other principal 
powers, and adopted it as a service torpedo arm. 

It is also very odd to hear of that Government 





perfecting plans for, and building ships, without | 


first deciding upon the character of all the arms 
which they are to carry. Tenders for them have 
been asked and given, and some ships have actually 
been laid down—in fact a few have been completed 
—and yet the builders, in the absence of a decision 
on the part of the Government, are entirely igno- 
rant as to how those portions of the ships, to which 
torpedoes are to be fitted, should be adapted. Again 
tenders have been invited for the construction by 
contract of one first-class steel twin-screw sea-going 
torpedo-boat complete, exclusive of torpedoes and 
their appendages ; and in the specifications we find 
such requirements as the following, evidently 
based upon our own and foreign torpedo-boat de- 
signs that have been arranged for the Whitehead 
torpedoes exclusively, and weights employed which 
are those of the Whitehead and gear: ‘‘ From the 
forward conning tower to the stem of the boat the 
deck is to assume the form of a whale-back, so as to 
completely inclose and cover two torpedo launching 
tubes. The axis of the tubes is to be 3 ft. 6 in. 
above the water at the bow, and is to be inclined 
at an angle of 5 deg. with the L.W.L.” ‘Torpedo 
gear and torpedoes to weigh 3.5 tons.” 

The method of giving encouragement to inventors, 
manufacturers, and companies by according ex- 



















































































haustive official trials, appointing boards to make 
reports and then not purchasing the instruments 
recommended, or reimbursing the companies’ or 
individuals’ expenditure cannot, perhaps, be accepted 
as the model of fair dealing, but that Government 
has no doubt saved large sums to its treasury by 
not following the methods which have proved so 
costly to us ; while in the case of the Brennan, we 
undoubtedly acted hastily, and our officials get the 
reputation of always securing the ripe plums, if we 
can judge by a rather remarkable statement with 
which a New York journal credits Mr. Whitney, 
the Secretary of the Navy: ‘‘I am suspicious of 
naval influence, and I shall not commit myself to 
any action of the Board,” in the United States 
the fact that a naval officer had conceived and 
developed a torpedo has been much against its 
adoption there. 

A marked contrast to that of our Government’s 
acquisition of the Brennan torpedo, however, might 
be found in the case of the Howell torpedo, for, 
being such a simple mechanical instrument, and so 
small, cheap, and handy, most’Governments finding 
such an invention in their land would have adopted 
this submarine projectile long ago and quickly 
developed it. It is somewhat strange, therefore, 


| that the United States Government has not in some 
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HYDRAULIC ENGINE WITH VARIABLE POWER. 
CONSTRUCTED BY MR. ARTHUR RIGG, ENGINEER, LONDON. 
(For Description, see Page 61.) 
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way encouraged the inventor to make a more rapid | has been made in its favour, although all the tor- 
development of his conception. Since 1870 it has | pedoes presented for experiment showed a crude- 
ness and want of mechanical finish which ought to 
have been carefully avoided by the inventor from 





n more or less prominently before the depart- 
ments, the importance of its gyroscopic power, size, 
weight, and adaptability having been recognised 


almost from the beginning. Report after report| We understand our Government has already 





taken steps to learn what its merits are, and that 
a gunnery lieutenant has been examining in the 
United States everything connected with it, and 
in order to give our readers a comprehensive his- 
tory of the Howell torpedo we have carefully 
studied the various official reports and other pub- 
lications relating to it, as well as witnessed some of 
the trials. 

Seeing that all submarine weapons lacked direc- 
tive force in a horizontal plane and recognising the 
power contained in the gyroscope, Captain Howell, of 
the United States Navy, began in 1870 to experiment 
and develop the best means of utilising it for the 
guidance of submarine torpedoes. At first he placed 
the axis of a flywheel in the longitudinal axis of 
the torpedo, and in the first plan brought forward, 
this wheel was in the shape of a cylinder on the 
propeller shaft. The cylinder performed two other 
functions: it contained the explosive, and its 
momentum, on being caused to revolve, furnished 
the propelling power. The shell was cylindrical, 
with conical ends, and a screw was placed at each 
end of the shaft running through the axis. The 
launching apparatus consisted of a steam cylinder 
and long piston-rod, and machinery actuating a 
geared wheel on the after end of the propeller 
shaft gave it and the cylinder a rotary motion 
before ejection. The first change introduced was 
to make the flywheel of solid iron, and to place it 
with the axis athwartships, the explosive being 
packed in the forward cone. These features, sub- 
stituting steel for the material of the flywheel, 
have been retained, the changes having been in 
improved manufacture, better application of the 
motive power and in fitting horizontal and vertical 
steering gears. 

For the propulsion, the forward propeller was 
abolished and twin screws were placed aft, driven 
by belting from the flywheel axis, the propeller 
shafts were geared direct to the flywheel axis, 
a centrifugal pump was substituted for propellers ; 
then reciprocating fans on the principle of a fish’s 
tail; finally, two screws were reverted to. The 
means of spinning up the flywheel were first hand- 
gear, and afterwards a Barker’s mill. 

Fig. 1 on the opposite page is a general view of 
the Howell automatic fish torpedo, Figs. 2 and 
3 show the flywheel, gearing, and shafts. A 
very rapid motion of rotation is given to the fly- 
wheel, which is transmitted by the gearing through 
the shafts to the propellers which revolve in oppo- 
site directions. The propulsion is now by twin 
screws, the shafts being geared direct to the axleof the 
drum. The initial speed can be varied by changing 
the pitch of the propellers, or by altering the rela- 
tive sizes of the mitre wheels on the shafts and fly- 
wheel axle. To revolve the flywheel its axle is 
grasped through a clutch, by the driving shaft of a 
Barker's mill, which is disengaged when the re- 
quisite speed of revolution is acquired. The tor- 
pedo is then ready for launching. The present 
models are 8 ft. long, 13.3in. in diameter and the 
weight 325 lb., 70 1b. of which is the explosive. 
The shell is of spun copper. The steel flywheel 
weighs 1101b., and is spun up to 10,000 turns per 
minute, thirty seconds being required to attain that 
velocity. 

The fundamental principle upon which the steer- 
ing of the torpedo is based is that if a revolving 
flywheel be acted upon by any force which tends to 
turn it about any axis not parallel to its own, there 
will be a resultant motion about an axis perpen- 
dicular to the plane of those two. This offsets and 
opposes lateral deflection of the torpedo, and com- 
pels it to travel in the course in which it was 
originally pointed or launched. The axis of the 
flywheel being horizontal, any extraneous force 
tending to deflect it laterally will cause the torpedo 
to roll, which rolling can be conveniently availed 
of to bring into action steering mechanism arranged 
and operating to apply automatically an opposite 
deflecting or deviating force which will restore the 
status quo. 

The steering mechanism, Fig. 4, consists of one 
or more vertical rudders and rudder-operating 
devices, so arranged that when the torpedo rolls to 
starboard, the helm automatically will be put to 
starboard and vice versd. As the horizontal axis 
of rotation of the flywheel is transverse to the longi- 
tudinal axis of the torpedo, it is necessary to pro- 
vide a diving rudder to keep the torpedo during its 
run at a givendepth. This rudder is operated auto- 
matically by mechanism, Figs. 5 and 6, whose action 
is controlled by a combined pendulum and regulator, 
the action of the regulator being governed by the 
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COMPARATIVE QUALITIES OF DIFFERENT TYPES OF TORPEDOES. 








Description and Characteristics. 


Brennan. 


Howell. 


| Whitehead. 





Attachments and use Expensive and intricate 

Accuracy of submergence Course under water very erratic 

Appurtenances Complicated and costly 

Adaptability for ‘‘ exercise’ | None. Too complicated 
practice 


Ability to ayoid obstructions 


Small, its course under water 
being so erratic 


Simple and inexpensive 
Absolute 
Steam being used, are simple 


| Costly and intricate. 
Course under water erratic. 
| Complicated and expensive. 


Great ; power simple and cheap | Fair. 





Accuracy Not to be depended upon 

Bow discharge Cannot be used from point in 
motion 

Broadside discharge Same 


Together with appurtenances, 
very expensive 
Very great 


Cost of manufacture 


Care required to keep in order 
for use 


Cost of appurtenances Expensive. If desired to run 
more than one at the same 
time, each must have its own 
complete equipment 

Diameter Greatest diameter, 3 ft, 


Destructiveness Effective if it reaches its object 


Effect upon accuracy by over | Not fitted for under-water dis- 


water discharge charge 
Exercise, is it expensive ? Yes 
Facility of protection Fair 
Inventor Louis. Brennan, of Fitzroy, 
colony of Victoria 
Inherent directive force None 
Length 265 ft. 
Liability to derangement in | Very great 


handling and discharge ‘ 
Method of regulating immersion | Horizontal fins and horizontal 
bow rudders, the latter di- 
rectly actuated automati- 


cally 


By rudders actuated by levers 
and nuts operated by alter- 
ing the speed ofthe shore wire 
drums 


Method of regulating lateral 
direction 


Method of discharge By hand from a tramway 


Unwinding by machinery on 
shore of wire from drums 
connected with propeller 
shafts 

No, Preparation of wire very 
complicated, and appurte- 
nances expensive 


Motive power 


Motive power, Is it readily 
supplied in sufficient quantity 
to allow frequent exercise ? 


Motive power, Is it harmless? | Yes 
does it deteriorate with time 
and conditions incident to 
aervice? 
Power developed Not determined 
Range of effectivesubmergence | Few yards 
Room occupied by torpedo and | Great 
apparatus 
Belf-contained No 
Bpeed About 20 miles per hour 
Total range Governed by length of wire 
Weight 25 owt, 
Weight of explosive charge 200 Ib. 





pressure of the water in which the torpedo is im- 
mersed, which pressure, of course, varies with the 
depth. The office of the regulator is to cause the 
torpedo to sink and maintain itself at the required 
depth ; that of the pendulum to prevent the torpedo 
from diving or rising too abruptly. The former, 
in the first instance, is so adjusted that when acted 
upon by a pressure equivalent to that which obtains 
at the depth to which the torpedo is to be immersed, 
the diving rudder will be in its horizontal or 
neutral position, and the arrangement of all the 
parts is such that when the pressure exerted upon 
the regulator exceeds or ialls below that pressure, 
which may be termed the ‘‘ normal,” the diving 
rudder will be moved in a direction to bring back 
the torpedo to the required depth. For example, 
supposing the required depth of immersion for the 
torpedo to be 12 ft., the diving rudder will, at the 
time the torpedo is dropped or launched, be in a 
position to cause the torpedo to dive. When the 
torpedo reaches the required depth, normal pres- 
sure on the hydrostatic regulator is attained, and 
the. diving rudder will assume its neutral position, 
and thenceforward any tendency of the torpedo to 
seek a different level will be counteracted by the 
rudder, which will be thrown up or down, accord- 
ing as the hydrostatic pressure exceeds or falls below 
the normal. 

At the after end of the torpedo, surrounding the 


propellers, are tubes which, by reason of the mass | 


and velocity of water flowing through them, serve 


to stiffen the path against irregular movements in | 


the vertical plane. 

The discharging gear used up to the present time 
consists of a frame, or derrick, extending from the 
ship’s side under which the torpedo is hung by 





Fair | Small. 

Absolute | Not to be depended upon. 

Simple and sure | Difficult, uncertain, and dan- 
| _ gerous, 

Simple and absolute Impossible without deflection 


because of the absence of in- 
herent directive force. 
Cheap Expensive, 


None Very great. 
Large, taking air-compressing 


Small; connections with steam 
machinery and adjunets into 


power can be made cheaply 


consideration. 

13.3 in. 14in. 

Effective Not so effective, explosive charge 
being smaller, 

None | Serious. 

No Less expensive than Brennan. 

Good Good. 

Captain John A, Howell, | Robert Whitehead, of Fiume, 

United States Navy Austria. 

Absolute None. 

8 ft. 14 ft. 6 in. 

Small Great. 


Horizontal rudder actuated by 
hydraulic pressure, the at- 
a. pendulum weighing 


Horizontal rudders actuated by 
compressed air, governed by 
a valve actuated by hydraulic 
pressure, the attached pendu- 
lum weighing from 30 lb, to 
40 lb. 

Vertical ruddersare permanently 
adjusted in accordance with 
experiments made with each 
torpedo, 


When torpedo rolls (which is | 
inherent), an attachment to | 
which the shaft transmits 
power acts automatically 
upon vertical rudder 

Detached and swung from a 
protected port, or ejected by 
st2am from tubular shield t 

riage. 
Compressed air. 


Stored in flywheel to which 
accelerating power has been | 
given by steam 


Yes 


Ejected by compressed air or 
powder from a specially con- 
structed port pivotting car- 





No. 





\Safe, does not deteriorate 


| 550,000 foot-pounds 





Dangerous ; deteriorates. 


| 
| 
| 
| 
| 
| 
| 251,779 toot-pounds, 
| 


1000 yards Undetermined. 
Small Great. 
Yes Yes, 
24 knots for 600 yards 25 knots for 200 yards. 
22 knots for 600 yards. 
1000 yards Variously reported from 200 to 
600 yards. 
825 1b. 594 Ib. 
70 lb. (a torpedo of same weight | 41 Ib, 


as Whitehead, 14 ft. 6 
would carry 210 lb.) 


in. 





clutches and studs on its shell. The frame is either 
pivotted on the rail, as in Fig. 7, or fitted to slide 
in and out on a stationary beam ; in either case the 
torpedo can be slung from the deck, then rigged out 
and operated with rods or lanyards, steam being 
turned on the Barker’s mill, and the wheel spun up ; 
one lanyard acting on a trigger, disengages the clutch 
connecting the two ; the other lanyard, acting also 
on a trigger arrangement, disengages the torpedo 
from the clutches. To give itan impulse in the 
direction in which it is launched the torpedo is also 
grasped abreast the centre of gravity by a down- 
ward switching clutch, pivotted outboard on the 
frame beyond ; on being detached from the derrick, 
it is swung outboard in the are of a circle and de- 
tached automatically by a check and trigger on 
reaching the vertical below the pivot, as shown by 
the dotted lines on the right of Fig. 7. This gives 
it an impulse without changing the angle of its hori- 
zontal axis with the surface of the water. The sup- 
porting frame is free to swing below an axis parallel 
to the fore and aft line of the torpedo, so the axis 
of the flywheel is alse kept horizontal. 

An improved apparatus, however, comprises a 
tubular shield protected by armour, in which the 
torpedo will be placed. At the inner end are two 
| cylinders whose piston-rods reach forward and press 
|against studs on the middle body. The tube and 
support revolve about a centre to allow lateral 
train, the power for revolving the flywheel being 
‘conducted through this centre. Steam from the 
Barker's mill exhausts back into the condenser, 
| thus stopping the humming sound, to which great 
| objection had been justly raised. By one action 
of a lever the power is shut off and the torpedo 
ejected, 








During the last few years this torpedo has been 
tried before naval boards in the United States, and 
found to possess valuable qualities, chief among 
which are its strong directive force and its com- 
paratively small size. In recent experiments the 
diving apparatus worked promptly and effectively. 
The advantages claimed for it are summarised in 
the Tabular form annexed, and these claims appear 
to be fairly justified by experience. It is much 
cheaper to manufacture; for the same size and 
weight it carries a heavier charge of explosive ; 
it does not possess the element of danger con- 
tained in the air-flask, the rupture of which (by 
accident or hostile shot) has already been shown to 
be destructive to life and property ; its track is not 
betrayed in daytime and clear weather by air 
bubbles. Granting that the humming noise is 
stopped, the remaining objection that is set forth 
against it is that it does not lie in a state of con- 
stant readiness, but has to be spun up before it is 
ready for use. It is claimed that this does not 
exist to the extent stated, as when the wheel is 
once started very little power is required to keep it 
going, and it can be spun up from the time the 
vessel goes into action until she hauls out. 

The torpedo is remarkably handy. Successfully 
utilising the mechanical principle involved in com- 
ponent axes of revolution, it is not deflected in 
launching and is steered automatically, being the 
only torpedo having these features. It can con- 
sequently be launched from the broadside with 
accuracy, thereby gaining an advantage over tor- 
pedoes launched from the bow ; since, as ships will 
fight ‘‘bows on,” they must pass each other, in 
which case the broadside torpedo will have a target 
from eight to ten times as large as the bow torpedo. 
Besides, it is an open question whether a torpedo 
meeting a ship ‘‘ bows on” would not be deflected 
by the water and thrown from off her bow. The 
most favourable positions for torpedo fire will be 
when ships are passing each other; hence the 
possession of a torpedo having absolute auto- 
matic directive power will be of inestimable value, 
The Howell is the only one in existence posses- 
sing this characteristic. The torpedo has few 
parts, and can be used for exercises and drills 
with but little trouble and expense. Officers and 
men will consequently soon become expert in its 


use. 

In the trials of September last, made with a 
depth register to determine accuracy of sub- 
mergence, the torpedo ran its range with a varia- 
tion, at first, of less than 2 ft., and, after further 
adjustment, ran with no apparent variation. This 
important element having been successfully effected, 
attention is now being given to increase its already 
very high speed. 

The simplicity of this torpedo is one of its 
principal characteristics, and as a mechanical, self- 
contained instrument, it is very attractive. There 
are no wires to break or entangle, no expensive 
compressed air or gas machinery to occupy much 
needed space and be kept in repair, no electrical . 
complications. Any vessel having steam can effec- 
tively work and control it. In fact, it is automatic 
and automobile. Half a minute’s steam application, 
and off it can be sent on its mission of destruction. 
Cheap, handy, carrying a very large explosive 
charge, absolutely sure, and possessing high speed, 
it appears to be a typical submarine projectile. 
But experience only can decide if the weapon is 
really to be the torpedo of the future. 

The Tabular comparison annexed will be con- 
venient for reference, though it may be argued 
that a controlled torpedo should not be compared 
with those which are self-contained, but we have 
compared types of the latter that will be more 
effective than the Brennan for harbour defence. 





THE TORPEDO BOAT ‘‘ FATUM.” 

THE torpedo boat illustrated on our two-page plate 
and on page 54 was built by the firm of Orlando Bro- 
thers, of Leghorn, and has given remarkable results as 
regards manceuvring power and steaming and steering 
astern. 

This torpedo boat is provided with armour plating 
ahead in the position of the conning tower, and if this 
be presented against the fire of machine guns it pro- 
tects all her machinery and vital parts. This plating 
is of variable thickness up to 1 in., but it is to be ob- 
served that the maximum angle under which the shots 
could strike it is 30 deg. The torpedo tubes are also 
protected, and the angle at which shots could hit them 
is only 6 deg. Two ejectors are situated in the part 
protected by the plating, in order that the pumping 
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may not be interrupted in case of damages ia the un- 
protected part. : \ 

The manceuvring power of the boat is obtained by a 
rudder ahead and a propeller-rudder astern, worked 
simultaneously by steam. By this arrangement the 
complete revolution is accomplished in about 60 to 
65 seconds with a diameter of 150 ft., and the boat 
steers as easily when she is steaming astern as when 
she is going ahead. Owing to this peculiar disposition 
Messrs. Orlando's torpedo boat can approach the enemy 
protected by her armour-plating, fire off her torpe- 
does, and retire sternway, still presenting her armour 
to the enemy’s fire. As to the shots that the torpedo 
boat might receive from the tops of an enemy’s ship, 
her armour-plating reaches to a sufficient height to 
enable it to protect all her vital parts up to 1000 ft. 


distance. The principal dimensions of the boat are 
the following : 
ft. in 
Length 101 2 
Breadth __... “ ix oie a ll 6 
Height in thecentre .... Ss mi (ae 
Displacement ak 3 42 tons 


The hull is constructed of galvanised steel. The rudder 
stern and stern frame are of cast steel. The universal 
joint of the propeller is spherical, and constructed on 
the system patented by Mr. Salvatore Orlando. 

The speed attained by the boat is 19 knots, steaming 
ahead, and 15 to 16 steaming astern. Care has been 
taken that the stern lines should be as clean as the bows, 
in order that the boat may proceed astern easily, and 
this end has been attained, as even when steaming full 
speed astern with a heavy sea very little water is 
shipped on deck. 

The driving power consists of two sets of compound 
engines, each of which has the cranks at 180 deg., the 
high and low-pressure pistons consequently moving in 
opposite directions, Mach engine is fitted with only 
one valve, the steam ports of the high and low-pressure 
cylinders being just opposite each other. The cranks 
of one set: of engines are at right angles to those of the 
other. The diameter of the high-pressure cylinders is 
10? in., and that of the low-pressure cylinders is 
1744 in. ; the stroke is 10} in. 

The condenser has a surface of 875 square feet. The 
circulation is effected through a circulating pump dis- 
posed longitudinally in the ship, and is worked by an 
independent engine which also works the feed and air 
pumps. Incase of damage to the auxiliary engine, the 
natural induction due to the speed of the torpedo 
boat can be substituted for the effect of the circu- 
lating pump, and the engines can be kept going at a 
moderate rate of speed. 

The boiler is of the locomotive type, steel, with an 
iron firebox. It has a special feature designed to 
obviate leakage in the tube-plates. As is seen in 
Fig. 14, page 54, the smokebox end of the boiler is 
provided with a copper ring J-shaped, which connects 
the boiler end to the smokebox tube-plate, and allows 
the latter to follow the movements of expansion of the 
tubes, thus diminishing the risk of leakage at the 
firebox tube-plate. The total heating surface is 828 
square feet, and the working pressure is 140 lb. 

The engines developed in the trials 450 to 500 horse- 
ower. The greatest speed attained by the torpedo 
oat was nineteen miles, and would have been much 

greater if the boat had not borne the weight of the 
armour-plating. The armament consists, in addition to 
the two torpedo tubes, of two Nordenfelt machine 
guns placed on each side of the platform near the 
conning tower ; these can fire right forward and right 
aft. 





HYDRAULIC CAPSTAN ENGINE WITH 
VARIABLE POWER. 

OnE objection frequently raised to the application of 
hydraulic power has been the want of an engine which 
can be regulated so as to consume no more pressure 
water than is equivalent to the power given out. If it 
be taken that the average load on cranes and capstans 
does not amount to more than one-half of their extreme 
load, it follows that one-half of their power is in 
general thrown away. Moreover, the duty of these 
engines is generally put down as 60 per cent., so that 
the total expenditure of water in driving a hydraulic 
engine is usually far beyond what should be required. 

The difficulties to be removed are thus two-fold ; one 
thing is to increase the duty performed, and the other 
and more obvious thing to do, is to provide some method 
by which the power can be regulated; it being, 
moreover, desirable that any arrangement of this 
latter kind should, when applied to the engines of 
cranes or capstans, be available for either direction of 
motion, 

In the engine designed by Mr. Arthur Rigg, of 42, 
Old Broad-street, London, and which is illustrated on 
page 59, the difficulty has been overcome in a some- 
what novel fashion. There are three cylinders, and 
the internal construction of valves and passages is 
such that, it is stated, a duty of upwards of 80 
per cent. can be obtained even when running 200 
to 300 revolutions per minute. The cylinders turn 





round on a stud, and the piston-rod ends are all 
connected with crank-pins on the rim of a steel 
disc, which is carried by a shaft connected to the 
capstan by gear (Fig. 3). All this machinery is 
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placed in a pit and covered by an iron plates, and 
on its removal the engine is seen in plan, and all its 
parts are easy of access. In Figs. 1 and 2, page 59, 
the engine is shown removed from the pit na laid on 
its side. The proportions of this engine are so arranged 
as to give a strain by calculation of 34 tons on the rope ; 
and on an actual test the pull went beyond the 3 ton 
pressure gauge, which was the largest at hand for 
testing ; it may therefore fairly be assumed that there 
is very little or no loss when standing. 

As seen in Fig. 2, the centres of the cylinders and of 
the steel disc are shown coincident—in such a position, 
indeed, that no movement could occur if the water 
were turned on. If the stud on which these cylinders 
turn round be moved to the right or to the left, then 
the pistons would move backwards or forwards in their 
respective cylinders, and the admission of water pres- 
sure causes the engine to turn round. As the centres 
diverge from each other, the piston stroke increases, 
until at either end it reaches the designed limit, so 
that a provision exists by which the power may be 
varied in either direction. If the central stud be 
moved to the left, the engine turns round to the right 
(in the direction of the hands of a watch), but if the 
cylinder centre be moved to the right, then the engine 
goes round in the reverse direction. 

The advantages of reversing a capstan engine are 
great, ame in releasing ropes, which sometimes 
get locked and have to be cut away to let the vessel 

o free ; and the variability of stroke allows full power 
or heavy vessels, while the engine can be driven 300 
to 400 revolutions, or faster, when towing barges or 
smaller craft. It only remains to explain how the 
movement of the stud carrying the cylinders is ac- 
complished, for it is obvious that no force a man 
might exert could possibly transfer the centres from 
one side to the other. 

The real work is performed by a supplementary 
hydraulic engine of the reciprocating type, as shown 
most distinctly in Fig. 2. This engine consists of two 
rams of different areas, one having a constant pres- 
sure, and serving for inlets from the drains, and the 
other of double its area, Behind the larger ram the 
full pressure can be admitted, or a communication can 
be made with the exhaust. This operation is performed 
by small valves connected to the —s lever ; so 
the attendant has no exertion to make, but simply 
moves the valves as he desires, and the engine drives 
the capstan one way or the other, the speed also being 
under perfect control. 

For engines running in only one direction a governor 
is employed to move similar valves, and as the balls go 
in or out, so does the stroke increase or diminish, and 
any degree of isochranism can be secured, so that this 
hydraulic engine can be governed as well as a steam 
engine, using no more water than due to the power 
required. We are informed that it drives a dynamo 
with absolute steadiness, and gives a return exceeding 
50 per cent. duty. 

The cylinders, of course, are single-acting. The 
water enters at the union seen to the left in Fig. 2, 
passes through the fixed cylinder and its ram, and 
then comes to a port in the bearing which carries the 
central stud. The cylinders have eyes at their lower 
ends (Fig. 1) threaded on this stud, and in these eyes 
the ports are formed which give passage for the water 
to the respective cylinders, and at the right times are 
opened and closed by the relative angular motions of 
the cylinders themselves, The exhaust water is dis- 
charged through the vertical pipe (shown in Fig. 2) 
and this pipe further acts asa stay to prevent the rams 
turning in the fixed cylinders, 





NEW JETTY AT ESTON. 
ON page 66 we give engravings showing the design 
and method of erection adopted for the new jetty 
recently constructed at Eston by Messrs. Bolckow, 
Vaughan, and Co., Limited. The jetty was designed 
by Mr. Franklin Hilton, under whose supervision the 








whole of the drawings were got out in the offices 





of the firm, who have also made or purchased the 
whole of the material used in the structure. The 
labour of erection, however, was entrusted to a local 
contractor, who undertook to complete the work in 
five months, but owing to the method of erection 
adopted the jetty was completed and open for traffic 
within eleven weeks. 
As our engravings show, the structure is founded on 
screw piles, which were driven two at a time bya 
machine of special construction, travelling along a 
temporary line of rails laid down for this purpose, and 
alongside of this was laid another line for conveying 
material. Two other rails at a 17-ft. gauge were also 
laid, on which three small Goliath cranes travelled, one 
being employed in lifting making-up lengths, columns, 
&c., into position, the others performing a like office 
for corbels, cross-trees, way beams, and side stringers. 
As soon as the latter were in place and the diagona! 
struts were finished, the work of fixing deck planking, 
rail beams, rails, handrails, and concreting was pro- 
ceeded with simultaneously with the other stages of 
the work. The successive steps in the erection of the 
structure are shown at the points a to iin Figs. 1 
and 2. 
It had at first been intended to erect the columns 
and superstructure by means of a jib crane travelling 
os the deck of the pier, but owing to the extremely 
rapid progress made by the screw-piling machine, 
which is shown in Figs. 3 to 5, and which was found 
capable of putting down four pairs of piles between 
the ebb and flow of each tide, this plan was aban- 
doned and the Goliaths substituted as described 
above. The only difficulty encountered in carrying 
out the work was in getting out the making-up 
lengths quickly enough; this was finally overcome 
by casting a number of these of different lengths, and 
as each pair of piles was driven home, levels were 
taken, and the nearest making-up lengths were put in 
a lathe and cut off to the required dimensions. 

Since the opening of the jetty last October, the 
traffic over it, including weight of rolling stock, has 
averaged 36,000 tons per wake. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 6, 1888. 
DuRin¢ the past year railroad mileage reached 12,700 
miles and rails were made sufficient to lay 20,000 miles. 
The rest went into repairs and extensions not included 
in main mileage. The rapid building of railroads has 
made an unusual demand for all kinds of iron and steel 
products. Railway towns have been springing up 
throughout the west and manufacturing towns through- 
out the south. House building has been carried on to 
a greater extent than ever before in our history. All 
this has been done, while crops have been rather un- 
satisfactory. Prices have been lower for cereals 
than for some years. Speculation has prevailed in 
land of all kinds even in far Western States and Terri- 
tories. A vast amount of money has been invested, 
where it will remain unproductive for from three to 
five years. The cotton industry has increased during 
the past year from 10 per cent. to 15 per cent., while 
the woollen industry has declined perhaps that much. 
The volume of business last year is estimated by some 
authorities at 51,000,000,000 dols. over the exchanges 
of 1886. Asa rule railroad stocks are lower than a 
year ago by several dollars per share. The supply of 
money at a low rate of interest is the strength of the 
situation. There is a demand for all loanable funds, 
and payments of interest and principal have thus 
far been promptly made. Financiers fear no de- 
ression in money or in the industries, but look 
or a continuance of commercial and manufacturing 
activity throughout 1888. An increase in the agricul- 
tural area will be made this year. The favoured sec- 
tion will be the north-west. The outflow of population 
from the Atlantic States to the south-west still con- 
tinues, because of the cheapness of land and the oppor- 
tunities to engage in industrial employment afforded 
there. Railroad companies have been earning liberal 
dividends upon trunk lines and light dividends upon 
some of the smailer lines, not usually reported. ‘The 
iron and steel mills of the country have been idle for 
the past ten days, but have nearly all resumed this 
week, The steel rail mills will remain shut down 
until orders justify a resumption. No orders have 
been booked yet at less than 32 dols. Very little ore 
is arriving owing to the prohibitive ocean freight 
rates. An anthracite strike was inaugurated this 
week, and idles from 70,000 to 100,000 men. The 
Reading Railroad is mainly affected, and its supply of 
coal will be almost entirely cut off. The Reading 
Company has resolved to break down the organisation 
of the Knights of Labour, because of its arbitrary 
course, but the miners have the sympathy of the 
public, whatever that is worth. 





Souta ArricaN GOVERNMENT RaiLways.—It is ex- 
pected that the Cape Government railways will yield a 





return of 44 per cent. this year upon the capital ex- 
pended upon them. 
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EXPERIMENTS ON THE DESCENT OF BLAST FURNACE CHARGES. 


(For Description, see opposite Page.) 
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BLAST FURNACE CHARGES. 


Experiments Illustrating the Descent of the Charge in an 
Iron Blast Furnace.* 

By Rosert H. Ricuarps and Ricnarp W. Lopes, of 
the Mass. Institute of Technology, Boston, Mass. 
(Duluth Meeting, July, 1887.) 

A GREAT deal of speculation, as well as actual experi- 
ment, has been devoted to ascertaining the changes in the 
materials during their descent in an iron blast furnace, 
affecting (1) the chemical constitution, (2) the mechanical 
condition, and (3) the arrangement of the materials. With 
a view to throw some light upon the third question, we 
constructed a model and tried experiments which are here 
described. 

Our model is a vertical section of a furnace, with the 
lines of the Edgar-Thomson furnace D of 1885, for the use 
of which we are indebted to Mr. Gayley. The model is 
40in. high, and made to scale (4in. equals 1 ft.), and the 
horizontal section of the space through which the charge 
falls at any point in the descent is 14 in. x d, d being the 
diameter of the furnace at that place. 


Fro, 1. 

















We are unable to say just where the idea of making 
this model came from ; perhaps, partly from ‘‘ The Princi- 
ples of the Manufacture of Iron and Steel, 1884,” I. Low- 
thian Bell, p. 124; partly, also, from an indistinct recol- 
lection of some one’s having reported to us that he had 
made such a model, The facts, however, are gone from 
memory now. 

The back and sides of the model are of -in. pine board ; 
the front is }-in. plate-glass, screwed to the sides. The 
space between the glass front and the board back is 14 in. 
Below is a little bin into which the charge falls, and from 
which it is shovelled back to the bell and hopper. Every 
shovelful withdrawn from below settles the contents of 
the stack sufficiently to receive a new charge above, and 
in this way a great variety of feeds may be rt 
tried, and the arrangement due to them inspected throug’ 
the plate-glass, 

The material used for the charge in these tests was 
composed of beach pebbles and clean quartz mill sand ; 
and the different sizes were mixed in the proportion 
indicated below, making four lots : 





1 SR eee a * 
_ Lot I. | Lot IL. Lot Ill. | Lot IV. 





Through 4 in. sieve on } in.| p. cent, p. cent. |p. cent. |p. cent. 

sieve .. se ee «| 38.74 | 51.66-; 64.0 | 76.08 
Through } in. sieve on } in.! | | 

ia, Me ae oe «>| 2,56 181; 20 | 248 
Through jin, sieve on 7, in.| j | 

| 90 | 639 

4.566 | 3.82 1.40 


sieve... : pe .-| 18.67 | 11.17 
Through 4, in. sieve on jy in.) 4s 
| 40.46 | 82.02 | 22.70 | 13.69 


eves ts, =» 20 
Through ,\, in. sleve 





~ Bach lot of material, so mixed, was used for a series of 
tests, and in every case, as soon as the furnace had got 





* Transactions of the American Institute of Mining 
Engineers. 





into normal running, a photograph of the condition of the 
charge at that time was taken. From these photographs 
thus obtained the accompanying engravings were made. 
They have been carefully compared with the originals and 
found to be accurate. These illustrations are in series, 
with two variables, namely, first, the kind of the bell or 
distributor, and secondly, the proportion of coarse and 
fine in the material used. 

The Roman numerals I,, II., III., and IV. are used 
to designate the lot of material referred to, and the letters 
a, b, c, &c., are used to designate the bells or distributors 
wasn were used—a, large, bell; b, small bell ; c, no bell 
at all, 

Figs. 1, 2, 3, and 4 with variable gravel in series, will 
be seen to start with a large proportion of fine in 1, and 
gradually become coarser till 4 is reached, in which there 
is a large proportion of coarse. 

Figs. 1, 2,3 with variable bell in series, will be seen 
to start with 1 (large bell), having three columns placed 
thus—a column of coarse material in the centre with fine 
at the two sides; then comes 2 (small bell), with five 
columns, having coarse in the centre and an annulus of 














fine, representing two intermediate columns and two 
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columns of coarse again on the outside; finally, Fig. 3 
(no bell), which is fairly well mixed, except that there is a 
trifling excess of coarse material on the margin. 

Fig. 4 has been taken since the paper was written ; it 
represents a furnace with a funnel delivering the whole 
of the gravel at the centre of the stock line, and in it 
will be found two columns of coarse on the sides and a 
column of fine in the centre. 

Figs. 8 and 12 were only tried for one series, and they 
go to show that with a small bell, if the stock is not kept 
up to the proper stock line, the arrangement approaches 
Fig. 1; in Fig. 12, nearly so, and in Fig. 8 quite so; i.c., a 
small bell poorly fed does the work of a large bell well fed, 
at the expense, however, of loss of height in the furnace. 
See Figs. 1, 8, and 12. 

The large bell is the normal Edgar Thomson bell ; the 
small bell is 4 in. (representing 8 ft.) in diameter, and was 
chosen not from any known practical proportions, but 
simply to see what would be the effect of a small bell. 

Series I. (Figs. 1 to 4) shows isochronous lines, which 
connect particles that have been in the furnace the same 
length of time. These curves were obtained by putting 
in a layer of charcoal and chalking its position after every 
withdrawal of charge from below. 

In examining these photographs, we notice : 

1. That a bell which is large, with reference to its stock- 
line, always gives the charge in three columns, the two 
outer are fine the one inner column is coarse. See Figs. 
1, 5, 9, and 13. 

2. That a bell which is small, with reference to the 
stock-line, and which is kept full fed, always yields the 
charge in five columns. The centre is coarse, then an 
annulus of fine, and then margins of coarse again, 
Figs. 2, 6, 10, and 14. 

3. That a furnace fed without a bell, and whose top is 
smaller than the stock-line, will give a fairly even mix- 
ture; the coarse material being slightly concentrated in 





nace fed with a central funnel gives three columns, namely, 
fine in the centre and two course columns on the sides, 


See Hig. 4, 

4. That if the stock-line be varied from high to low, 
with a small bell, the arrangement of particles resulting 
will vary from the five columns to three columns. 
Figs. 6, 12, and 8. 

d. Columns of coarse material appear to settle more 
rapidly ; columns of fine, less rapidly. See Figs. 1, 2, 3, 
and 4. Here the coarse in the centre of Fig. 1 appears to 
descend fully twice as fast as the fine on the sides. In Fig, 2 
the coarse being on the sides as well as in the centre, the 
charge settles about evenly until the point is reached 
where the friction and squeezing of the boshes comes in, 
when the central coarse column pushes ahead. In Fig. 3 
the coarse is slightly concentrated in the margin, and 
hence the margin settles a little faster until the boshes are 
reached ; and finally, in Fig. 4 the sides are wholly coarse, 
while the centre is fine, and here we have the sides gain- 
ing on the centre a little faster even than in Fig. 3, 

If we are rightly informed, there is a general opinion 
among iron men that a hand-fed furnace is better fed than 
any other, but that the quantities now used forbid hand 
feed. The evenness of the feed in Figs. 3, 7, 11, and 
15, would seem to bear out this opinion, Again, in 
order to drive a furnace for great production, it is neces- 
sary to have a large bell (that is to say large in the sense 
used in this paper), and one with a proper proportion to 
the stock line. Now the greatest danger in a hard-driven 
furnace would rooss be that the lining would give 
out. Observe how the work is balanced for fast driving 
and brick saving in Figs, 1, 5, 9, and 13. Here the side 
columns are fine, the gases penetrate slowly, reduction is 
slow, combustion is slow, heat cannot attain its highest 
degree, and the bricks are saved. To balance all this, 
and prevent the furnace from going to white iron and 
black slag, this part of the charge moves slowly down 
through the furnace and thus has longer time to pass 
—— its chemical and physical changes. On the 
other hand, the centre of the charge moves er om A down, 
has bes ad moving gases, combustion is rapid, reduction 
is rapid, heat attains a high degree, and hence the ore 
can safely through its chemical and physical changes, 
even though the time allowed it is much shorter. If this 
idea be correct, then hand-feed can only be applied to 
slow-running furnaces, for the coarse will be at the sides 
(Figs. 3, 7, 11, and 15), and with hard driving and great 
production will fail to protect the brick linings. 

We presume that the forming of coarse and fine 
columns will have a tendency to produce an “‘ unmixing ” 
of the charge. While at times this might cause trouble, 
it again might give the the furnaceman a chance to put in 
his medicine where it was wanted, Yor instance, he 
could put more lime in the centre and less on the sides, or 
vice versd, by having the limestone coarser in the first in- 
stance and finer in the second. The same would be true 
also of thecoke. It will takea person of more experience 
in iron than either of us to tell whether scaffolds could be 
removed by feeding, for several successive charges, three- 
quarters of the bell with normal ore charge, and the 
other one-quarter, immediately over the scaffold, with all- 
coarse charge, and so for several successive charges to lead 
the high heat over to the side where the scaffold was 
located, and in that way to partly scour and partly burn 
the obstruction off. 

Fig. 16 was obtained while the model was being de- 
signed. The discharge at the bottom was only 14 in. wide 
at that time, and the figure is put in simply to show how 
a perfectly stationary scaffold can form in this model bed 
with dry gravel and sand, if only a little obstruction is 
left for it to rest upon, All the space behind the chalk 
line is scaffold. 

We presume that the remark will occur to the reader 
that “a 40-in. furnace cannot reproduce exactly the con- 
ditions of an 80-ft. furnace.” he following exceptions 
may be taken to experiments of this character : 

1. A rectangular horizontal section gives an untrue re- 
presentation of the two opposite sectors taken from a 
circular horizontal section. The error here is that the 
central columns shown in our diagrams are a little too 
narrow and the side columns are a little too wide. 

2. Our material is all of the same ped em while 
iron ore, limestone, and coke vary a good deal. This 
might make a difference in the arrangement, but probably 
not much, as the fragments take their places according to 
size, the largest rolling the furthest, the smallest lodging 
almost immediately. ‘ 

3. 4-in. and 3-in. pebbles may be mathematically right 
for a 40-in. furnace as compared with the usual size, fed 
to an 80-ft. furnace, but cannot of course exactly repro- 
duce the effects, 

4, The chute of the material with an 11-ft. bell may 
differ in velocity from that of a 5-in. bell, but in each case 
they simply deliver the material at the angle due to the 
bell, which is the same in both cases. 

5. In a rectangular sectional model the friction of the 
charge on glass in front and wood behind would cause a 
different condition from that in a circular furnace, tend- 
ing to retard the rapid-moving particles more than the 
slow, and in this way flattening the isochronous curves. 

6. The loosening of the charge in the large furnace by 
the combustion of the coke cannot be represented in the 
model. If the coke were evenly mixed this would affect 
the settling evenly, but if, as is more likely the case, the 
coke is somewhat concentrated in the centre, then the 
centre would be accelerated. This fact would cause 
the isochronous curves in Figs. 3 and 4 to be too convex 


See | and those in Figs. 1 and 2 to be too obtuse in the model. 


We presume that exception No. 1 makes a noticeable 
difference, narrowing the inner columns and widening the 
outer ; and that Nos. 5 and 6 both cause a greater re- 
tarding of the fast-moving, as compared with the slow- 





the margin. See Figs. 3,7, 11, and 15, And that a fur- 


moving articles, in this way giving flatter isochronous 
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curves than would be true in the large furnace; neverthe- 
less, crude and defective as the experiments are, we hope 
they may throw some light upon the difficult question of 
furnace feeding. 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig iron warrant market 
was again flat last Thursday, and a further decline in 
prices took place on Scotch and Cleveland warrants 
each 2)d. per ton, and on hematite iron 5}d. per ton. 
Flatness was also the characteristic of the market 
on Friday, and prices again declined, in sympathy, 
to some extent, with the drop in the price of copper. 
Scotch warrants fell off in price to the extent of 4d. per 
ton, Cleveland 3d., and hematite 14d.—making the decline 
over the week 1s, 2d., 94d., and 1s. 4d. per ton respec- 
tively, and from the opening of the year 1s, 10d. per ton, 
1s, ohd., and 1s. 10d. respectively. The closing settlement 
prices were—Scotch, 41s. 6d, per ton ; Cleveland, 32s. 14d.; 
hematite warrants, 433s. 9d. There was rather a heavy 
fall in the price of warrantiron on Monday. The market 
opened flat, and in the forenoon closed 3d. per ton down 
for Scotch warrants. Sellers for the fall began operations 
with the opening of business, and sold down to the close, 
the quotations steadily declining in the afternoon till a 
further drop of 64d. per ton was reached, business being 
done down to 40s. 10d. cash, being the lowest price paid 
since December 2, and being a drop of 4s. from the highest 
cash price of last month, Cleveland iron fell in price 34d. 
perton, and hematiteiron11d. perton. Thesettlement prices 
at the close were—Scotch, 40s. 9d. ; Cleveland, 31s. 9d. ; 
hematite, 42s. 10}d. per ton. There was a quiet tone in 
iron circles at the opening of the market yesterday. As 
low as 40s. 8d. cash per ton was accepted early in the 
forenoon for Scotch warrants, but the market rallied and 
prices became firmer, the recovery amounting to 7d. per 
ton on Scotch iron, 3d. on Cleveland, and 104d. on hema- 
tite warrant iron. The market was very flat to-day, the 
price for Scotch iron again falling to 403. 10d. per ton 
cash, on a rumour that a fall of 10s. per ton had been made 
in the price of steel plates. The price was a little firmer 
at the close, Cleveland and hematite warrants both felt 
the infiuence of the rumour as to the price of steel Much 
of the recent dulness has no doubt been due to selling by 
some outsider who bought at the high prices, but it has 
been largely assisted by ‘‘ bear” operations. But though 
the warrant market has been suffering from depression, 
it is satisfactory to find that the general condition of the 
jron and steel trades of the Glasgow district, as well as 
throughout the country generally, continues to be most 
encouraging. It is confidentally affirmed that the con- 
sumption of for home purposes has perhaps never been 
larger than it is at present, while the prospects for the 
early future are regarded as being free from all concern. 
As is usually the case with such movements in the war- 
rant market, they are having the effect of checking the 
evnag of contracts, as buyers incline to hold off in the 

ope of obtaining more favourable terms, and in that 
respect the influence exerted is of an adverse character ; 
but such artificial causes are, as a rule, only temporary. 
An additional blast furnace has been blown in at Lang- 
loan Iron Works, so that over all Scotland there are now 
84 furnaces in actual operation, as against 75 at this time 
last year, and 92 at the same time in 1886. Last week’s 
shipments of pig-iron from all Scotch ports amounted to 
5686 tons, as compared with 5576 tons in the preceding 
week, and 9215 tons in the corresponding week of last 
year. They included 1202 tons for the United States, 
315 tons for Australia, 140 tons for France, smaller 
quantities for other countries, and 3376 tons coastwise. The 
stocks of pig-iron in Messrs. Connal and Co.’s public 
warrant stores stood at 942,782 tons yesterday afternoon, 
against 942,773 tons yesterday week, thus showing for the 
week an increase of 9 tons. 

Strike of Rivetters at Govan.—This strike, which was 
referred to in last week’s ‘* Notes,” is now at an end, the 
men having resumed work. A consultation took place 
last Thursday between the manager of the London and 
Glasgow Shipbuilding and Engineering Company and a 
deputation of the workmen, when it was agreed to in- 
crease the rate paid per 100 rivets to the extent of 6d. 
The men contended that, for the same class of work, they 
were being paid less than ithe rate paid in other ship- 
building yards. 


The Greenock Rivetters’ Wages,—Last week the rivetters 
employed by Messrs. Russell and Co. in their Greenock 
shipyard, asked an increase of wages, and the firm offered 
to pay 8s. 3d. per 100 rivets below the tank, and 7s. 3d. 
per 100 rivets above the tank. At a special meeting of 
the local branch of the men’s trade union held on Satur- 
day evening, it was resolved to accept the offer. The in- 
crease conceded is 6d. and 1s. 9d. per 100 rivets below and 
above the ballast tank, respectively. 


Shipbuilding Contracts.—The: £ rdrossan Shipbuilding 
Company have been successful in securing a contract to 
build a powerful steam yacht. She is to be built of steel 
and fitted with all the most approved modern appliances. 
The designer, Mr. Robert Kent, will superintend the con- 
struction of the vessel. Messrs. Pearce Brothers, Dundee, 
have been intrusted by the Works Committee of the 
Dundee Harbour Board with the building of a steel twin- 
screw steam tug, measuring 120 ft. by 24 ft. by 10 ft. 8 in., 
and to be propelled by two sets of triple-expansion 
engines having cylinders of 12in., 17 in., and 30 in. in 
diameter, with piston stroke of 20in. Sheis to be very com- 

letely equipped, to be classed 100 Al at Lloyd's, and to 
ee a No. 3 passenger certificate. Six offers were re- 
ceived for the work, four from Dundee firms, and one 
each from a Leith and a Glasgow firm. The tender of 
Messrs. Pearce Brothers, which was the lowest, amounted 
to 6700/. 





The Jumes Watt Anniversary.—The James Watt anni- 
versary dinner, which has been held for so many years in 
this city, under the now defunct Association of Foremen 
Engineers, is henceforth to be held under the joint aus- 
pices of the Institution of Engineers and Shipbuilders in 
Scotland and the Philosophical Society of Glasgow. The 
first celebration of the Watt Anniversary under the new 
arrangement will take place on Saturday evening of this 


in McLean’s Hotel. Mr. A. Kirk, senior partner of Messrs. 
Robert Napier and Sons, and President of the Institu- 
tion, will occupy the chair. The duties of the vice-chair will 
be discharged by Dr. J. B. Russell, President of the Philo- 
sophical Society, who will in turn become chairman of the 
dinner next year. Mr. John Turnbull, Jun., will propose 
the toast of *‘ The Memory of James Watt.” It has been 
the custom for many years to havea ‘‘ Watt Lecture” de- 
livered to the Philosophical Society of Greenock, Watt’s 
native town ; and in some past years eminent men have 
discharged the duty of delivering the lecture. On this 
occasion a townsman is to be Watt Lecturer, to wit, Mr. 
John Scott, C.B., shipbuilder and engineer, who is to dis- 
course on the progress of mechanics. 


Dundee Mechanical Society.—At a meeting of this Society 
held on the 12th inst. in the Christian Association Hall, 
Mr. Andrew L. Peacock read a paper on the use of brass 
in mechanical engineering. He explained the different 
inetals under the headings of bronzes and brasses, and 
subdivided them into the compositions used by engineers 
for special purposes, dwelling particularly on the produc- 
tion of phosphor and manganese bronzes. The use of anti- 
friction alloys was referred to, and it was stated that 
unless carefully watched they were apt to give trouble in 
certain machines, such as locomotives and marine engines. 
In te discussion which foilowed the opinion was expressed 
that the explosion which took place on board the Elbe was 
due to defective workmanship in brazing the copper pipe 
which burst. At the close of the meeting Mr. Peacock 
was awarded a vote of thanks for his interesting paper. 


Ardrossan Harbour Extension Works.—These works, 


Railway scheme, are making rapid progress in the hands 
of the contractor, Mr. Lawson. In two parts the excava- 
tions have reached the required depth, which is 21 ft. 9 in. 
below the original surface ; and as the day lengthens the 
present squad of about 700 workmen will be augmented, 
while even now night and day shifts are forthwith to be 
employed. The channel between the lighthouse and the 
Crinan Rock will be 400 ft. wide, while the depth of water 
at the new harbour will be 18 ft. at low water and 27 ft. 
at high water. The area of the new dock will be about 
ten acres, while the new outer basin will extend to seven 
acres. Every modern appliance for the speedy loading 
and discharge of vessels will be furnished, and the new 
harbour, when completed, will doubtless largely increase 
the trade of the port. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change at Middlesbrough, but the 
amount of business transacted was not great. For prompt 
shipment No. 3 g.m.b. was quoted as low as 32s, per ton, 
but makers were not inclined to book orders at any such 
tigure. On Monday night Messrs. Connal and Co., the 
warrant store-keepers, had in stock at Middlesbrough 
345,960 tons, an increase on the previous week of 2526 tons. 
In Glasgow this firm hold 942,782 tons. Hematite pig 
iron is offered at 44s. 6d. to 453. per ton f.o.b. east coast 
ports. It is not at all surprising at this season of the 
year that the exports from the Tees are smaller. The 
total shipments of pig iron up to date this month 
at Middlesbrough. are 25,900 tons, as compared with 
40,280 tons in December, and 17,260 tons in the cor- 
responding period of last year. There is a continued 
demand tor all kinds of shipbuilding material, and 
prices are the same as those last qnoted, viz., iron 
plates, 5/.; angles, 4/. 15s.; steel plates, 7/., and steel 
angles, 6. 53. per ton, all less 24 per cent. at works. The 
rolling mills are as busy as ever, many of them being 
heavily pressed for deliveries, and the activity will be still 
greater. 


Engineering and Shipbuilding.—Both the industries are 
improving, and the marine engine shops are now full of 
orders. The prospects of shipbuilding for the ensuing 
nd become more and more encouraging. A few days ago 

fessrs. Robert Stephenson and Co., locomotive and 
marine engineers and shipbuilders, Newcastle-on-Tyne, 
launched their first vessel that has been built at the yard 
at Hebburn. This yard was originally opened by Messrs. 
McIntyre and Co., but after building four ships it was 
closed. It remained in idleness for some time and was 
ultimately purchased by Messrs. Stephenson, who added 
shipbuilding to their engineering work and practically 
commenced operations in the spring of last year. A 
number of great improvements have been carried out in 
the fitting up of the yard, and the firm are busy with one 
or two good orders. The vessel recently launched has 
been built to the order of Messrs. McIntyre Brothers and 
Co, London and Newcastle. She is a fine ship of 2500 
— tonnage and was christened the Endeavour by Lady 

‘ease. 

The Steel Trade.—Throvghout the North of England 
the steel works continue well employed, and prices are 
firm. A somewhat exceptional dispute is at present goin 
on between the men employed at the North Eastern Stee 








Works, Middlesbrough, and the manager of those works. 
| During the holidays alterations and extensions have 
| been made at the North Eastern Steel Works, and 


week—the anniversary of the great engineer’s natal day— | pe 


which are connected with the Lanarkshire and Ayrshire | b' 


before recommencing work the question of unionism has 
cropped up. It is stated that the general manager of the 
works has expressed a desire that his men should sever 
their connection with the Cleveland Steel Workers’ Asso- 
ciation, and that they have refused todoso. The men are 
helding meetings every day, and they have frequently 
resolved to adhere to their union regardless of any action 
on the part of the managers of the steel works. It is ex- 
cted, however, that in the course of a few days every- 
thing will be amicably arranged, and that the men will 
find that the masters are somewhat indifferent as to which 
union they belong to, and that work will be resumed. 


The Coal and Coke Trades.—The fuel trades are steady 
and prices remain unaltered. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Chesterfield and Midland Counties Institute of Engineers. 
—On Saturday afternoon a meeting of the members of 
this Institution was held at Derby. Mr. J. W. Fearn, 
of Chesterfield, presided, and amongst those present were 
Mr. A. H. Stokes, H.M. Inspector of Mines for the Mid- 
land district, and many of the leading engineers of the 
Midlands. The new members elected were Messrs. G. H. 
Ashwin, Bedworth; J. Bloor, Kilburn; R. Stanley, Nun- 
eaton; J. Armson, Hugglescote; J. Blood, Huckwall 
Huthwaite; and P. Muschamp, Alfreton. The chairman 
expressed in feeling terms his deep regret at the loss sus- 
tained by the Institute through the death of Mr. Humble, 
manager of the Staveley colliery. Messrs. H. and G. 
Lewis and Mr. Stokes bore testimony to the great value 
of the late Mr. Humble’s services to the Institution, 
and paid a high tribute to his memory. <A vote of 
condolence with his family was then adopted. Mr. 
A. H. Stokes called attention to the fact that the new 
Mines Act rendered it obligatory upon the managers of 
collieries in this district to prepare and submit a new 
code of laws before March 1. He said the Coalminers’ 
Association had appointed a committee from their own 
ody who had prepared a code, but they only represented 
one-third of the people expected to take part in the work, 
although they represented eleven-sixteenths of the tonnage, 
He therefore suggested, as it was desirable to have one 
code of laws for the whole district, that three gentlemen 
should be elected from the members, not as representives 
of the Institute, but of the owners, agents, and managers 
of the district, to act with the committee he had named, 
in compelling the rules. After a short discussion this 
was agreed to, the gentlemen selected being Messrs. 
Walters, Burley; J. Jones, Shircock; and i. Fisher, 
Clifton. The Council appointed a committee to consider 
the question of the proposed federation of mining in- 
stitutes. A discussion ensued on Professor Arnold Lup- 
ton’s paper on Megs, J Lamp Tests.” Mr. Stokes said 
it had never been his lot to criticise a more crude and un- 
scientific paper, and both he and the other speakers spoke 
unfavourably of the results arrived at. A vote of thanks 
to the chairman concluded the proceedings. 


The Miners.—A wordy warfare is now taking place 
between Mr. Pickard, M.P., secretary to the Miners’ 
Association, and Mr. F. P. Rhodes, secretary to the 
Coalowners’ Association, because of the refusal of the 
latter to grant an increase of the colliers’ wages, or depart 
from their old terms as to the appointment of a Board of 
Conciliation. 


Increase in the Coal Trade.—The coal trade with Hull 
during December appears to have been well maintained, 
the torinage from Yorkshire having reached 151,688, as 
compared with 119,760 tons for December, 1886, For the 
year the total tonnage has been 1,791,728, as compared 
with 1,417,728 for 1886. This is the largest quantity sent 


to Hull for the past twelve years. The total exported for 


the year was 854,620 tons, against 620,657 during 1886. 


Armour Plates.—The Atlas and Cyclops companies 
(Sheffield) have in hand the turrets for the Nile and Tra- 
falgar, the two warships for which the side armour, a 
most important order, was delivered last year.. The 
turret plates represent a weight of some 2000 tons. The 
side armour for each of these ships required 2454 tons. 
The work included 1132 tons of 20-in. plates—a thick- 
ness in steel-faced armour equal to 27 in. in the old iron 
armour plate. 


Overtime in the Custom House.—The Hull Chamber of 
Commerce has resolved “that the attention of the 
Treasury be again called tothe extra charges for Customs 
officers’ overtime, amounted during 1886 to 23,2897. 13s. 5d. 
at four ports only, viz, London, Liverpoo), Hull, and 
Glasgow, with a view to obtain an alteration in the hours 
so unsuitable for the work at present done by shipping. 


Iron Trade.—In the local pig-iron trade, although a 
material improvement is evident, the output of the dis- 
trict has not been much increased, only one additional 
furnace having been put into blast during the three 
months, but stocks are lighter, and it is quite expected 
that before long some of the idle furnaces (8) will be put 
in blast. The improved tone in finished iron continues. 
Bars are 51. 53. ; best 5/. 15s. ; and best best 61. to 6/. 10s. 
Rivet iron is dearer and runs from 5l. to 9. 





NOTES FROM THE SOUTH-WEST. 

Another Welsh Company.—The business of Messrs. 
Cory Brothers, Cardiff, is about to be transferred to a 
limited liability company, which is to start with a capital 
of 1,000, The founder of the firm of Cory Brothers 
was the late Mr. Richard bong He was a native of 
Hartland, Devonshire, where he was born in 1799. 
Having subsequently adopted the sea as a profession, he 








visited Cardiff, as master and owner of a small trading 
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vessel, and was induced to take up his residence at the 
port. In 1842 he founded the coal exporting firm now 
known as Messrs. Cory Brothers. In the course of years 
Mr. Cory, Sen., relinquished his connection with the firm, 
and it hassince been carried on by his twosons, John and 
Richard Cory. 


The Impérieuse.—Lord George Hamilton has visited 
Portsmouth for the purpose of making an inspection of 
the Impérieuse, whose captain recently made a report to 
the Admiralty, in tn many serious defects were 
pointed out. The report stated that ‘‘when cruisin 
under steam she is liable to become rather wild, and wit 
any wind requires a good deal of weather helm, as much 
as two turns having been needed with a fresh breeze 
abeam.” In another part of his long report, the captain 
said: ‘I am decidedly of opinion that it is most un- 
desirable to retain her masts and sails. I consider they 
give only a minimum of good to a maximum of evil. I 
am also of opinion that her fighting powers would be 
much endangered by retaining the amount of rigging re- 
quired for, perhaps, occasionally using sail to assist the 
stezm power; and although when going into action I 
presume all masts, yards, &c., above the tops would be 
down, there would still remain a large amount of wire 
rigging and gear to not only foul the propellers, but 
endanger the lives of the barbette guns’ crews underneath 
and, perhaps, block the barbettes from working, thus 
increasing the risk of action, and inviting disaster.” The 
report also pointed out serious defects in the ventilation 
of the dynamo-room, and showed that the broadside tor- 
pedo ports could not be properly worked, even with only 
800 tons of coal on board. Some of these defects have 
been removed, but the Impérieuse is stated to be still 
not such an effective fighting ship as she was expected to 
be when she was first designed. 


Discovery of Ochre.—A rich deposit of ochre has been 
discovered at Lezant, Cornwall. It is said toequal, if 
not to surpass, the best French ochres imported into 
England. The deposit, which upon a survey is estimated 
to contain at least 378,000 tons, will be worked by a joint- 
stock company, to be formed and called the Great Western 
Ochre and Colour Works (Limited). 


Coal and Iron at Newport.—The quantity of coal ex- 
ported from Newport last year amounted to 2,293,276 
tons ; coke was also exported to the extent of §980 tons, 
and patent fuel to the extent of 54,325 tons. The exports 
of iron from Newport last year were 224,863 tons. 


Cardif/.-Shipments of steam coal have been about up 
to an average ; there having been plenty of orders in the 
market, prices have ruled firm. There has been a 
fair amount of activity in the house coal trade, and the 
demand for patent fuel has also been pretty good, witha 
firm tendency in } ,rices. The manufactured iron and steel 
trades of the Cardiff district remain in a heaithy state ; 
the local works are reported to be well off for orders, and 
prices have shown firmness ; light section steel rails have 
made 5l. 2s. 6d. per ton, and heavy section steel rails 
4l, 2s, 6d. to 41. 5s. per ton. 


Cardiff and New York.—It is expected that Cardiff will 
shortly become one of the home ports of the Anchor line 
of steamers plying between Great Britain and New York, 
Halifax, oh Boston. Some months ago Mr. Henderson, 
one of the managers of the Anchor line, visited Cardiff 
and inspected the Roath Dock. He was so satisfied with 
its suitability for the reception of large steamers that he 
opened negotiations with the Bute Docks Company for 
the purpose of arranging for a regular line of steamers to 
run between New York and Cardiff. The distance 
between New York and London, vid Cardiff and the 
Severn Tunnel, is 3175 miles, while the corresponding dis- 
tance vid Liverpool is 3269 miles. 


Water Supply of Dartmouth.—The Dartmouth Town 
Council has adopted a scheme involving an outlay of 3600/. 
for improving the water supply of that town. The council 
a however, before applying for the sanction of the 

ocal Government Board, to consult the ratepayers upon 
the subject. 

Taff Vale Railway.—The Roath branch of the Taff Vale 
Railway, 4} miles in length, to the new Roath Dock, con- 
structed at a cost of 100,000/., is now ready for traffic. 
The Roath Dock sidings are not yet, however, completed. 








MISCELLANEA. 
TELEPHONIC communication is to be established between 
Brussels and Cologne. 


We regret to announce the death, from apoplexy, of 
Mr. William Braham Robinson, late chief naval con- 
—— at Portsmouth Deckyard, from which he retired 
in A 


According to an official report to the German Govern- 
ment, there are 170,000 incandescent lamps at work in 
the empire, to which the current is supplied by 4000 
dynamos, 


At the annual meeting of the shareholders of Mac- 
Laine’s Patent Perfect Piston Company, Limited, held on 
the 13th inst., a dividend of 100 Sa cent, free of income 
tax for the year 1887 was declared. 


A new swift eight-gun sloop is to be commenced at 
Sheerness Dockyard as soon as the Daphne is launched. 
The new vessel will be of 1040 tons displacement, and 
will be fitted with machinery of 2000 indicated horse- 
power. 


On the 6th inst. apaper was read before the Junior 
Engineering Society on ‘‘The Kind and Chaudron 
Process, as applied to Shaft Sinking at Whitburn, 
County Durham,” by Mr. H. M. Rounthwaite, formerly 
resident engineer at the works, 





The bore-hole in the Delta of the Nile, which is being 
carried out by the Royal Society, has reached a depth of 
324 ft. without encountering solid rock. The work has 
now been brought to a standstill through the breaking of 
a pipe, and it is doubtful if it will be recommenced. 


According to the official gazette of Turkestan, the 
Transcaspian Railway will be completed as far as Samar- 
cand by the 27th of May. The earthworks are almost 
entirely finished, but two bridges of moderate span over 
the irrigation canal of Naroupai are not yet completed, 
but it is stated that they will be finished by the spring. 


The gross receipts of the 23 principal railways in the 
United Kingdom, for the week ending January 8, 
amounted, on 15,8304 miles, to 1,069,354/., and for the 
corresponding period of 1887, on 15,706? miles, to 
1,021,0237., an increase of 123$ miles, or 0.7 per cent., 
and an increase of 483311., or 47 per cent. 


It is said that a finely polished lustreless surface can 
be produced in steel by rubbing, after tempering, on a 
smooth iron surface with some ground oilstone till it is 
perfectly smooth and even, after which it should be laid 
on a sheet of paper, and rubbed backwards and forwards 
till it acquires a fine dead polish. 


Further experiments are to be made on the ironclad 
Resistance, which has been repaired and strengthened so 
as to resemble a modern ironclad. The new series of ex- 
periments will be commenced with tests of the defence 
afforded by the wire netting, and will conclude with the 
discharge of a Whitehead torpedo against the vessel 
amidships, to ascertain the effect on the engines. 


A project for supplying water from the Lake of Neu- 
chatel to Paris has been proposed by a M. Ritter to the 
Town Council of Paris. Not only would an adequate 
supply of water for domestic purposes be thus secured, but 
owing to the great difference in level between Paris and 
the lake, turbines could, it is said, be erected at Paris, 
and a supply of power secured in addition. 


A paragraph is going the round of the French press to 
the effect that the Ministry of the Marine, Paris, has 
transmitted to the authorities at several naval ports a 
note from Secretary Whitney, of the United States Navy 
Department, requesting designs for a submarine vessel to 
be built of steel and to be capable of proceeding under 
water for a distance of 8 knots. 


The Admiralty have lately shown quite exceptional 
promptitude. It was at first intended to tow the Ajax 
from the Clyde to a Royal Dockyard in order to repair 
her steering gear. The fact that the Clyde isa great ship- 
building centre, however, evidently struck the Depart- 
ment in time, and the repairs are to be executed by Caird 
and = of Greenock, near whose premises the Ajax is 
moored. 


The House Sanitation Company, of 43 and 44, Upper 
Baker-street, London, is introducing a new form of air- 
tight cover, for closing sanitary manhole chambers, in- 
spection pits, and similar uses. The cover, which is 
known as Durran’s patent, is accurately turned toa bevel 
corresponding to a metallic seat, on which it is then 
ground, so that a perfectly air-tight joint is obtained 
without necessitating the use of any form of packing. 


The recent bad weather has somewhat checked the 
progress that is being made with that part of the Man- 
chester Ship Canal which was commenced at Salford on 
the 20th ultimo. This section will consist mainly of a 
large dock of about 25 acres in area, and on it from 2000 
to 3000 men will finally be employed, but at present not 
more than 250 navvies are at work. Ip about another 
week it is expected that the mechanical excavators will 
be ready, and with these rapid progress will be made. 


Mr. Pope, the recorder of Bolton, who some time ago 
consented to act as umpire in the late engineers’ dispute, 
has just given his decision. The question put before him 
was, whether the state of trade at the time of the strike 
in May, 1887, ascompared with that of February, 1886, 
when the reduction of 2s. per week took place, justified a 
return of the reduction. He has decided that the state 
of trade did not warrant a return of the money. His 
decision is, therefore, in favour of the masters, 


M. de Lesseps, in a conversation with a reporter of the 
Débats, has again intimated his intention of constructing 
an upper canal in the most difficult part of the Isthmus of 
Panama, the erection of the lock-gates being undertaken 
by M. Eiffel, of the Exhibition tower fame. Thecanal 
being thus opened in 1890, M. de Lesseps expects an 
annual traffic of 10,000,000 tons, which will not only meet 
the dividends, but leave a surplus, out of which the per- 
manent and level works will be defrayed, so that even- 
tually the canal will be without locks, 


Information has been received from Her Majesty’s Am- 
bassador at Rome that hitherto no firms or railway com- 
panies have been invited to compete for the construction 
of the new railway lines between Reggio and Eboli and 
Messinaand Carden. The Italian Minister for Public 
Works will be happy to receive tenders from British firms 
provided that the names of such firms be notified through 
Her Majesty’s Embassy. All tenders should be limited 
to offers for the construction only, and not for the working 
of the lines ; and in case of acceptance adeposit of money 
will be exacted. 


At the meeting of the Mineralogical Society, held on 
January 10, Mr. L. Fletcher, President, in the chair, the 
following papers were read: ‘‘On the Development of 
Lamellar Structure in Quartz ae by Mechanical 
Means,” by Professor W. Judd, F.R.S. ; ‘* On the Poly- 
synthetic Structure of some Porphyritic Quartz Crys- 
tals in a Quartz-Felsite,” by Colonel C. A. McMahon, 
F.G.S.; ‘* Notes on Hornblende as a Reck-forming 








Mineral,” by A. Harker, M.A., F.G.S. On the invita- 
tion of the President, Mr. Allan Dick, who was present 
as a visitor, made some remarks on the process of kaoli- 
nisation, illustrated by models of crystals. 


A new process for producing iron and steel direct from 
the ore has been brought out in Russia, which, from our 
Consul’s report would appear to be a great success. Under 
the new process iron ore, after being submitted to the 
smelting processes, is taken direct from the furnace to the 
rolling mill and turned into thin sheets of the finest char- 
coaliron. At present the process has only been com- 
mercially applied with charcoal fuel, but experiments are 
stated to have shown that equal success can be obtained 
with coke. The secret of the process lies in the con- 
struction of the furnace, which is said to be simple and in- 
expensive. 


At the present time the P. and O. Company owns fifty- 
three steamers, with an aggregate registered tonnage of 
204,183 tons and 198,500 horse-power, built at a cost of 
some 6,000,000/. Their largest steamers are of 6500 tons 
register, and the smallest 2000 tons. Inthe course of the 
coming year no fewer than 200 of their steamers of an 
aggregate tonnage of nearly 1,000.000 tons, will enter and 
leave the port of London alone. The steamers traverse 
2,500,000 miles in the course of a year. The company 
gives employment to 800 officers (commanders, officers, 
engineers, surgeons, &c.) of the mercantile marine hold- 
ing certificates from the Board of Trade, and a large pro- 
ag have Her Majesty’s commission in the Royal 

Navy Reserve. It has also in its service an army of nearly 
15,000 people afloat and ashore. 


On Thursday, 12th inst., at the club-room and 
gymnasium belonging to the church at Clapham, there 
was a splendid display of electrical apparatus, arranged 
and explained by Mr. James Wimshurst, who achieved a 
marked success, The superiority of his influence machines 
over any which the electrician has yet possessed was again 
unanswerably demonstrated. Despite fog and moisture, 
which at times caused the walls of the room and the 
varivus glass instruments to be coated with a damp and 
clammy deposit, in not one instance did any of the “‘ in- 
fluence machines” fail to give satisfactory results. Torrents 
of current were developed by the eight-plate influence 
machine, which Mr. Wimshurst has presented to the 
Royal Institution. Several other influence machines of 
different designs and sizes, some of Mr. Wimshurst’s 
continuous electrophore, and a handy laboratory and 
lecture table dynamo worked by foot-power served to 
make a display of electrical apparatus not often witnessed. 


Mr. F. A. Krupp, the head of the great Prussian arsenal 
at Esson, visited the Atlas Steel and Iron Works (Messrs. 
John Brown and Co., Limited, Sheffield) on Thursday. 
Mr. Krupp, who was accompanied by one of his staff, Mr. 
F. Asthover. and by his London agent, Mr. Alfred Longs- 
don, was conducted through the works by Mr. J. D. Ellis, 
the chairman of the company. The special object of the 
visit was to witness the action of the gigantic hydraulic 
forging press lately added to the plant of the Atlas 
Works. This press, which is believed to be the most 
powerful and efficient tool at present in existence, nomi- 
nally exerts a total force of 4000 tons, but its actual full 
power is considerably greater. Three large furnaces, each 
capable of heating an ingot of 100 tons, prepare the work 
for the massive machine, and two travelling cranes, each 
capable of lifting 150 tons with ease, convey the forgings 
from the furnace to the press and manipulate them as 
required. One man, who stands at the floor level in a cage 
suspended from the crane and travelling with it, has under 
his hand four valves, by which he lifts, lowers, advances, 
retires, moves sideways, or revolves, the forging on its 
own axis. A second man works the lever which governs 
the strokes of the press, and by observing an index in 
front of him regulates with the utmost nicety the distance 
from the anvil at which the top tool is to cease its ad- 
vance. A forgemaster and several furnacemen are also 
required to superintend and to feed the apparatus ; but 
its working is entirely under the control of the two men 
referred to. Mr. Krupp was so thoroughly satisfied with 
the machine that he ordered one precisely like it for his 
own works from Mr. Walker (Messrs. Tannett, Walker, 
and Co., the makers of the press, who was present during 
the proceedings. At Essen the forgings are all done by 
hammers, which are still used in Sheffield for several 
kinds of forgings. Mr. Krupp also witnessed several 
other processes of steel manufacture, 





An Excertionat VoyaGre or A Torprepo Boat.— 
Advice has just been received of the safe arrival at 
Guayaquil of a torpedo boat lately completed by Messrs, 
Yarrow and Co. for the Republic of Ecuador, a distance 
of 10,670 miles. Advice has also keen received of theeafe 
arrival at Hong-Kong of the torpedo boat lately built by 
the same firm for the Chinese Government. These two 
voyages serve as an additional proof of the thorough sea- 
going qualities of vessels of this class. 





Tue Roar AGRICULTURAL SHow.—The annual county 
meeting of the Royal Agricultural Society will be held in 
Nottingham from July 7 to July 13, the implement yard 
only being open on the first day. Prizes are offered for 
hay and straw presses worked by steam power, horse- 
power, and hand power, and also for the best apparatus 
for condensing milk, suitable for use on a farm. Ten 
silver medals will also be awarded for new implements 
for agricultural and estate purposes. There will also be 
a horseshoeing competition, confined to smiths for the 
district of the show. The last day for the entry of 
exhibits and payment of fees is the 31st of March. 
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NOTICES OF MEETINGS. 

Paysican Society.—January 28, at 3 p.m. ‘‘The Effect of Mag- 
netisation on the Thermo-Electrical Properties of Bismuth,” by 
Herbert Tomlinson. ““‘ The Influence of Magnetism and Tempera- 
ture on the Electrical Resistance of Bismuth and its Alloys with 
L and Tin,” by E. Van Aubel. ‘On a Water-Dropping Influ- 
ence Machine, and on the Price of the Factor of Safety in Light- 
ning Rods,” by Professor 8S. P. Thompson. 

Tus Surveyors’ InstiTUTION.—The next meeting will be held on 
Monday, January 23rd, at 12, Great George-street, Westminster, 
when a paper will be read by Mr. R. F. Grantham (Associate), 
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ARMOUR AND PROJECTILES. 

We have frequently and earnestly urged upon 
the Government the necessity for an honest, com- 
prehensive, public competition to show the relative 
values of different systems of armour and projectiles, 
and we now call the attention of Parliament to the 
imperative duty of discovering and making public 
the motives which have governed the Admiralty in 
its decision to assign the recent contract for the 
turret armour of the Nile and Trafalgar to the com- 
pound plate makers, ignoring the results of the 
trials at Shoeburyness where French projectiles, 
that failed to penetrate Creusét plates at Gavre, have 
broken up the best (Brown) compound plates, and 
passed through them without deformation or setting 
up; and where even the Firth (Firminy), St. 
Chamond, Hadfield, and Cammell projectiles (which 
Shoeburyness trials have shown to be in every way 
inferior to the Holtzer) have smashed the Cammell 
plates without difficulty. 

On many occasions last year, and more recently 
in our issue of October 28 last, we called attention 
at length, to the condition of the steel projectile 
question in England, hoping that the results of the 
trials which we described might serve to compel the 
authorities to secure a supply of improved pro- 
jectiles, for nothing was wanting to convince them 
of the inefficiency of compound plates to keep out 
the best French shells. Trials made since that date, 
with foreign material, have given proof of much 
greater uniformity than the shells and plates which 
our own makers have delivered, and every result 
has fully indorsed the conclusions and opinions we 
have persistently set forth, even before the time that 
the Admiralty was prematurely urging the adoption 
of the Firminy shells, that were crushed against the 
compound plates, and was trying to shelve Holtzer. 
The soundness of our views has been further proved 
by the demonstrated fact that the only plates in 
existence which are capable of resisting the shells of 
the Holtzer firm are the steel plates of Creusdt. 

Keeping this in view, the valuable criticism 
which appeared in the columns of our contemporary 
The Engineer last week, of the proposed Ports- 
mouth (Admiralty) plate trials and the Admiralty 
Creusét correspondence, should be carefully read 
and pondered over. By reading between the lines, 
the evidences of inspiration from official sources are 
easily recognised, and abundant food is provided 
for Parliamentary inquiry and action. Considering 
the weight of opinion usually accorded the Director 
of Naval Construction we may not be amiss 
in believing that sooner or later he will be made 
responsible for the present situation which we hold 
to be little less than disastrous, and for this con- 
tinued protection of an imperfect home manufac- 
ture, as being the Admiralty’s exponent of the ‘‘fair 
trade” which is now occupying so many minds, 

As an example of the methods pursued by our 
authorities, who in every case seem to make a study 
of avoiding responsibility, we call attention again 
to a certain trial where Firminy shell were fired 
against a particular plate resulting in conspicuous 
failure that left no choice but rejection of the whole 
order ; some time later the Holtzer trials were made 
against “a portion of this same plate which so effec- 
tually resisted the Firminy shell, and broke the Admi- 
ralty premature patronage of this latter type into as 
many pieces as it did the compound plate.* But the 
authorities would not even then admit the wonderful 
performance of the Holtzer shell, and gave as an 
excuse that the portion of the plate employed was 

* On September 30, 1886, the Admiralty wrote to the 
Ordnance Committee expressing their desire that an offer 
made by Sir W. Armstrong and Co. to furnish Firminy 
shells should be accepted. 














softer and less uniform than the half against which 
the Firminy was fired. 

We leave our readers to draw their own deduction 
as to whether these conclusions condemn the Ad- 
miralty or the plate. One fact, however, remains, 
that the severe shock which the character of com- 
pound armour sustained last spring when the Holtzer 
projectiles first shattered the targets, has in no 
measure been removed ; while subsequent trials with 
both good and bad projectiles have given most con- 
vincing proofs of the weakness of compound armour, 
notwithstanding the increased carbon introduced 
in the face. 

Sheffield trade reports persist in praising their 
wares, both plates and projectiles, but no facts have 
yet been presented either in England or France that 
do not bear out the representations which ‘‘one of 
the English technical papers has persistently’ made 
that steel plates ‘‘ present the greatest resistance 
to penetration by the excellent projectiles now made.” 
Reference to these reports will show that when 
the [Sheffield shells pass through a plate they are 
extolled as surpassing the foreign made ones, while 
the plate makers excuse their armour as showing a 
want of uniformity only in this exceptional plate. 

Before concluding, let us look at the material 
which is to compete at the trials arranged at Ports- 
mouth. We are informed that ‘‘the Admiralty 
have bought one of Hall’s patent compound cast- 
steel armour plates, which will shortly be tested in 
conjunction with others made by different firms.” 
Mr. Hall is the manager of Messrs. Jessop and 
Sons, of Sheffield. Messrs. John Spencer and Sons, 
Newburn-on-Tyne, will send a plate of unhammered 
cast steel. And Charles Cammell and Co., of 
Sheffield, have sent a steel plate in addition to a 
compound. We believe, though we make the state- 
ment with reserve, that Messrs. Firth and Son, and 
Messrs. Vickers and Co., will also send steel plates. 

These, then, are the plates which the Admiralty 
propose to employ at the Portsmouth trials in com- 
petition with Brown and Cammell compound plates 
to determine the relative resistances of compound 
and steel armour. We believe that Armstrong, 
Brown, and Whitworth have also been asked to 
send. While the first has declined to do so, we 
would be surprised if the other two have not done 
likewise. That Jessop and Spencer send plates is 
natural, for they have nothing to lose if they fail ; 
on the contrary, they will gain information at the 
Government’s expense. Cammell’s offer of a steel 
plate is an indication on the part of that firm of a 
keen desire to march with the times, though as our 
contemporary, The Engineer, said, he cannot be ex- 
pected to make—at least for the present—a solid 
steel plate that will beat his own child. 

It is very doubtful if any other plates are sent, 
for Messrs. Brown and Co., not having royalties to 
protect, certainly will not put themselves in the 
false position which our contemporary has pointed 
out, nor assist in such a ridiculous competition, 
while the Whitworths, who are the greatest steel- 
makers in the world, know well, in common with all 
the world, there isno manufacturer in England who 
can make such plates as are required for the Nile, 
Trafalgar, Sanspareil, and Victoria, in competition 
with Creusét, until further plant has been laid down 
and more experience gained ; when that has been 
done, there is no reason why our manufacturers 
should not compete against all the world. 

Our contemporary’s suggestion, therefore, that 
England has taken care not to have the question 
‘*properly represented for fear of defeat,” will 
doubtless prove true, while there exists a practical 
admission from the Admiralty that its decision 
as to the comparative efficiency of the different 
systems of armour has been determined by the 
‘* unbusiness -like and unreasonable terms” of 
Messrs. Schneider, and not on technical and 
military principles and requirements. This sub- 
ject surely offers a wide field for Lord Randolph 
Churchill to exert his influence upon, and to bring 
about a reform. 

Our contemporary has done a valuable service in 
so forcibly presenting the ridiculous position in 
which the Admiralty has placed itself and some of 
our plate and projectile makers, to say nothing of 
the danger to which it unhesitatingly exposes the 
country. Will our authorities heed our warning ? 
or will they seek other excuses to shirk responsi- 
bility, and let this advice go as unheeded as the 
practical results obtained at Shoeburyness, and the 
recommendations of the Ordnance Committe who 
long since pointed out ‘‘ That it is clearly a disad- 
vantage to go on using compound armour ; if our 
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own manufacturers cannot supply steel plates we 
must go to Creusdt for them.” 

Coiled ordnance, muzzle-loading, and poor pro- 
jectiles held their own—thanks to the ineptitude 
of incompetent officialism— until we were hopelessly 
in the rear of other powers, and our compound 
armour, we suppose, must have its conservative 
run until some disaster teaches us a lesson, or some 
public-spirited manufacturer has secured by influ- 
ence an opportunity for an alliance which will 
enable him provide us with efficient steel plates 
instead of our present laminated defences. 








TRANSPORT OF RUSSIAN 
PETROLEUM. 

THE concession of a pipe line for carrying crude 

petroleum from the Caspian Sea to the Black Sea, 
sranted by the Russian Ministry to a Franco- 
Russian group of capitalists, has just been sanc- 
tioned and counter-signed by the Emperor. The 
concession extends over a period of sixty years, of 
which the first ten years constitute a monopoly 
guaranteed by the Russian Government. The total 
yearly carrying capacity of the pipe line is to be 
about one million of tons of oil. The concession 
stipulates that certain advantages are to be granted 
to the first petroleum refining works that are 
established on the shores of the Black Sea. Finally, 
the Russian Imperial Navy is to have a preference 
on all residues resulting from the refining of the 
oil at Batoum, with the view of extensively employ- 
ing liquid fuel in the place of English or Done'z 
coal. ENGINEERING has on several occasions called 
attention to the great wealth of the petroleum 
district of Baku. Messrs. Nobel Brothers’ wells 
and refining works were fully described in a series 
of articles, and, more recently, the very important 
question of the use of residue as liquid fuel for 
navigation steam purposes was treated at some 
length. 

It now remains to be shown how hampered the 
development of the Baku district must continue as 
long as an adequate mode of transport for petro- 
leum is not established ; and, further, that a pipe 
line, although of gigantic length, appears to be 
the only likely means of overcoming the difficulty. 

The increase of production of petroleum at Baku 
is shown as follows : 

In 1877 it attained 30,000,000 of pouds, or 484,000 tons 

” 000,000 ” 1,290, ” 
” 100,000,000 ” 1,630, ” 

»» 1886 ” 150,000,000 ” 2,420, ” 

», 1887 about 200,000,000 af 3,250,000 ,, 

A glance at these figures is sufficient to give an 
idea of this extraordinary development, the limits 
of which can hardly be foreseen. 

On the other hand, the value of naphtha, which 
in 1877 was, at Baku, of twelve copecks the poud, 
came down in 1886 and 1887 to half a copeck the 
poud. The depression merely arises from the 
impossibility of conveying the oil in its crude 
form or otherwise to a port in connection with the 
European markets. 

The consequence is that at present a large pro- 
egg of the naphtha yielded by the springs is lost. 

hen a well strikes the oil, instead of being a 
source of fortune to the owner it is often disastrous 
by inundating the whole surroundings; the un- 
fortunate proprietor, to avoid paying damages to 
his neighbours, is too glad in this case to allow 
his wealth to flow away to the sea. 

Thus, in 1884, the Drouyba well yielded, during 
forty-five days, 3200 tons per diem; curing the 
following thirty-one days, 1600 tons; and the fol- 
lowing thirty days, 640 tons per diem. This well 
still gives oil abundantly to the pump. 

The Tagnieff well surpassed all that had been 
previously witnessed, and burst out with a jet of 
nearly 10,000 tons a day. 

The Lot well (known as the Engineer’s Spring), 
which is still in play, surpassed the last-mentioned, 
and owing to its abundance caused very serious 
damages. * 

The refining establishments at Baku treated, in 
1886, about one and three-quarter million tons of 
naphtha, which produced nearly one-third this 
amount of lamp petroleum (kerosine). Of this 
about 20,000,000 pouds were sent up the Volga to 
be sold in the north of Russia, and the remaining 
14,000,000 pouds were taken with great difficulty 
as far as Batoum, by rail, to be from thence ex- 
ported, 

The railway can, however, only take a limited 


* Vide article in the Moscow Gazette, doc. B. 





amount, owing ina great measure to the difficulties 
of the Souram ascent. The railway company is 
obliged to distribute cars to refiners according to 
the amount of oil they handle, and the demand is 
such that, in urgent cases, the right of using cars 
is handed over by one refiner to another at the 
rate of twenty or thirty roubles per car. These 
difficulties will be lessened, it is true, in a few 
years, when the Souram tunnel, now begun, is 
finished ; but American experience shows that, 
owing to the necessity of bringing back such ex- 
tensive empty rolling stock to the starting-point, 
railways, in the case of liquids, are unable to 
compete with pipe lines. 

The present state of things has been the cause of 
immense losses ; thus, in 1886, of the 150,000,000 
pouds of oil obtained, over fifty millions were com- 
pletely lost ! In consequence of which nearly all 
the well owners and refiners at Baku (with the 
exception of two or three of the great distillers 
interested in keeping the crude material at a low 
price) have urgently applied to Government with 
a view of obtaining a pipe line to the Black Sea. 

Fortunately for the promoters of the pipe line, 
the Russian Admiralty was anxious to employ the 
liquid fuel so generally utilised on the Caspian 
Sea and the Volga. The losses referred to above 
apply especially to the residues, or ‘‘ostatkis,” which, 
owing to the chemical composition of the Cau- 
casian naphthas, constitute about 65 per cent. of the 
oil submitted to manipulation. In consequence 
of this unfortunate circumstance, the refiner not 
only loses two-thirds of the crude oil, but is obliged 
to charge 30 or 35 per cent. of the whole with all 
the expenses. 

Having given sufficient arguments in favour of 
the pipe line system, let us see how figures work 
out, adopting a price of 3 copecks the poud at Baku 
as sufficient to give large profits to well owners, and 
capable of sustaining American competition : 
— 


10 

13 
To produce a poud of kerosine (lamp petroleum) 

three pouds of crude oil are required ; the cost 


price of refined petroleum at Batoum will be as 
follows : 


Price of naphtha at Baku per poud ... 
Carriage to Batoum by pipe line 


Copecks, 
. 39 


Value of 3 pouds of naphtha ... * 
Refining expenses hee as af: ute 


46 
From which must be deducted the value o 
1} pouds of residue at 18 copecks ... 5 


Leaves for cost price of kerosine at Batoum... 19 


or, at the present rate of exchange, about 4d. per 
poud (16 amas as 

At New York the refined petroleum is sold at 
the average price of 60 copecks the poud. The 
crude oils in America cost at refineries 25 copecks 
the poud, or 6 copecks more than the cost price we 
mentioned of refined oil at Batoum. There can, 
therefore, be no competition possible for Batoum 
petroleum, which is sure of an easy and advan- 
tageous sale. 

In the above estimations a value of 18 copecks 
the poud is given to the residues ; this requires a 
few words of explanation. These residues, known 
as ostatkis are used as lubricating oils (after 
second distillation) and as liquid fuel. Those 
obtained at the refineries of Baku are, to the extent 
of 320,000 tons, used as fuel in the works, and the 
remaining 650,000 tons are consumed by the 
steamboats of the Caspian Sea and the locomo- 
tives running on the Griazi-Tsaritzine, Tamboff- 
Saratoff, and Batoum-Baku lines. 

The consumption of coal on the Black Sea, in- 
cluding the steamers and industries on its shores, 
amounts to 44,000,000 pouds of coal, for which a 
price of 21 to 24 copecks is paid (12R. 40c. to 
14R. 88c. the ton). A large portion of this con- 
gr bye will at once be gained to the employ 
of the ostatkis, which, at a price of 18 copecks the 
poud (11R. 16c. the ton), me nearly double the 
evaporating power of coal. Besides the advantage 
of great economy, amounting to 50 per cent. at 
least, the use of liquid fuel further economises 
space, labour, &c. 

It is further interesting to note that the ostatkis 
can, with great advantage, take the place of gas 
coal. The gas works of St. Petersburg, where the 
residues are taken by the Volga and canals, employ 
it in preference to English coal, costing 14 copecks 
the poud, whereas the ostatkis cost the company 





60 copecks. It is said to be equal to four times the 
best coal for the production of gas. 

The laying down of a pipe line will consequently 
be the signal for the establishment at Batoum of 
numerous refineries, the advantages of which, over 
those of Baku, we will sum up as follows : 

1. Facility of exporting by sea all produce as 
soon as it is turned out of the refinery. 

2. Possibility of turning to account all valuable 
sub-products, such as lubricating oils, vazeline, &c. 

3. Sure sale for the liquid fuel ostatkis. 

4, Facility in obtaining the acids wanted for 
treatment. 

5. Abundance of fresh water and the possibility 
of providing the works with all desirable improve- 
ments at moderate cost. 

Mr. Charles Marvin, in his excellent work ‘‘ The 
Region of Eternal Fire,” when speaking of the 
great field for enterprise that the Baku petroleum 
district holds out to capitalists of all nations, says : 

‘Up to the present moment (1884) England is 
the only country that has held aloof from participat- 
ing in the enterprise. Thisisa curious circumstance, 
since the English were the first to open up and 
survey the Caspian for Russia, and sought for many 
years in the reign of Elizabeth, and again in the 
time of George II., to establish a trade vid the 
Caspian Sea with India. Of late English enterprise 
has withered in that corner of Asia, but there is no 
reason why it should not revive, once the import- 
ance of the Baku petroleum trade is realised.” 

The laying down of the pipe line will certainly 
bring about this realisation, and before long the 
petroleum trade with Batoum must aitain a con- 
siderable development. Why should we allow 
other nations to reap this harvest, when it would 
be so easy for us to master the trade of refining 
petroleum on the Black Sea shores, and the trans- 
port of the produce from thence to the markets of 
Western Europe ? 

In another issue we shall describe M. Bary’s 
project that, is to be carried out by the future 
Caucasian Pipe Line Company. 


TORPEDO BOAT CASUALTIES. 

A RETURN has just been published giving the list 
of accidents and delays occurring with the torpedo 
boats which took part in the celebrated manceuvres 
of last May. It will be remembered* that a 
squadron of first-class torpedo boats were told off 
to carry out evolutions in the channel under 
Captain Long, and that they did some very capital 
work. The residents on the coast between Port- 
land and Torquay were, day by day, treated to 
the spectacle of brilliant manceuvres, while at night 
the electric light, flashing in mimic combats, drew 
thousands of spectators to the shore. But, at the 
same time, unpleasant rumours were circulated as 
to the alarming frequency with which the machinery 
broke down, and the truth of these rumours 
received official endorsement at the inquest held on 
the unfortunate men who lost their lives by the 
failure of the furnace crown in one of the boats. 
After the evolutions were completed Sir E. J. 
Reed asked for a return ‘‘ showing (1) which of the 
torpedo boats of the navy were tested in May last 
by a simultaneous trial of steaming down channel 
and back ; (2) to which of them accidents or delays 
occurred ; (3) the causes of such accidents or delays ; 
(4) the cost of making good the defects ascertained 
and the injuries incurred ; (5) and giving the names 
of the respective builders of the boats and of their 
machinery ; (6) also the number of torpedo boats 
that have undergone alteration after delivery by the 
contractors since the year 1884 ; (7) with the causes 
and costs of the alterations, specifying the builders.” 

The information he obtained has now been 
printed, and from the return we learn that twenty- 
four boats were engaged in the evolution, and that 
out of this number no less than sixteen suffered 
some kind of breakdown, the total list of casualties 
to machinery amounting to twenty-four. The 
squadron contained seventeen Thornycroft boats, 
three Yarrow boats, and four White boats, and 
the failures credited to the various makers are 
sixteen to Thornycroft, two to Yarrow, and six to 
White. No less than nine of the mishaps were due 
to the steering gear, three Thornycroft boats and 
two White boats having been temporarily delayed 
from this reason ; but in only one case had the boat 
to remain in harbour for the defect to be made good. 
Among the other minor accidents was the breaking 
of a pipe from the separator to the exhaust on a 
White boat, the blowing-out of a feed pipe joint, 

* Vol, xliii., pages 480 and 508, and Vol. xliv., page 48, 
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the bursting of an auxiliary steam pipe, the break- 
ing of an air pump rod on a Thornycroft boat. 

The more serious accidents took place on the day 
of the race from the breakwater at Portland, round 
the Orestone Rock, off Hope’s Nose, near Tor- 
quay, and back again to the breakwater, a distance 
of 88 miles. This was probably the only occasion 
on which full speed was maintained for any length 
of time. In the ordinary evolutions, 10, 13, and 
15 knots were the usual rates, and although the 
boats were pressed to the limits of their capacity 
at times, yet the spurts were short and did not find 
out the weak points like a continual run at top 
speed. The race had not long commenced when 
the fan engine of No. 27 (Thornycroft) broke down. 
Next the machinery of No. 41 (Thornycroft) 
stopped owing to the fusing of the crank brasses. 
A moment later asimilar accident occurred to the 
low-pressure connecting rod of No. 50 (Thorny- 
croft). Near to the Rock the boiler furnace crown 
of No. 47 (Thornycroft) came down, injuring five 
of the crew, of whom three afterwards died. In 
No. 57 (Thornycroft) a similar accident took place, 
but fortunately without fatal results. No. 42 
(Thornycroft) had to have her fires drawn on 
account of the leaking of the main feed valve. 
The top of the feed pump was blown off in No. 35 
(White), necessitating a stoppage of twenty minutes, 
while No. 55 (Thornyeroft) broke down on the re- 
turn, but the reason is not given in the report. In 
addition to these casualties No. 45 (Thornycroft) lost 
two blades of her propeller by striking against a rock. 
Twenty-two boats started, two having been injured 
in a collision in the dark on the 9th, and out of 
these twenty-two, seven were practically stopped 
and one was delayed, by accidents to the machi- 
nery. Inthe whole of the evolutions there were 
seven accidents to engines, seven to boilers and 
boiler fittings, and ten to steering gear, none of the 
latter being serious. It is worthy of note that after 
the race there were scarcely any further casualties, 
and with the exception of some repairs to the tube of 
of No. 31, nothing was done beyond what could be 
executed in a few minutes at sea. We miss, how- 
ever, in the official return any account of an acci- 
dent which happened to No. 44 on the night of 
May 18, as reported in the Army and Navy Gazette 
of May 21, and neither do we find any mention of 
the first division of the squadron having started to 
illuminate Torbay with their electric lights, and 
having, owing to an error of the compass, turned up 
at Teignmouth instead. 

There is nothing very mysterious about the 
accidents which occurred to this fleet of tiny vessels, 
Three arose from faults of seamanship or errors 
of judgment ; two were the result of shortness of 
water in the boilers, while a good many of the 
remainder may be set down to the fault of the Ad- 
miralty officials. One half of the artificers, it is said, 
had never been on such craft before, and they were 
sent on board to get the boats in commission with 
very great despatch, all being hurry and scurry until 
they were ready. No wonder there were a number 
of minor mishaps, joints blowing out and cocks 
leaking, and that when the real stress came more 
serious failures followed thick and fast. A torpedo 
boat is a most delicate machine, and cannot be put 
into service after a period of inaction without a 
good deal of nursing and adjustment by men well 
accustomed to its peculiarities. We find an apt 
illustration of this necessity in another class of 
machinery which, though totally different, yet 
resembles a torpedo boat in having had its weight 
reduced and its speed increased to the highest 
possible limit. We refer to mules and looms, which 
are in the charge of men known as “tuners,” a 
most expressive epithet when it is remembered that 
the working of the apparatus under their care will 
vary with the changes of the weather, and from a 
multitude of small causes all of which need to be 
kept in mind. No one imagines that he can start 
a cotton mill after a long stoppage without a great 
deal of trouble and numerous small breakdowns, 
and yet this is not a whit more difficult than to 
bring a torpedo boat to its highest efficiency with a 
scratch crew. Bad joints and loose keys only show 
themselves when the strain comes on them, and faults 
in bearings do not appear until the engines are 
taxed to the full, and such mishaps cannot be fore- 
seen by men used to engines working under less 
trying conditions. If our torpedo boats are to 
stand us in good stead in the day of action they 
will need to be trained like racehorses, or engines 
entered for competitive brake trials. Out of every 
dozen that go to the attack probably not more than 





one will ever get the chance of delivering an effective 
blow, and that one cannot be relied upon unless all 
its weak points have been demonstrated by a_ series 
of trials at the highest speed, and are perfectly well 
known to the men in charge, who will then watch 
for the slightest sign of distress and take instant 
means to ease the part. To this end officers and 
crew must be encouraged to bring the machinery 
to the highest state of efficiency, and every break- 
down must be regarded as a ‘‘fall upwards”—an 
additional piece of experience which may be turned 
to good effect. All this is very far removed from 
Admiralty practice, and, indeed, it was rumoured 
in the flotilla after the collision between Nos, 43 
and 66 that if any further accident occurred the 
officer in charge would lose his promotion. If this 
be so the sooner we give up regarding our torpedo 
boat as an important arm of defence the better. 
The speed of the torpedo catcher is increasing 
so rapidly that it may be relied upon to snap up 
every boat which slackens speed for a few moments, 
and a fine haul it will make when it falls in with a 
flotilla commissioned in a hurry, and all at once 
called upon to steam for dear life. 

In view of the march of naval affairs it is certain 
that the torpedo boat is retiring from the high posi- 
tion it has held in public estimation. But there is 
no reason why it should not continue to be a very 
useful weapon if the Admiralty will only treat it 
properly. The fear is that now it is being displaced 
from the front rank it will be relegated to a corner, 
and that when it is wanted it will be found neglected 
and unready. As its entire value lies in its being 
able to respond immediately when the call for action 
is heard, and to instantly exert the uttermost frac- 
tion of its power, a torpedo boat commissioned in a 
hurry and equipped with a scratch crew, will only 
be a drag on the fleet and the source of a cheap 
triumph to the enemy. 








THE WEATHER OF 1887. 

TrsTED by the mean values of atmospheric pres- 
sure, temperature, rainfall, wind, and sunshine, 
the weather of 1887 in the British Islands differed 
in some important particulars from that of a typical 
year. Atmospheric pressure was slightly greater 
than the normal value of it. The mean temperature 
of the air was the normal for Scotland and Ireland, 
while it was a colder year in England. Rainfall 
was deficient in amount and frequency. In Eng- 
land the year will be memorable for drought. The 
winds were more northerly than usual. Sunshine 
was more than commonly prevalent, exceeding that 
for 1886 by 4 percent. The mean pressure and 
temperature of the atmosphere at extreme posi- 
tions to which the Isle of Man is central, were as 
follows : 
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an | Mean Difference Difference 

Positions. | Pressure, |from Normal. Tempers from Normal. 

eek in. | deg. deg. 
North is 29.85 above 0.08 | 46 nil 
South --| 80.05 » 08 | 50 below 2 
West “ 29.98 ee at 50 above 1 
East re 29.98 ee 47 below 2 
Central .. 29.98 #9 10 49 nil 








The distribution of rainfall in frequency and 
amount is tolerably well represented by the follow- 
ing results : 
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Places. | Rainy Days. | Amount. Fagg wand 
| in. in. 
Sumburgh .... 265 | 81.56 below 5.91 
Scilly .. ee =4 179 25.29 »» 10.18 
Valencia ee pe 192 44,31 oy 18.17 
Yarmouth .. ad 179 | 20.18 » 8.45 








The mean distribution of atmospheric pressure 
indicates a transfer of air from west to east. The 
resultant of the winds over these islands is from 
W.N.W., equivalent to a wind blowing from that 
direction during 97 days. Taking the force of the 
wind into the computation the resultant will be from 
W. by §., equivalent to a constant wind blowing 
from that direction with a velocity of about three 
miles perhour. Only about two-thirds of the usual 
quantity of rain fell in England ; about three-fourths 
in Ireland ; and about five-sixths in Scotland. The 
duration of bright sunshine, estimated in percentage 
of its possible amount, for the whole year, was 33 
for the United Kingdom, for the Channel Isles 46, 
south-west England 41, south Ireland 37, east Eng- 
land 36, south England 35, central England 33, 





north-west England 32, north-east England east 
Scotland and north Ireland 29, north Scotland 21. 

The months may be characterised as follows: 
January was seasonable, though dull, very little 
sunshine. February was cold, dry, and bright. 
The winter was seasonable. March was cold, dry, 
and bright. April was very cold, dry, and bright. 
May was cold, unsettled, dull, very little sunshine. 
A cold, dry spring, ended with a gloomy May. 
June was warm, very dry, and very fine. July was 
hot, dry, and bright. August was hot, dry, and 
bright. The summer was exceptionally bright and 
pleasant. September was cold, stormy, and dull. 
October was cold, dry, and fine. November was 
seasonable, though variable. The autumn was cold. 
December was seasonable, though dull. 

The notable events as regards the weather of 
1887 may be specified as follows: The lowest tem- 
perature of the year, 8 deg., was registered on 
January 1 at Rothampstead. The greatest atmo- 
spherical pressure, 30.8 in., occurred on several 
days in February. On March 13 there was a dense 
fog in London, and much snow fell in south-east 
England. On May 17 London was again visited by 
a dense fog. On May 20 large hailstones fell in 
London. On June 3 snow was reported at Lutter- 
worth. The highest temperature of the year, 
92 deg., was reported at Kilkenny on June 23. A 
remarkable thunderstorm occurred over London on 
August 17. At Shields, on September 7, 1.62 in. 
of rain fell. On October 11 the first snow of the 
season fellin London. At Valencia 2.32in. of rain 
fellon October 27. At Belmullet, 2.30 in. of rain 
fell on November 1. The least atmospherical pres- 
sure, 28.3 in., occurred on November 3. On De- 
cember 27, while the temperature at Sumburgh 
Head was 41 deg., it was only 21 deg. at Cambridge. 

At Plymouth, Dr. Merrifield reports no rain from 
June 7 to July 8, and from July 28 to August 16 ; 
though tain fell every day from October 25 till 
November 11; and on October 29, 1.54 in. fell. 
Many parts of England suffered from a deficient 
supply of water during the summer. Flowers and 
vegetables did not flourish well, the fruit crop was 
a partial failure, but the harvest was good. 


NOTES. 
Tue Luiea-Ororen Ratiway. 

Tue Norwegian section of the Swedish-Norwegian 
Railway, which extends from Narvik, or, as it is 
now called, Victoriahaven, to the Swedish border, is 
about 44 Swedish miles long. There have been 
about 5600 hands at work and about half the dis- 
tance has been levelled. Owing to the far greater 
energy with which the Swedish portion of the 
railway has been pushed, a rumour had begun to 
circulate that it was not the intention of the com- 
pany to complete the Norwegian line, but this is no 
doubt an entirely groundless report. It is stated 
that the portion from Ofoten to the Luossawaara 
Mountain, which is rich in ore, will be proceeded 
with as quickly as the unfavourable natural condi- 
tions will allow. 


Epison’s New Laporatory. 

Edison’s new laboratory, now in course of erection 
at Orange, New Jersey, will comprise a main build- 
ing 275 ft. long by 57 ft. broad, surrounded by four 
smaller structures each 110 ft. by 17 ft. The 
central building is to be three stories high, the 
ground floor containing heavy machine tools, whilst 
the second will be fitted up as a photographic studio 
and drawing office, and the third will be supplied 
with the apparatus necessary for experiments in 
electricity. Power will be supplied from two steam 
engines and four dynamos. Of the minor buildings 
one will be almost exclusively reserved for mag- 
netic experiments, and iron will, therefore, not be 
used in any part of the building, its place being 
supplied by copper, brass, and lead. The other 
buildings will contain chemical and metallurgical 
laboratories, and a carpenter’s workshop. 


Tue O11-Propuctine Recion or GaALticta. 

According to the Austrian Zeitschrift fiir Berg 
und Huttenwesen, the oil-producing region of 
Gallicia covers an area of 480 square miles, which 
is capable of producing a much larger quantity of oil 
than the monarchy requires. In this strip of 
country about 2000 bore-holes have been put down 
during the last ten years, which at present yield a 
daily supply of 2500 casks of oil. The Zeitschrifft 
urges that this field should be developed till the 
number of bore-holes reaches 8000, which it esti- 
mates would yield four times the present supply. 
The cost of boring 6000 more holes is estimated at 
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19,600,000 florins, whilst the value of the product, 
assuming that each hole yielded only a barrel and 
a half a day, and remained in working condition 
for a period of four years, is put down at 
54,000,000 florins, or a surplus of over 34,000,000 
florins above the cost of exploitation. The develop- 
ment of this industry would not only be advan- 
tageous in itself, but, owing to the large quantity 
of pipes that would be required, and the conduits, 
reservoirs, and refineries that also have to be con- 
structed, would greatly benefit the iron and allied 
industries. 


Firerty-Licut PHotoGRaPas. 

Dr. John Vansant, of St. Louis, Missouri, U.S., 
has made an interesting experiment in photograph- 
ing by means of the light from fireflies. About a 
dozen fireflies (lampyris corusca) were caught and 
put alive into a phial having a piece of bobinet cloth 
over its mouth. The flies emitted at intervals their 
greenish flashes of light. These flies are about in. 
long, and the luminous parts are about 4 in. square. 
The flash is so bright that fine print can be read 
when held close to it. A sensitive gelatino-bromide 
of silver dry plate was clamped beneath an ordinary 
negative view of a landscape on glass, as for contact 
printing, and the phial with the insects inverted 
over the back of the negative with its gelatine film 
intervening between the firefly light and the 
bromide plate. Fifty flashes were allowed to 
influence the arrangement ; the phial being occa- 
sionally shaken and slid over the negative. The 
latent image was then developed by pyrogalol, and 
in a few minutes appeared as a ‘‘ positive” picture 
which was fixed in the usual way by hyposulphite 
of soda. This is, perhaps, the first photograph 
ever produced from the light emitted from a living 
organism. 


Tue JAPANESE Maaic Mirror. 

A new explanation of this old puzzle is offered by 
Mr. F. E. Ives in the current number of the Journal 
of the Franklin Institute. Whilst examining some 
of these mirrors, Mr. Ives noticed that the reflecting 
face was slightly convex, and that the images seen 
when the mirror was placed at a distance of several 
feet from the eye were distorted, as if viewed 
through a bad piece of common window glass. From 
this he concluded that there were irregularities in 
the convexity of the mirror sufficient to account for 
the phenomena observed when solarrays are reflected 
from its face. For if those parts of the reflecting 
face of the mirror corresponding to the raised por- 
tions of the pattern on its back were only slightly less 
convex, then the remainder of this pattern would be 
reproduced by the light reflected from its face. 
As the mirror is made of very thin metal, which is 
also very flexible, this change in the relative convexity 
of its face might be brought about very simply by 
supporting it on a flat surface at its back during the 
operations of grinding and polishing. By putting 
on suflicient pressure, all the reflex portions of the 
pattern would be in contact with this surface, and 
would therefore be held up firmly against the 
polisher, and rapidly cut away by it. The remainder, 
however, corresponding to the lower parts of the 
pattern, not being directly supported, would spring 
away and be ground down at a less rapid rate. 
Hence, when the polishing was completed and the 
pressure removed, these areas would spring back 
again, and be relatively more convex than the re- 
mainder of the face. To test the truth of this 
theory, Mr. Ives placed a heavy piece of plate-glass 
on the face of one of these mirrors so as to flatten it, 
and ascertained that under these conditions no pat- 
tern was formed by the reflected light. 


Execrric ‘‘ SUNSTROKE.” 

That portion of man’s inheritance that consists of 
‘* ills” seems to be daily increasing. M. Defon- 
taine, doctor-in-chief to the Creusdt Steel Works, in 
a paper read before the French Society of Surgeons, 
states that workmen employed in operating the 
electric forges at Creusdt are subject to a form of 
sunstroke, which he attributes to the intense light 
radiated from the focus of the forgs. Ordinary arc 
lamps are incapable of producing such effects, as the 
light is not sufficiently intense, but these forges 
emit a light of more than 100,000 candles from a 
few square centimetres of surface, producing on men 
exposed to their glare physiological consequences 
previously unheard of. Frequently, after two or 
three hours’ work, the men complain of pains more 
or less intense in the neck, the face, and the fore- 
head, simultaneously with which the colour of the 
skin is changed to reddish-brown. Further, in 
spite of the precaution taken by the men of shielding 





their eyes with dark glasses, the retina is affected to 
such a degree that for some minutes after ceasing 
work the operatives are totally blind to all objects 
illumined with common daylight, nor is perfect 
vision restored till nearly an hour after. The con- 
junctiva are irritated, and remain in a state of 
congestion for forty-eight hours, and this is accom- 
panied by a painful feeling, as of some foreign body 
introduced under the eyelids. The secretion of 
tears is augmented, a constant flow being kept up 
for twenty-four hours, during which the patient 
suffers from insomnia, due to pain and the abnormal 
flow of tears, and possibly also to fever. During 


the following days the skin peels off the face and 
neck, which become of a deep red colour, fading 
away about the fifth day. In cases of ordinary sun- 
stroke, heat may have some influence, but in those 
considered above, the whole effect is due solely to 
the action of an intense light. 


PROFESSIONAL AMENITIES. 

Some American sanitary engineers are raising a 
protest at the invidious position in which they 
have been placed by the action of the public bodies 
whom they serve. In carrying out large works 
they are in the habit of paying visits to Europe to 
gather information for the benefit of their clients, 
and as this is placed freely at their disposal by their 
professional brethren on this side of the water, 
many of the municipalities of the States have been 
enabled to reap the benefit of lifelong experience 
and costly experiments without any outlay. In 
some cases personal visits have been supplemented 
by correspondence which, if addressed directly to 
those most interested in it, would have had to be 
paid for by heavy fees. But as it was regarded as 
an act of personal friendship, no charge was made. 
While no sense of obligation remains between pro- 
fessional men who help each other in this way, yet 
all feel that courtesy should beget courtesy, and 
that if an opportunity occurs of offering a grace- 
ful acknowledgment of such kindness it should 
not be missed. Such an opportunity is usually 
found when the history of a work is published 
in a final report, when the presentation of a 
handsomely bound copy to all who have aided 
its execution appears a natural and befitting pro- 
ceeding. But the American engineers complain 
that this small privilege is denied them, and that 
they are thus made to appear churlish and un- 
grateful to their friends. The reports are published, 
and are widely distributed, but instead of going to 
those who have given their knowledge without fees 
or thanks, they are sent to political friends and 
partisans, as a part of the wide-spaced system of 
corruption which exists in municipal and State 
affairs. It is not easy to see what interest the 
account of a water works can be to the man whose 
qualification is that he leads the Irish or some other 
vote, but doubtless it feeds his vanity to find that 
he is thought capable of understanding it. Of 
course, if the municipalities choose to distribute 
books to those for whom they expect support, it is 
no affair of their engineers. Gratitude is, we know, 
a sense of favours to come, but still it can exist con- 
currently with a decent acknowledgment of past 
obligations. 


EXPLosion or A WaTER HEATER. 

The danger of admitted live steam into closed 
vessels for boiling or heating purposes, unless they 
are either sufficiently strong to resist the highest 
pressure which can possibly be brought to bear 
upon them, or else guarded in such a way as to 
render the accumulation of pressure impossible, is 
one that we have often called attention to, and 
another fatal illustration of it was afforded in the 
case of an explosion that occurred on Thursday, the 
29th ult., at Messrs. Greterex Brothers’ brewery, 
Moss Side, Manchester. The explosion arose 
from the blowing ovt of the flat end of an old 
discarded steam boiler which was used as a tank 
for heating water for washing barrels. The boiler 
measured about 19 ft. Gin. in length by 4 ft. 5in. in 
diameter, and the water was heated by blowing in 
steam from the ordinary working boilers which 
were loaded to a pressure of 50 lb. on the inch. 
The steam was supplied through a 2} in. pipe, 
the flow being regulated by means of an ordinai 
wheel valve 3} in. in diameter. The heating tan 
was not fitted with any safety valve, but there was 
a small open-ended pipe fixed to one end, the esca 
of steam from which indicated that the water in the 
tank had reached the boiling point. As the diameter 
of this pipe, however, was only j in., it will be seen 
that it could be easily overpowered by the supply 





of steam, and unless care was taken to shut the 
regulating valve as soon as the water boiled there 
was nothing to prevent the pressure in the tank 
rising until it equalled that in the main steam 
boilers. An examination of the end plate that was 
blown out clearly showed that the pressure had 
been excessive, as the flat ends were bulged, while 
the pin securing the central longitudinal bolt stay 
to the plate which was blown out had been 
fractured for some time and was hanging by a 
mere thread. The angle ring securing the end 
plate to the shell had also been cracked through in 
many places at the root for about half the circum- 
ference. The end plate, in a word, was in a dilapi- 
dated condition, and quite unfit to resist internal 
pressure. As the water was not desired to be heated 
beyond 212 deg. Fahr., there was no necessity for 
the pressure to accumulate, and all possibility of its 
doing so would have been avoided had the escape- 
pipe been 3 in. or 4 in. in diameter, instead 
of merely } in., while the efficiency of the arrange- 
ment would have been in no way impaired. At 
the inquest, held on Thursday, the 5th inst., on 
the body of the man who was killed, the jury 
evidently were of the same opinion, as they re- 
turned a verdict of ‘‘ Accidental death,” adding 
that ‘‘there had been a certain amount of negli- 
gence on the part of the firm in not seeing that 
there was an outlet on the vessel of the same di- 
ameter as the inlet.” 





THE FORTH BRIDGE RAILWAY. 

THE folleming © the nineteenth quarterly report of 

inspection by Major-General Hutchinson, R.E., and 

ajor Marindin, R.E., C.M.G., of the works in progress 
for the construction of the bridge over the River Forth. 


Railway Department, Board of Trade, 
1, Whitehall, London, S.W. 
November 29, 1887. 

Sir,—We have the honour to report, for the information 
of the Board of Trade, that, in compliance with the in- 
structions contained in the order of October 26, 1882, and 
in accordance with the provisions of the Forth Bridge 
Railway Act of 1882, we have made our nineteenth 
quarterly inspection of the works in progress for the con- 
saga of the bridge over the River Forth at Queens- 

erry. 
The estimate made of the probable progress of the 
work has, we are informed, been maintained during the 
last quarter, and no serious interruptions have been caused 
by the weather, but the night shift has been discontinued 
for the winter, and the number of workmen employed 
has consequently been reduced. 

The aged proportion of the work in erection has been 
upon the internal viaduct and the top members of the 
piers and cantilevers, the bottom members having been 
carried out as far as is necessary for the present. 

The actual state of the bridge can be seen from the 
coloured elevation which we annex, and which, compared 
with that accompaning our report on November 27, 1886, 
will show at a glance the progress made in erection during 
the year. 

TEMPORARY Works, 

The additions to plant during the past quarter have 
been confined almost entirely to machines for the purposes 
of erection. he most important additions are four 
powerful and specially designed steam cranes, of which 
six in all will be required, and which, being attached to a 
framework of girders forming a platform movable along 
the top members of the cantilevers, are used for the build- 
ing out of these top members, and of the struts, and ties, 
and other portions of the structure within their reach, 


PERMANENT WoRKS.—SOUTH (QUEENSFERRY. 

Main Piers.—That part of the superstructure over the 
piers, which, including the internal viaduct, forms the 
central portion of the cantilever, is practically complete, 
the principal work remaining to be done being the 
rivetting of some of the bracing and diagonal struts, and 
the fixing of the wind fence, and the whole of the flooring 
of the internal viaduct. On the southern portion of the 
cantilevers the bottom members are built out for 152 ft. 
and rivetted for 90 ft., and the first bay of bracing between 
them is erected. The vertical webs of the booms of the 
top members, and the bracing between them, are erected 
for an average distance of 70 ft. The first ties are 
built downwards a distance of 100 ft. from the top 
junctions ; the first struts are built to a level of 210 ft. 
above O.D. ; and the wind bracing between them is 
in place for 30 ft. beyond the first intersection. The 
first vertical ties, with their bracing, and the support to the 
internal viaduct, are erected, and a length of about 100 ft. 
of the girders and bracing of this internal viaduct is in 
place, and temporarily supported by wire ropes. On the 
northern portion the bottom members are built out for 
160 ft. and rivetted for 103 ft., and the wind bracing 
between them is erected to 15 ft. beyond the second 
intersection. The vertical webs of the booms of the top 
members, and the bracing between them, are erected for 
an average distance of 60 ft. The first ties are built down 
to the junction with the first struts, and the latter stand at 
a level of 220 ft. above O.D., the first bay of the bracing 
between them being also in place. The first vertical ties, 
with their bracing, and the ms agen to the internal via- 
duct, are erected, and a length of about 100 ft. of the 
girders and bracing of this viaduct is in place, and sup- 
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rted temporarily by wire ropes. The rivetted work at 
Routh Queensferry main pier now amounts to about 
tons, showing an addition of 866 tons during the quarter. 

Cantilever and Viaduct Piers.—The masonry of the 
cantilever pier has been raised, and now stands at a level 
of 150,50 ft. above O.D. The girder viaduct piers are 
complete, and the end abutment and piers of the masonry 
viaduct are built to the level of the springing of the arches, 
140.75 ft. above O.D. 


Inco GARVIE. 

Main Piers.-—The erection of the junctions at the tops 
of the vertical columns is in a very forward state. The 
vertical webs of the bottom booms, and the horizontal 
and vertical bracing of the top members, are erected, and 
the rivetting of the former is — Some lengths 
of the webs of the top booms are also in place. Nearly 
the whole of the bracing between the vertical columns is 
erected and rivetted, and the horizontal bracing for 
staying the columns at mid-height is complete. The 
internal viaduct over the piers is complete with the 
exception of the wind fence and some flooring. On the 
southern portion of the cantilever the bottom members 
are built out for an average distance of 150 ft., and 
rivetted for 137 ft., and the first bay of bracing between 
them is in place as far as the intersection. The first struts 
stand at a level of 118 ft. above O.D., and the first vertical 
ties at alevel of 115 ft. above O.D., and the girders and 
bracing of the internal viaduct are in place for about 100 ft. 


On the northern portion the bottom members are built | } 


for 152 ft. and rivetted for 120 ft., and the first bay of the 
bracing between them is nearly all in place. The erecting 
platform has been raised to a level of 139 ft. above O.D. The 
first struts stand at a level of 139 ft., and the first vertical 
ties at a level of 155 ft. above O.D. The girders and 
bracing of the internal viaduct are in place for about 
100 ft. The total amount of rivetted steel work at Inch 
Garvie is 5817 tons, showing an addition of 1105 tons during 
the quarter. 
NorTH QUEENSFERRY. 

Main Piers.—The rivetting of some of the bracing and 
diagonal struts, and the fixing of the wind fence on the 
internal viaduct, comprise practically all the work re- 
maining to be done to complete that part of the super- 
structure over the piers forming the central portion of the 
cantilever. On the southern portion the bottom members 
are built out for 164 ft. and rivetted for 150 ft., and 
the first bay of the bracing between them is rivetted, and 
half of the second in place. The vertical webs and bracing 
of the top members are erected for a length of about 70 ft. 
A pe of about 150 ft, of each of the first ties is built 
down from the top junctions ; the first struts stand at a level 
of 212 ft. above O.D., and the first bay of bracing is fixed. 
The erection of the first vertical ties, with their bracing, 
and of the support to the internal viaduct, is complete, 
and the girders and bracing of this viaduct are in place 
for a length of about 100 ft. On the northern portion the 
bottom members are built out for 152 ft., and rivetted for 
150 ft., and the first Py of the bracing between them is 
rivetted, and half of the second in place, The vertical 
webs and bracing of the top members are erected for a 
length of about 100 ft. A length of about 95 ft. of each 
of the first ties is built down from the top junctions; 
the first struts stand at a level of about 212 ft. above 
O.D. ; and the first «| of bracing is fixed, The amount 
of work completed on the first vertica! ties, bracing, and 
internal viaduct is identical with that hs gp the same 
parts of the southern portion. The total quantity of 
rivetted steel work at North Queensferry is about 5407 
tons, showing an increase of 1112 tons during the quarter, 

Cantilever and Viaduct Piers.—The masonry of the 
cantilever pier now stands at an average height of 165 ft. 
above O.D., and that of the viaduct piers and abutments 
is practically complete. 


GENERAL REMARKS. 

Masonry and Concrete.—Up to the present date about 
566,500 cubic feet of granite have been delivered, and 
562,000 cubic feet have been set ; and about 111,600 cubic 

= of rubble masonry and concrete work have been 

uilt. 

Steel Work.—In all about 46,740 tons of steel, an addi- 
tion of 1578 tons since the date of our last report, have 
been delivered. The whole of the bottom junctions for 
bays No. 1 are practically completed in the yard. The 
fitting of all the bottom junctions for hn No. 2isin hand, 
and the whole of the top junctions for bays No. 1 are well 
advanced. Good progress has been made with the fitting 
of the internal viaduct for bay No. 2 of the North Queens- 
ferry cantilevers, and the work on the bracing of the 
second bay of all the bottom members is nearly finished. 
The drilling of'all the top members for bays No. 2, and 
the bottom members for bays No. 4, is nearly complete; 
that of struts No. 3, and ties No. 5, is about half done ; 
and that of the top members for bays No. 4 is com- 
menced. The whole of the bottom booms and two-thirds 
of the top booms of the second bays of the internal viaduct 
are complete. During the quarter the weather on an 
average was bad for half the time, and from fair to good 
for the other half. The greatest wind pressures recorded 
were 11]b. per square foot on the large gauge, and 20 Ib. 
on the small gauge, on Inch Garvie on November 25; 
24 1b. on the small gauge on the North Queensferry canti- 
lever platform on November 2; and 32 1b, on the small 
gauge on the top member at South Queensferry on No- 
vember 22. The average number of men employed per 
‘diem during the quarter has been 3790, and the number 
employed upon November’ 28, 3370. The quality of the 
ber continues, so far as we are able to judge, to be ex- 
cellent. 

We regret to learn that there have been eight fatal acci- 
dents among the workmen during the 6 uarter, two 
having been killed during a gale of wind bya plank blown 


were informed that none of the accidents were due to any 
failure of plant, such as has caused accidents in previous 
quarters, and we observed that, since our last visit, very 
considerable additions had been made to the appliances 
for the protection of the men employed upon all parts 
of the structure. 

It is stated that it is very difficult to persuade ef of 
the men to adopt the most ordinary precautions, and we 
ourselves noticed more than one instance of what can 
only be characterised as foolhardiness, such as should be 
discountenanced and prevented in every possible way. 

We have, &c. 
C. 8S. Hutcumson Major-General, R.E, 

The A saan ere er Major. 

e Assistant Secretary, Railway Department, 
Board of Trade. a 





COLLAPSING PRESSURE OF IRON TUBES. 
To THE Eprtor oF ENGINEERING. 

Srr,—In a letter that appears under the above heading 
in your journal of 13th inst., the writer repeats the rule 
given a week previously by me for calculating the strength 
of flues seven diameters long, and quotes that ‘‘ when the 
length is less than seven diameters the collapsing pressure 
is inversely as the length.” 
strength of a flue seven diameters long (or rather more, 
extra length not affecting the question), and asks what 
the collapsing pressure would be for a flue 6.75 diameters 
ong. 

From this I understand that a sum in inverse pro- 
portion is too much for him, and I therefore reply that it 
would be the result he has already arrived at multiplied 
by ars’ 

With the rest of the letter I need not concern myself. 
I should have thought that such questions, from persons 
of defective education and manners, were too trivial for 
your columns; in any case, any more from the same 
source will receive no attention from 

Yours truly, 
W. I. Ets. 

Ward’s Buildings, Deansgate, Manchester, 

January 16, 1888, 





THE PATENT AND TRADE MARKS 
OFFICES. 
To THE EpiTorR oF ENGINEERING. 

Srr,—I have read with great interest the able letters 
which have recently appeared jin your journal, also ~ 
leading article in this week’s issue, and judging therefrom 
I should say that the administration of the Patent and 
Trade Marks Offices must certainly be in a more de- 
plorable condition than one could jhave thought. Hence 
the sooner these offices are removed from the jurisdiction 
of the Board of Trade the better it would be for inven- 
tors and others having to transact business therewith. 

Will you allow me space to offer a few remarks and 
suggestions as one who has continually to transact busi- 
ness with these offices, both personally and by corre- 
spondence ? 

Judging also from the tone of the letters of one or two 
of your correspondents, it would appear that they are 
desirous of having a strict examination instituted. ith 
this I do not, as one who has had considerable experience 
in patents, for one moment hold, as I am convinced that 
any further examination than that now pursued would 
be dangerous to the inventor, for no examination, however 
thorough, could render a patent unassailable. We do not 
want a second American and German system ! 

If a patent is to be set aside for want of novelty, or for 
pe other reason, then there is, to my idea, but one 
tribunal competent to this, and that is a court of law. 

To allow an invention to be judged and decided upon 
by an examiner, or by a comptroller of patents, would be 
both inexpedient and unfair to the inventor, as these 
officials have neither the legal nor the technical knowledge 
to render them capable to deal with one’s property. 
To my mind, all that the office should be called upon to 
do is simply to ascertain whether the documents have 
m prepa according to the prescribed forms, and 
whether the specification describes an invention—be it an 
alleged invention, or one which may indeed be novel and 
of great merit. Then, as regards the examination of the 
complete with the proyisional specification, it should be 
the examiner’s duty to compare these documents to see 
(1) that the ‘‘ titles” correspond, for it not infrequently 
occurs that, where applications for patent are carried 
through by the inventor himself, this is not the case; and 
(2) to see that the complete specification describes “ sub- 
stantially the same invention” as that foreshadowed by 
the provisional specification. Here his duties should 
cease, and it should not be competent for him to issue, on 
his own ipse dizxit, “notices of interferences.” If this 
suggestion could be carried out, a great many of the 
examiners or with advantage, be transferred to the 
abridging staff. , 
As regards the Trade Marks Office, and its lack of com- 
— » L am also of opinion that no examination, 
yond that of ascertaining whether the documents have 
been properly prepared, is necessary or desirable. Surely 
an invention is as valuable a property as a trade mark, 
and yet, fortunately for it, the same Liner pang care 
is not bestowed thereon. Why, then, should an invention 
which may probably have taken years of labour to 
develop be treated differently than a trade mark which 
may have been designed in an hour, and used for a season 
or two? 
What I would recommend is that on the receipt at the 
office of the prescribed documents, the Registrar should 
order the mark to be at once published in the official 





for some distance from the North Queensferry pier. We 


He then calculates the | s 


allowed for the entry of opposition, and if there be oppo- 
sition it should be heard by the tigen “toms (on payment 
of a fee) with an appeal to the law officer. Should there 
be no opposition at the end of the specified time, it should 
then be the duty of the Comptroller to issue his certificate 
of registration, and on this certificate should be printed 
the mark registered. 

The system now pursued by the office is so confusing 
and vacillating that it is quite impossible to know how 
to advise one’s clients. N 

In certain cases that I have argued before the Comp- 
troller, I have gone away in the firm belief that matters 
had been so arranged as to insure the acceptance of the 
rejected mark, but lo! “the tail has wagged the dog,” 
and the mark has been refused, notwithstanding from 
the tenor of the Comptroller’s remarks the mark was one 
which, in his mind, should be accepted. 

The uncertainty to applicants as to whether their 
marks will be accepted is very annoying and very detri- 
mental to their trade, as it frequently happens they incur 
great expense for printing and getting up their goods for 
sale, when, after several months’ delay, they are informed 
that their mark has been refused on some mark totally 
unlike theirs. 

Apologising for trespassing so much on your valuable 
pace, I am, yours obediently, 
London, January 16, 1888, PRACTITIONER. 





THE ROYAL AGRICULTURAL SOCIETY’S 
ENGINE TRIALS AT NEWCASTLE. : 
To THE Epitor oF ENGINEERING. . 
_ Sm,—I see that Mr. Willans, in his letter of the 9th 
inst., has mentioned my name in reference to the correct 
method of estimating the load carried by an Appold 
brake, and I hope that after reading my letter he will no 
longer be in any doubt on this point. As to the best 
brake to use for testing his engines, a considerable expe- 
rience convinces me that there is nothing better or sim a 
than the arrangement used by Messrs. Halpin and Barr 
minus the Moscrop recorder, unless of course a diagram of 
steady turning is also required. 

I am not here disputing the advisability of using some 
such arrangement for obtaining extremely accurate mea- 
surements (and records) of the pull on the spring balance 
(a simple arrangement for driving the paper from the 
engine might be adopted), but hold that for ordinary tests 
with a truly turned wheel of sufficient weight, sparsely 
but constantly lubricated with oil and cooled mternally 
by perma water (especially for long runs and lar 
powers), and by reasonably frequent readings of the 
spring balance, as accurate measurements of the brake 
power can be obtained as is usually got by estimating the 
indicated Nm from cards taken at intervals. A con- 
tinuous indicator or a continuous diagram would of course 
show absolutely accurate indicated horse-power in the 
same way as the continuous tracing on the paper from the 
spring balance would give absolute igus for estimating 
the true brake horse-power ; but for airly constant loads 
and general F ing re these additional instruments are 
hardly needed. To the continuous cooling of the wheel 
I attach great importance, as it is only by a constant tem- 
perature and constant supply of lubricant that a stead 
counter pull on the spring balance can be had, and with 
these arrangements I have run brakes for many hours 
without the slightest adjustment being required, and 
(for steady loads) with very little movement of the balance. 

‘or small powers the brake band may take half or 
three-fourths of the circumference of staan | but the larger 
proportion is generally preferable as giving a smaller 
counter-pull to deduct, and therefore a greater percentage 
of accuracy. I have frequently used a plain leather strap 
nailed to wood blocks. Yous truly, 

W. Sonienmerpes. 


London, January 17, 1888, 
To THE Eprtor oF ENGINEERING. 

S1r,—Since I wrote bas last week my views as to the 
substantial accuracy of the results obtained at the New- 
castle trials has received striking corroboration from an 
unexpected quarter, namely, from Messrs. McLaren 
themselves. It will be remembered that in Messrs. 
McLaren’s letter which appeared in your issue of the 6th 
inst., a special point which they urged as proving the 
untrustworthiness of the Newcastle trials was the discre- 
pancy between ratio of brake to indicated horse-power 
determined at those trials for their compound and non- 
compound engines. On this — they say: ‘“‘ What 
do we find when we examine the reports ? Why we only 
get 72 per cent. with our free-running simple engine, 
whilst with the compound which ran so Badly we actually 
got over 87 per cent. brake ratio.” Now I was able last 
week to show how Messrs. McLaren’s own experiments 
corroborated the Newcastle results with regard to the 
compound engine, but no data existed for testing the value 
of their complaints as to the frictional resistances set 
down to their simple engine. This difficulty is, however, 
a ae t' The Engi f last Frid 

n yourcontemporary, ngineer, of last Friday, were 
published the results of some further brake trials pate a 
out by Messrs. McLaren, the brake in these trials being 
driven by their simple engine. The first of these tests 
is that in which the load most nearly approaches that 
with which the engine was run at Newcastle, and the 
mean figures obtained from the data given are as follows : 





Mean speed... 151 revs 
Weight on brake ia ® 381 Ib, 
Circumference of brake circle 17.4 ft 
Mean pull on compensating lever 

spring balance S wee «. 247.3 Ib. 
Circumference of balance circle 10.2 ft. 
Mean effective indicated pressure ... 39.56 Ib. 





journal, A period of say one or two months might be 


Now these data show, when dealt with on Messrs, 
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Halpin and Barr’s method, a gross brake load of 30,34 
horse-power and a load due to pressure of compensatin 

levers of 11.54 horse-power. leaving a net brake power o 

18.8. The engine has an 84in. cylinder and 15 in. stroke ; 
the diameter of the piston-rod I do not know, but I have 
allowed for it as 1}in. With these data the indicated 
horse-power comes out 25.28, and the ratio of brake to 


18.8 =0.743 ; that is to say, 74.3 per 


indicated power is 35.98 
cent., as against 72 per cent. determined at Newcastle, 
hen we remember that this engine has had additional 
running since its trial at Newcastle, and that during its 
Leeds run it was probably free from the mishaps so 
graphically described in the official report quoted by one 
of your correspondents Jast week, I think we may regard 
the above as a very close agreement, and it certainly 
deprives Messrs. McLaren of any right to scoff at the low 
brake power ratio deduced from the Newcastle trials of 
their non-compound engine. The fact that the Leeds 
load was heavier than that at Newcastle (18.8 against 
16.7 brake horse-power) would also tend to raise the ratio 
in the former case. 

According to Messrs. McLaren’s own experiments, it 
thus appears that the frictional resistances of their simple 
engine were some 11 or 12 per cent. greater than those of 
their compound, and yet the former isthe engine of which 
var | say that it was so free ‘‘that she ran round smartly 
wit her own steam when the pressure gauge pointer was 
at 0!’ 

The data above quoted also show that Messrs, McLaren’s 
brake required a correction of some 60 per cent. for the 
action of the compensating levers, whereas no such 
correction was needed for the Newcastle brakes. 


Yours truly, 
Manchester, January 17, 1888, BRAKE. 


To THE EpiTor oF ENGINEERING. 

Srr,—Professor Barr has said more than once, and 
again repeats in his letter to you this week, that ‘‘I am 
quite ready to discuss our results with any one who will 
have the courtesy to make his criticism openly,” and has 
excused himself from replying to some very pertinent 
objections made by “‘ Brake” and others, because their 
names are not appended. Instead, however, of replying 
to the two objections I put forward against his method, 
he says that my letter is a hoax, and asks your readers to 
believe that the method I gave is wrong, because it does 
not agree with the experiment he made on Se, 14, 1887. 
Now, Sir, is not this rather like “‘ shuffling?” Would it 
not, to say the least, have been more consonant with his 
promise to have answered my objections, and given your 
readers the little instruction in ‘‘ elementary mechanics” 
{which he thinks them so deficient in) necessary to show 
that his own method is correct. That his method is not 
quite such an ‘‘axiom” in mechanics as he assumes may 
be seen from the fact that you have yourself stated that 
it is not the proper method to adopt, and several of your 
correspondents, and the editor of Zhe Enguneer, decline to 
adopt it. As to this experiment of September 14—with 
its tension of 313]b. on the spring on the compensating 
lever—I think I may be excused for considering it as 
**a hoax,” as both yourself and the editor of The Engincer 
have pointed out the anomalous conclusions to which it 
leads, and that on a brake which was a copy of that 
belonging to the R. A. S. E., this experiment gave a 
result about 50 per cent. in excess of the trial made 
at Newcastle, when calculated the same way. I may also 
point out that this tension of 313 lb. is shown supported 
by asmall milled nut on a bolt about ? in. in diameter 

oing through what appears to be a piece of 1}-in. board, 
in the drawing of the brake given on page 606. 

Mr. Schénheyder now states that, when he gave these 
formule in 1876, ‘‘he was not acquainted with the labours 
of others in this direction.” It would be very desirable 
to know what these labours were, which induced him to 
change his views, so that others might have an oppor- 
tunity of estimating their value. 

The formule I gave were with the object of showing 
that the tension on the end of the compensating lever, 
instead of being an arbitrary quantity, as some seemed to 
suppose, was a definite function of the weight on the brake 
strap, dependent upon the proportions of the lever, and the 
coefficient of friction of the brake strap at the time. That 
this is so I think all the experiments prove; but if these 
formule for ascertaining the re:ation between the two are 
not correct, there is no one who will be more grateful to 
Professor Barr for pointing out the errors and giving 
corrected formule, with the proof thereof, than 


ours truly, 
Cork, January 16, 1888, W. H. Suaw. 





THE DUDLEY BOILER EXPLOSION. 
To THe Eprtor oF ENGINEERING. 

Srr,—My friend Mr. Boswell having closed our corre- 
spondence “‘so far as he is concernéd,” it remains only for 
me—in the exercise of my undoubted right, and by your 
kind indulgence—to say my last word in a discussion that 
I think you and your readers will admit has not been an 
unimportant or frivolous one, notwithstanding the little 
extrahumour and temper that has almost unadvoidably 
been introduced, and which may be freely forgiven. 

Allow me then as briefly as possible to reply to Mr. B’s 
closing letter, in which he challenges me to say ‘how and 
where the Rastrick is dangerous.” Really, Sir, I must 
acknowledge my utter inability to convince my friend 
after the startling facts I have adduced on that point, and 
I must refer him to Mr. Marten’s acknowledgment before 
the coroner's inquest, viz., that the Rastrick boiler was 
uncontrollable. Surely a wee must be dangerous that 
you cannot control. Again, judging from what fell from 
the adviser to the Board of "Tra e Commissioners last 





Friday in my hearing, I believe their report will condemn 
it as “obsolete,” repeating Mr. Howard Smith’s own 
word. Of course my friend will remain obstinate and of 
the same opinion still, judging from the imperative tone 
of his last communication coupled with the fact of his 
being “under 10 stone weight,” and his most ‘‘ audacious 
statement” that no man of 16 stone is competent to ‘‘ effi- 
ciently inspect a boiler so as to report thereon.” Truly, 
Sir, that is a most audacious statement, if not a libel. 
It reminds me of another little man with a big head, who 
was in the habit of saying, ‘“‘I as first Minister of the 
Crown,” &c., as though there had never been a first 
minister of the Crown Phas the days of little Lord John, 
who deemed it necessary to continually remind the thick 
heads of the House of Commons that he and no other 
person was the first minister, &c. Allow me, please, in all 
seriousness to rebut the most audacious statement, as it 
affects me, Sir, most seriously in i usual avocation, and 
Mr. Boswell has not the shadow of a right to say any- 
thing of the kind. The usual size of a boiler manhole and 
mudhole is 14 in. by 10 in., and I myself can slip through 
them when in boiler inspecting costume almost as soon as 
Mr. B. can say Jack Robinson. Again, as regards 
inspecting the flues, Mr, Job Short will bear me out in 
saying that the main flue of a 10 ft. Rastrick is in section 
something approaching the sectional dimensions of the 
Channel Tunnel even, and who says that men of sixteen 
stone will not be competent to travel through and inspect 
that tunnel when completed? Even Mr. Job Short bim- 
self (who is anything but what his name implies), when 
he is properly filled up and in good health, would kick 
the beam at 15 stone, which was the weight I stated 
myself to be when rebutting the statements of my dear 
friends who called me ill-tempered and spiteful, &c. | 

I will now endeavour to answer my friend’s thrice re- 
peated question re safety valve on exploded boiler. I knew 
nothing at all about it until I saw it for the first time last 
Friday in the court room, nor am I aware of having said any- 
thing at all in this correspondence leading him to think 
that I had; hence the unreasonableness of the imperative 
tone in which he demands particulars. Here they are, how- 
ever, and oh! what a safety valve to be sure! I asked 
permission of the learned Commissioner to suggest a ques- 
tion or two to him to put to Mr. Job Short and Mr. 
Marten, one of whom inspected the boiler the very day 
before it exploded, and both of whom must have been 
aware, or ought to have been aware, of the condition of 
the safety valve socalled, but the learned gentleman ruled 
that I was out of Court as I had not attended its proceed- 
ings before that day. 

The valve was in two pieces, so, full-size sketches, 
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taken without a rule or measure, It was broken off, 
as was also one end of the ponderous lever, which was 
about 3 ft. long from the fulcrum to the centre of the 
great big hook from which hung the ponderous weights. 
The hook I should note is very strong, and securely 
pinned to one end of lever so as to prevent its slipping 
down the lever with the weights when the Rastrick boiler 
happens to be “‘ jumping,” caused by the uncontrollable 
firing, and the consequent dancing up and down of the 
safety valve. There has evidently been a great deal of this 
dancing action of the safety valve in this particular in- 
stance, as notice the difference in the shape of the edges 
of the valve on opposite sides, one side being quite sharp 
at corners, whilst the opposite side is quite different. 
Now, Sir, this suggests to me a theory and a cause for 
both the explosion and the breakage of valve from stem, 
apart from any other cause that has been assigned by the 
different gentlemen who have inspected this boiler and 
who have written such elaborate reports thereon. 

I don’t presume to say that my theory is infallibly cor- 
rect, but I will leave it the judgment of you and your 
readers to say whether it is not reasonable. It is this: 
When this dancing action of the valve is going on there 
must be severe strain upon it caused by the one-sided 
action of lever preventing the vertical and true lift of 
valve ; for Geese gt there is an inside guide supposed to 
insure the vertical rise, it does not do so practically, but 
allows one side of the valve disc to open more than the 
other side in proportion to the amount of play or clearance 
in the fitting of the valve stem and guide. This is not 
theory only, for I have actually seen the operation more 
than once, and have noticed, especially with high-pressure 
steam, actually one side of a safety valve lifting 3 in. or 
more, whilst the opposite side has remained steam-tight. 

ow, Sir, is it unreasonable to suppose that the fact of 
this safety valve and stem having broken, without any 
assignable cause except so far as I heard of the evidence, 
viz., that somehow or other it was broken, and had pro- 
bably been done by falling, &c., since the explosion, I 
ask, Is it unreasonable to conclude that it took placa 
during one of the dancing fits that these Rastrick boilers 
are subject to, and that on a sudden cessation of steam 
pressure after a violent jig, the valve and stem should part 
company, and the disc become wedged in consequence ? 

I am the more satisfied that this was possibly so when 
T look at the valve stand, and find its seating to be at so 
acute an angle as certainly would admit of such being the 
case. Now, Sir, does not all this justify all my state- 
ments respecting the safety valves so called of the Black 
Country, named in my first letter? The word is a mis- 


nomer altogether as applied to these fittings made in these 
Black Country shops, and how any mechanical engineer, 
being an inspector of boilers, can possibly pass and ap- 
rove such things, is incomprehensible. I can imagine, 

owever, a gentleman, for instance, in kid gloves, who 
has been educated, say, for a mining engineer, C.E., 
A.C.E., or M.I.C.E., and suddenly made into a “ chief 
engineer” at 500/. a year, with a lot of sub-inspectors 
under him supposed to be practical men, passing such 
things, simply because he knows no better, and allows 
things to go on as he found them when made “chief 
engineer.” i : 

There is one other point, Sir, I might be allowed to 
notice in my friend Mr. Boswell’s last contribution, viz., 
his “ surprise that I have not invented a better typa” of 
boilerthan the Rastrick. It does not require the faculty 
of pure invention to do that, it is already superseded by 
ae and better boilers in all the most modern iron and 
steel works. The Rastrick could only have been designed 
to meet the exigencies and conveniences of the old iron- 
masters of North and South Staffordshire, where alone it 
reigns supreme in their affections and prejudices. Iknow 
of nothing more unwieldly and dangerous except it be the 
old ponderous marine boilers made to fit the hold of a 
vessel, and regardless of what is simplest and best as a 
steam generator. The days of both are numbered, and 
my dear friend Mr. Boswell wry I think, take that as 
my “‘straight tip,” ifhe will kindly excuse a little opt: 
ing slang, and not cry over the disappearance of his 
favourite but very guilty old Rastrick. Thanking you, 
Sir, very much for your kindness and indulgence, 

I beg leave to remain yours faithfully, 
JouN Swirt. 

55, Stanmore-road, Edgbaston, January 17, 1888. 





GUN MOUNTINGS. 
To THE EpiTor oF ENGINEERING, 

Sir, —The reports of the successful trials in H.M. iron- 
clad Minotaur, and the failure of the wooden gun mount- 
ings, led to a change of construction to iron, and in May, 
1866, Elswick having prepared a 12-ton gun carriage and 
slide, and the Arsenal having also completed a carriage 
and slide of iron, a further competition took place with 
12 ton gun mountings. 

The Committee who carried out the trials reported that 
the Arsenal carriage ‘proved itself much too weak in 
every respect,” whereas ‘‘the carriage constructed by 
Commander Scott answered very perfectly every require- 
ment,” 

They further say, ‘‘there is considerable similarity 
between the Scott and Elswick carriages in form and con- 
struction ;” and that the Elswick running in and out gear 
is ‘* very slow and laborious,” whilst that of Scott worked 
admirably, the crew of his carriage being twelve men, and 
that of both the Arsenal and Elswick carriages sixteen 


men. 

The fighting efficiency of our Navy in this year (1866) 
may be estimated from the following extracts from the 
official reports of Admiral Warden, the second in com- 
mand, and the captain of the ironclads composing the 
Channel squadron, after the attempts to fire their main 
deck, 64 ton, and their lighter upper deck guns in a 
seaway. 

Admiral Warden, in Art. 18 of his report, states: ‘‘ The 
result was that the main deck was flooded with water to 
the exent of flowing over the hatchways, the water poured 
in and out of the guns, two shots roiled overboard out of 
them and one was followed by the cartridge ; two of the 
guns at different times got the better of the crew and 
banged in and out of the ports several times with extreme 
violence, and two of the slides were to a certain extent 
damaged by it. 

** Art. 19. It is needless to say that the practice was 
wild in the extreme, nor did all the ships fire the pre- 
scribed number of rounds. . 

‘90, The result of that day’s experience would seem to 
prove that it is possible (though certainly never de- 
sirable) to cast loose and fire these 7-ton guns in a sea- 
way, either singly or a few at a time with well-trained 
men or experienced crews ; but under the circumstances 
of that afternoon, I add, that it would have been utterly 
impossible to have gone to general quarters or fought an 
enemy’s ship. 

‘21. To have opened all the main deck ports, judging 
by the effect of opening five, would have washed the men 
away from the guns, and apg egg they (the guns) 
would have taken charge of the deck by getting adrift, 
cio with what consequences it would be impossible to 
predict.’ 

Captain Roderick Dew, C.B., H.M.S. Lord Clyde, 
stated that the gun carriages are faulty and ‘take 
charge” in a seaway, and that ‘‘the running in gear is a 
very bad fitting.” 

ace Luard, H.M.S. Hector, reported that ‘‘ the 
compressors could not be depended upon to control the 
guns, and the training whips carried away.” 

Captain Vansittart, H.M.S. Achilles, wrote, ‘The heavy 
guns of the Achilles cannot be worked satisfactorily,” and 
neither the new single side paste, nor any of the other com- 
pressors, could be depended upon to control either the main 
deck 64-ton rifled guns, or the 18-pounders of about 2 tons 
weight. The four upper deck Armstrong 110-pounders 
were equally difficult of control. 

Captain Connelly, of the Pallas, proposed fitting a 
couple of pawls to the slides, and racks to the deck, to fix 
the 64-ton guns when firing, as they were otherwise liable 
to fetch way “‘to the great danger of the gun’s crew.” 

And Captain the Hon. A. Foley, flag captain to Sir 
Hastings Yelverton, K C.B., H.M.S. Caledonia, wrote, 
‘** Should the sea catch the port open, the muzzle of the 





gun is filled with water, and the cartridge rendered use- 
less by being saturated ; and in the smooth-bore guns the 
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shot frequently rolls out of the muzzle when the ship is 
rolling.” 

These reports showed the necessity for an improved 
system of working guns safely and quickly in a seaway, 
and caused at first some anxiety at the Admiralty ; but the 
Controller’s and Constructive Temamenti strengthened 
by the results of the Minotaur and Research trials, and 
confirmed in their recommendations by the reports of the 
Special Committee of 1866, insisted that not only 64-ton 
guns, but also the 12-ton guns (which were now rifled) 
could be worked with certainty on board ship. Such guns 
being now much needed for the Bellerophon and other 
ironclads, further carriages were ordered to be imme- 
diately prepared, and tried at sea, 

Accordingly, in April, 1867, the new and improved 
12-ton gun mountings, having been manufactured by 
Elswick and by the Royal Arsenal, a further competition 
took place on board H.M.S. Bellerphon. These carriages 
were officially stated to contain a ** very large proportion 
of the principles and details of Scott’s gun mounting,” and 
with some difficulty his original 12-ton gun carriage, first 
tested in the Minotaur, was admitted to this competition ; 
it being considered that the Arsenal carriage, as now im- 
proved, combined all that was needed for naval pur 


poses. 

The Committee, in part, accepted this view; but in 
concluding their statement added, ‘‘ Before closing this 
report we wish to pay a tribute to Captain Scott, and to 
bear willing testimony to the unwearying energy and zeal 
he has shown, and the unremitting labour he has bestowed 
on this most important subject, aud to record our opinion 
that we are very greatly indebted to him for our good 
sea-service carriage and slide; and if their lordships, on 
the recommendation of this Committee, ‘ should’ avai! 
themselves further of the merits of his invention by adopt- 
ing his training gear, we feel strongly that he is fairly 
entitled to every consideration at their lordships’ hands.” 

Writing on this report, the Controller of the Navy 
stated to the Board of Admiralty under date June 25, 
1867, that ‘‘ The results of Captain Scott’s efforts may 
fairly be stated as follows: In February, 1864, he pro- 
posed iron for the construction of slides and carriages, 
and several most important details in the fittings ; his 
plans were put to the test in June, 1865, in 1866, and in 
1867. During this year the ‘material’ he proposed for 
construction has been recognised to be the right one, but 
the construction of the slides differing from his, are 
found to be too weak ; the system of compressing (differing 
in detail from his, and in some respects not. satisfactory 
in consequence) put forward by him is finally adopted, 
his ‘running in and out gear’is now adopted, the 
‘training ’ he proposed is now recommended, the minor 
details, ‘front rollers’ and ‘large rear rollers,’ ‘ both 
coned,’ ‘thick racers,’ &c., proposed by him in 1864, are 
now adopted,” 

The “ only important feature of Scott’s which has not 
been either adopted or recommended for adoption, is the 
‘ attachment of the slide to the deck’ instead of by pivot 
bars to the side, and I may just add that with the preven- 
tive bar (a hook under the grooved front racer) used by 
Scott since 1865, I infinitely prefer his attachment to the 
service one.”* 

The three competitive gun carriages were retained on 
board the Bellerophon, and in reply to Admiral Sir 
Sydney Dacres, who some time afterwards inspected the 
ship, her commander and gunnery lieutenant stated that 
when tried in heavy weather, the original iron carriage was 
ray only one which could be depended upon for controlling 
its gun. 

Previous to the final competition with 12-ton gun car- 
Fes pe in April, 1887, an 18-ton muzzle-loading rifled gun 
had been manufactured by the Royal Arsenal of greatly 
increased power, but giving a much sharper recoil than 
the 12-ton muzzle-loading rifled guns. 

A proposed pattern of the naval carriages to be manu 
factured for the 18-ton guns incourre of construction was 
forwarded from the War Department to the Admiralty 
in March, 1867; and in July following, their lordsbips 
having decided to mount 18-ton guns upon the broadside 
of the Hercules, a new design was submitted for their 
consideration, viz.,a high slide in combination with a 
low carriage, having powerful bow compressors for con- 
trolling the sharp recoil. This desiga was examined and 
approved by the Controller and Chief Constructor. » 

The Admiralty waited with some anxiety for the report 
of the Ordnance Select Committee on the carriage which 
was being constructed in the Royal Arsenal, but was not 
ready for trial until 1868, owing apparently to various 
modifications in its design. 

In the mean time, the fittings and other appliances 
for mounting her 18-ton guns being much required 
for the Hercules, the Admiralty directed exhaustive trials 
to be made for testing the compressing and training 
arrangenents which had been recommended by the last 
gun carriage committee, and likewise for trying the gear 
recently put forward by Mr. Cunningham, RN. 

The reports of the captains commanding the ironclads 
of the Channel Squadron on these trials reached the 
Admiralty in January, 1868, and contained the following 
extrasts under the head of ‘‘ compressor's :” 

In the Lord Warden “ the gun recoiled most violently, 
struck the stops and carried away the breeching, and on 
several occasions the compressor lever was carried away 
below the handle.” 

C.ptain Lambart, of the Pallas, ‘‘ does not consider that 
the (self-acting) compressors have sufficient power, for 
during the experiments it was quite the exception, even 
with the full charge, for the gun t> be brought up with a 
moderately taut breeching.” . . . ‘‘ During these rounds 
the breechings were much strained,” and he does not 





* The attachment approved by the Controller is now 
used for all heavy broadside puting 2 








‘* consider it would have been safe to have fired more 
rounds from No, 1 and 3 guns.” : 

Captain Goodenough, of the Minotaur, found that “in 
a few rounds the right lever (of the compressor) became 
permanently sprung out too far to take the catch,” and 
that ‘‘ this compressor is too capricious in its adjustment.” 

Captain Macdonald, of the Bellerophon, stated that 
‘the wooden baulks fitted to the box girder slide (of 
No. 4 carriage) act far better than the iron bars when 
bringing up the gun in a seaway, and the compressors (of 
No. 4) Mace invariably acted perfectly, the gun’s crew 
having complete confidence in them.”* 

The captain of the Warrior stated, that the gun could 
only be controlled by abandoning the self-action; and 
Captain Goodenough further reported that “ wooden 
instead of iron sleepers would give good control,” and 
that in only’one out of the four 12-ton guns, has com- 
plete control been obtained when firing battery charges. 

Training Gear.—The captains of the Pallas, Achilles, 
Lord Warden, and Warrior reported against tackles as 
being quite inadequate for training guns in a seaway— 
the two former suggesting ‘‘ mechanical gear” in lieu ; 
and stating such gear to be absolutely necessary for firing 
from the bow and quarter-ports. 

Captain Goodenough said, briefly, ‘‘ tackles are insuffi- 
cient altogether,” and states, that No. 1 plan (Scott’s rack 
machinery) ‘best of those in the Minotaur, as giving 
complete control, being easy to work and always fixed and 
fit for use.” 

The captain of the Bellerophon stated, that ‘‘ the train- 
ing of No. 4 is the best from actual trial; the average of 
ten rounds extreme training in a heavy sea are: No. 4, 
5 min. 20 sec. ; No. 3, 6 min. 37 sec. ; Cunningham’s im- 
proved plan, 10 min. 49 sec. . .. In the heavy sea above 
alluded to on December 17, when the gun fitted with Mr. 
Cunningham’s improved gear continually took charge, 
Nos. 3 and 4 were perfectly under control.” 

No. 4 is Captain Scott’s original carriage and slide, 
No. 3 is also Scott’s, but modified in accordance with 
the Committee’s recommendation; Captain Macdonald 
adds, ‘‘ No. 4 carriage and slide have been put to the 
severest tests, and in every trial, the running in and 
out, training gear, and compressors have worked easily 
and well; answering in every way to the work expected 
of them and fully meeting the requirements of the 
service.” Captains Rolland, Vansittart, Lambert, Ingle- 
field, and the captain of the Warrior, reported against 
tackles and in favour of fitting mechanical gear—the 
latter stating, that he “‘ had not the opportunity of trying 
Cunningham’s plan,” which consisted of tackles worked 
by winches. 

The Arsenal 18-ton gun carriage was at length com- 
pleted with the self-acting compressing arrangement, and 
in a trial which took place at Shoeburyness, the gun re- 
coiled so sharply that its ‘‘ carriage struck the rear of the 
slide with such violence as to shear off the pivot, and thus 
leave the slide without attachment.” 

Various alterations were then unsuccessfully made in 
the compressing arrangement, but at length, after re- 

ated failures in controlling the gun, the Ordnance 

elect Committee, on July 17, 1868, reported that 
they ‘‘ regret'tosay that the result it not satisfactory in 
respect to working of the compressor arrangement.” The 
Admiralty, on receiving this tinal report of failure, ordered 
the manufacture of the eight carriages now urgently 
wanted for the Hercules to be proceeded within Chatham 
Dockyard, and one to be completed with all possible 
despatch. 

This was accordingly done, the first carriage being ready 
in September and tried immediately, and was further 
tested on October 2, 1868, in the presence of the naval and 
military authorities. The recoils were found to be con- 
trolled with great ease and certainty, and to be capable of 
being regulated with much exactness, as shown in the 
official tables. 

The success attending the working of these 18-ton gun 
carriages was, after several months trial at sea, thus 
recorded by Admiralty Board Minute—subsequent to 
their lordships’ cruise in the Channel Squadron of 1869. 

‘© In the Hercules the 10-in. muzzle-loading rifled guns 
are worked with extraordinary facility by the admirable 
machinery of Captain Scott, whose improvements in gun 
carriages and their gear have been extensively scsi th 
the Navy.” : 

I am, Sir, your obedient servant, 
Rosere A. E, Scort, Rear-Admiral (Ret.) 


ELECTRICAL TRANSMISSION OF POWER. 
To THe EpitoR OF ENGINEERING. 

Srr,—I should like now to continue, and if possible 
complete, my remarks on this subject. 

It will probably be found that, just as we use oak 
timber for one purpose, beech for another, and mahogany 
for a third, that there are cases in which water, ropes, 
compressed air, and electricity will each find conditions 
best suited to their peculiar properties; but then it is very 
essential to a right choice that their etticiency, both com 
mercial and mechanical, should be accurately known, and 
it is to this end I am addressing myself. 

I see I made in my last a mistake in favour of electri- 
city, when quoting Mr. McNeil. Instead of him showing 
40 per cent. utilised, he gave 40 horse-power lost out of 
60 horse-power, thus making the yield 33 per cent., or, in 
fact, agreeing exactly with the South Wales results, 
which is a very marked confirmation of accuracy. 

I was very glad to find two such correspondents as Mr. 











* These same wooden baulks and compressors, with 
their iron carriage and slide, were tested in the Minotaur 
in the beginning of 1866, and in all the subsequent c»m- 
petitions with gun mountings. 





Sydney F. Walker and Mr. Radcliffe Ward had entered 
the field, and will first notice some of their remarks as 
they arise. Mr. Walker says ‘“‘ No one appears to know 
what the actual efficiency of compressed air is.” The fact 
is that it varies just as it is used with skill or ignorance ; 
but the limits of its possible efficiency are as well known 
as those of a pound of steam. There are numerous ex- 
cellent writings on the subject, but the most complete in 
every respect is the work of M. Pernolet, ‘‘L’Air Com- 
primé.” It is really the most perfect work on any 
engineering subject I ever met with; and he says that the 
effective work at a low pressure is 35 to 40 per cent. 
Mr. Ward also touches on the relative efficiencies of 
electricity and compressed air, and to him also I therefore 
say that, given the two systems, applied with equal skill, 
and I have very little doubt that air will give a result 

uite as good as electricity. Of course I am aware that 
theoretically the latter much exceeds the figures I am 
quoting ; thus, in 1882, a writer on the transport and dis- 
tribution of energy by electricity says: ‘Le rendement 
économique, c’est-i-dire le rapport du travail restitué par 
la seconde machine au travail absorbé par la premiére = 
65 per cent.” But then it seems just as impossible to realise 
this as it is in the case of compressed air; my explana- 
tion of it is that the dynamos run at such a great speed 
that a large loss occurs in the belting, or in getting up the 
speed at one end and letting it down at the other; for 
instance, at Normanton the generator was making 900 
revolutions per minute, and the pumps 25 only ; it must 
be clear to every one that this cannot be done except at 
a great lossin useful work. The recent tests of the lighting 
of the Grand Central Railway Station in Cincinnati by Mr. 
J. W. Hill seem to confirm this loss as general in electri- 
city ; thus, he says: ‘‘ The most startling result of this 
test, to me, is the loss of over 60 per cent. in effect be- 
tween the driving engines and the lamps, or, of every foot- 
pound of work or watt developed by the engines less than 
40 per cent. is actually realised in the illuminating power 
of the lamps.” 

Mr. Walker, I think, expresses himself very fairly on 
the questions of heating, sparking, and shocks, and it is 
idle to attempt entirely to ignore them. ‘“ At Normanton 
the motor and pumps are walled in, and fresh air supplied 
by pipes.” I don’t dispute that this arrangement is safe, 
but I would rather be without a mischievous dog than 
keep him and trust to his muzzle for safety. 

Mr. Ward thinks Dr. Siemens would not now speak of 
water as the most economical mode of transmitting power. 
On the contrary, I think he would ; the sources of loss are 
very small, the movement is slow, and heat plays no part, 
asin the case of air. In a description of the hydraulic 
pumps at Sulzbach, Herr Pfaehler puts the results at 
73 per cent. of total power expended ; the working pres- 
sure on the pumps below is 77 atmospheres, and the power 
supplied by the descent of the water in one column is 
nearly sufficient to effect the return up the other. Mr, 
H. Davey describes another case in which the efficiency 
of hydraulic pumps was 80 per cent., and in small dip 
— 75 per cent. 

hen as to ropes. M. Jules Lauriel contributed to the 
Genie Civil some short time ago, a statement on the 
different systems of transmission of power. Of electricity 
he entertains great hopes, and he says: “‘It may be 
admitted that 85 per cent. of the mechanical work sup- 
plied to the generating dynamo is converted into electri- 
city, while the recipient reconverts into mechanical 
energy 75 per cent. of the electricity it receives. Thus 
the useful effect is only 64 per cent. of the ultimate 
possibility ; and even this must be further diminished by 
a ratio depending upon the distance of transmission.” 
And I say a still Terthar and more important diminution 
oce..rs in the belting, &c. ; but he goes on to treat of the 
cost of transmission, and, speaking of wire ropes, he says 
it is the simplest of them all (viz., electricity, hydraulic, 
compressed air, and ropes). 

I will compare the results of his wire rope with a case 
within my own knowledge. The test was made in 
October, 1886, under my instructions. 

The engine is on the surface, the ropes are carried down 
the pit, and then to the dip workings. From the engine 
to the main pump is 490 yards. The pump is double- 
acting, 7 in. in diameter, 3-ft. stroke, and forces the water 
through 600 yards of 6-in. pipes, and then up a pit of 
10 fathoms, a total height of 139 ft., and delivers at the 
surface. A Fowler 6-ft. sheave on the spurwheel shaft 
(geared 3 to 1), and another clip sheave on the pump, 
work the rope. This is the arrangement tested ; but as 
affecting the cost of working in ropes and stores, I should 
mention that a second and smaller pump, 400 yards 
further off, is worked by a second rope from the 
pump shaft, and this delivers its water into the standage 
of the main pump; this during the experiments was dis- 
connected. Diagrams were taken at the engine simulta- 
neously with the measurement of the water in a large 
cistern on the surface. The result was: 


H.P. in water... 6 98 
Indicated H.P. .. ee 15.51 
Or a useful effect of ... 44.42 p.c. 


This is exactly the same as the best results got by elec- 
tricity at Normanton, and 10 per cent. better than the 
other cases I have referred to. Then as to cost: 

Coals.—I take these at 6 lb. per horse-power (and 103, 
per ton) per hour, because two other engines are supplied 
from the same boilers, viz., one Cornish and two of Fowler’s 
multitubular, and in this I am eure I am making a liberal 
allowance. 

Ropes.—The main rope, although it has to drive the 
second pump with two plain sheaves, runs three years at 
eight hours per day four and five days per week, and the 
cost of these should be diminished for the second pump, 
but I have not done so, but taken them from the store 
sheets, 
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Stores and Repairs of all Kinds.—These are from the 
actual costs over three years. ’ 

Wages.—One of the firemen starts and stops the engine 
and oils the machinery as required, but he is not included, 
because the statement of M. Lauriel, with which I 
compare, does not mention wages, and they depend very 
mich upon circumstances, 

M. Lauriel’s costs are as follows : 


Cost of Transmitting Indicated Horse-Power per Hour, in 
Frances, per 500 Metres. 
Francs, 

Electricity ... 

Hydraulic 

Compreseed air 

Wire rope ... sii ais 

My own case, by wire ropes 


This is upon the actual work done, and I am not sure 
that Mons. L, does not take the indicated horse-power. 

I have used wire ropes for pumping for many years— 
sometimes 600 gallons per minute—and with clip sheaves 
maintained in good order they do good work. 

I see in Mr. Brain’s paper ‘‘On the Electric Pump at 
Trafalgar,” he puts the cost per horse-power ed hour, on 
water raised, at 0.020d., but as he takes coals at 1s. per 
ton, and stores (including belting, lighting, lubricating, 
and maintenance of two 30 borse-power dynamos) at 1s. 
per day, the estimate—which I suppose it is—cannot be 
compared with the actual store sheets which I have re- 
ferred to for three years. I take coals at 10s. per ton, 
although the coals in question may be worth no more than 
Mr. Brain gives them at the colliery. We must take a 
figure which will be equally just and appropriate to all 
cases and systems when we institute a comparison. 

Mr. Brain concludes: “It is therefore obvious that a 
future is before electricity for the transmission of power.” 
I don’t doubt it, but not that commanding position amongst 
the ‘‘ resources of civilisation” which has been claimed for 
it. Electric lighting is also described sometimes as the 
“light of the future.” In that case it will not be such a 
‘dim and distant future” as some persons anticipate. 

Yours faleptelly, 


. L, STEAVENSON, 
Durham, January 13, 1888, 


To THE EprTor oF ENGINEERING. 

Srr,—Will you allow me to ask the writer of a long 
letter in a recent issue how he reconciles the following 
statements made by him ? 

“The loss in the cables is measured by the product of 
the square of the current into the resistance of the cables,” 
and ** The loss involved in transmitting a current of 10 
amptres through 2 ohms is equal to that involved in 
transmitting 20 amptres through 1 ohm.” 

There can be no slip of the pen or error in copying in this 
case, because the writer of the letter adds ‘‘ and for the 
same distance this means a cable of half the area,” 
whereas any one else would have said one quarter ! 

London, January 11, 1888, 

A STUDENT. 








ENGLISH v. AMERICAN LOCOMOTIVES. 
To THE Epiror OF ENGINEERING. 

Srr,—One fatal objection to the substitution, or rather 
transposition of the words ‘‘ English” and ‘* American,” 
as proposed by ‘‘J. CO. M.,” in the sentence quoted by 
him in jast week’s ENGINEERING from my former letter, 
is that their transposition would render the statement 
untrue. 

In regard to the greater cost of American locomotives 
as against English locomotives working side by side, I 
would refer “J.C. M.” to the tables on page 235 of 
ENGInNgERING of August 26 last. Possibly ‘J. C. M.” 
relies for his belief in favour of American locomotives 
on Mr. E. B. Dorsey’s figures, which have been much 

uoted of late by American writers, but which have been 
shown by ‘‘ Observer,” in his letter in ENGINEERING of 
November 11, to be worthless, owing to their being based 
on false premises. Yours _ 

London, January 16, 1888, ERAX, 








BEESLEY’S FURNACE BOILER. 
To THE EpiTor oF ENGINEERING. 

Sm,—With your permission we wish to reply to Mr. 
Collenette’s letter in your Jast week’s issue, e donot 
lay any claim to this particular coal furnace or the con- 
nections to and from the boiler, as the same can be 
variable in their application to boilers, but we most 
certainly claim the boiler as being our own invention 
and design. Being invited, along with several other 
firms, by the Barrow Hematite Iron and Steel Company, 
Limited, to send in adesign of a stee: boiler which would 
be suitable for and effective in utilising the waste heat 
from their coal furnaces, which were then working without 
boilers, we did so, and were successful with our design, 
which was adopted with some alterations for the first two 
boilers that were erected. The remaining twenty-two 
boilers were made to our original design, as the alterations 
in the first two boilers were not approved of, owing to 
their evaporative duty not coming up to expectations, our 
boiler in its original form being far superior in evaporative 
efficiency and compactness. The furnaces and connections 
to and from the boilers were arranged, made, and erected 
by the company’s officials. Our firm supplied the twenty- 
four boilers and carrying saddles for same. 

Yours truly, 
W. anv J. BRESLEY. 
Furness Boiler Works, Barrow-in-Furness, 





OUR LIFEBOATS, 
To THE EprToR oF ENGINEERING. 

Sie,—It will be within the recollection of many of your 
readers that I have from time to time pointed out the un- 
seaworthiness of the boats stationed round our coasts, an 
act for which it was deemed the correct thing to put a “‘con- 
fidential agency” on my track. It is some satisfaction to 
know that the Institution responsible for these boats, is 
now compelled to do away with a considerable number 
of them, although it must be very unsatisfactory to 
those who have subscribed to the enormous cost of the 
present boats. The all-important point now is that they 
shall be superseded by some really effective and sea- 
worthy ones, and I shall be pleased to hear from such of 

our ers as take an interest in the safety of those 
rave men who jeopardise their own lives to save those 
of their fellow creatures, 
Yours very truly, 
- JOHNSON, 
22, Charing Cross, London, January 13, 1888, 





MARINE ENGINEERING DESIGN. 
To THE EDITOR OF ENGINEERING. 

Srr,—With reference to the engines of the s.s. Courier, 
illustrated in your valuable paper on the 6th inst., it 
is said “it became necessary to adopt special means 
of producing the great power required, without unduly 
increasing the weight of the machinery or the space 
occupied by it.” It would be interesting to know why 
in such an engine the centres of the engines should be 
spread so unnecessarily far apart, apparently wasting both 
space and material. 

By putting the low-pressure slide valve at the side of the 
cylinder and closing up the centres of the engines, it 
apeers that much space and weight might have been 
saved. 

In these days when our nation has to hold its place 
against the world by superior design, one would like to 
hear how such an eminent firm of builders can defend 
that design as the best one possible to attain the required 


ends. R. 8S. Boyrr, M.I.M.E, 
Cardiff, January 16, 1888, 








A NEW DEPARTURE IN BRAZING AND 
WELDING. 
To THE EpItor oF ENGINEERING. 

Smr,—The cheapening of oxygen by Brin’s process of 
manufacture has put into the hands of metal workers a 
new power. I have recently made a few experiments 
with the compressed oxygen and coal gas, and found that 
with a }-in. gas supply a joint could be brazed in a 2-in. 
wrought-iron pipe in about one minute, the heat being 
very short, the redness not extending over 1 in. on each 
side of the joint. 

The appearance of the surface after brazing led me to 
experiment further with welding, a process which is not 

ssible with ordinary coal gas and air, owing to the 
ices of magnetic oxide on the surfaces, Contrary 
to my expectation, a good weld was obtained on an iron 
wire 4 in. in diameter, with a very small blowpipe, 
having an air jet about 3, in. in diameter, This matter re- 
quires to be taken up and tried on a large scale for such 
work as welding boiler plates, which, it appears to me, 
can be done perfectly with far less trouble than would be 
required to braze an ordinary joint. The great advantage 
of this would be that the boilers would require no 
handling, but could be welded with an ordinary large 
blowpipe in position, and with about one-tenth the labour 
at present necessary. 

he cost of the onyane is trifling, and it is evident from 
the results obtained in brazing that the consumption of 
gas would be considerably less than one-fourth that 
necessary with an air blast, irrespective of the fact that 
welding is possible with an oxygen blast, whereas it is 
not possible if air is used. 

The surface of iron heated to welding heat by this 
means comes out singularly clean and free from scale, and 
a small bottle of compressed oxygen with a blowpipe and 
a moderate gas supply, would make the repairs of 
machinery, boilers, brewing coppers, and other unwieldly 
apparatus a very simple matter, The trouble and difficulty 
of making good boiler crowns, which so frequently ‘‘ come 
down,” would be very small indeed if the workman 
had an unlimited source of heat at command, under 
perfect and instant control. 

THOS, FLETCHER. 

Warrington, January 17, 1888, 





THE FRICTION OF HOT AIR IN PIPES. 
To THE EDITOR OF ENGINEERING. 

S1r,—Replying to “‘ F. R.S.” in your issue of January 6, 
I consider the failure in the hot air heating arrangement to 
be due to attempting to exhaust hot air from a heater, as in 
Figs. 1 and 2, page 21, thereby lowering the air in tem- 
perature on its passage from the heater to the fan, and 
consequently reducing its bulk. 

The forcing of air through the heater, as in Figs. 3 and 
4, would most certainly give better results, as a rise in 
temperature while ing through the heater would give 
it a still greater elastic force, and therefore a stronger 
current as the outlets. 

As engineer to several successful hot air heating 
arrangements in works connected with the drying of 
textiles, I have always gained far better results by 
forcing the air ‘‘ under pressure,” as against attempts at 
exhausting. 

The arrangements I mention are to utilise the waste 
heat when passing from the boilers to the chimney by 
erecting a stack of 1}-in. wrought-iron pipes in the main 





flue, the temperature being 650deg. Then by forcing air 
through the tubes with a pressure blower a greater velo- 
city is obtained, the air being carried by 12-in, pipes into 
rooms 45 ft. by 9ft. by 9ft., at a distance of 200ft. from 
the blower, and issuing from numerous outlets at 350 deg. 
The temperature of the room is maintained at over 
200 deg., while cloth saturated with liquor is constantly 
passing and being dried, 

January 17, 1888, W. B. 





SINGLE-CYLINDER COMPOUND ENGINES. 
To THE EprTor OF ENGINEERING. 

Srr,—The Illustrated Patent Record in your issue of the 
13th inst., contains a sectional view and description of a 
single-cylinder compound engine by Mr. Wallis. 

About two years ago an engine identical in principle 
was tested at these works, and worked exceedingly well. 
The inventor, Mr. G. A. Clough, I believe at the time 
contemplated its application to the propulsion of launches, 
barges, &c., and with this in view in order to reduce the 
height of the engine as much as possible, coupled the con- 
necting-rod to the low-pressure piston ins of the high- 
pressure one, as in Mr. Wallis’s engine. The crankshaft 
worked in an inclosed case, as in several well-known 
types. I donot know whether Mr. Clough patented his 
invention or not, but from what I saw of its working when 
under trial I consider it promised well both as regards 
efficiency and economy, 

Tam, Sir, yours a 
ANL. 


Stockton-on-Tees, January 18, 1888. 


ly, 
Easton, 





ROYAL METEOROLOGICAL SOCIETY. 

THE monthly meeting of this Society was held on 
Wednesday evening, the 18th inst., at the Institution of 
Civil Engineers, 25, Great George-street, Westminster, 
Mr. W. Ellis, F.R.A.S., President, in the chair. 

Messrs. C. H. Blackley, M.D., H. E. Brameld, E. S. 
Bruce, W. Forrest, J. Groves, M.D., C. Harrison, M.D., 
G. C. Harrison, N. R. Haswell, R. Laing, H. J. Lloyd, 
H. T, H. Mead, C. Perks, W. R. Pike, J. L. Rushton, 
oe and J. H. Walker, were elected Fellows of the 

lety. 

The paper read was * The Non-Instrumental Meteorology 
of England, Wales, and Ireland,” by Mr. G. M. Whipple, 

.Se., FL.R.A.S., F.R. Met.Soc. This is a discussion of 
the observations of wind, cloud, thunderstorms, hail, 
snow, &c., made at the stations of the Royal Meteorolo- 
Bical Society during the eight years 1878-1885, and pub- 
ished in the Meteorological Record. The S.W. wind ia 
the most prevalent, and blows on the average seventy- 
four days in the year; the W. wind occurs almost as 
frequently, ere ee days. The least dominant 
winds are the 8.E. and N., which occur on twenty-seven 
days, and the N.E. on thirty-two days. Thunderstorms 
are most frequent in the eastern and midland counties 
and least frequent in the north of Wales. 

After the reading of this paper the annual general 
meeting was held. The report of the Council showed the 
Society to be in a satisfactory condition, the number of 
Fellows being 522. 

Mr. Ellis, in his presidental address, reviewed briefl 
the work and position of the Society, remarking that suc 
a Society, whilst unable to carry out expensive, original, 
or experimental work, could yet act with great advantage 
in exciting volunteer workers throughout the country to 
united action, of which one recent example was the ready 
response to the request of the Society for photographs of 
lightning, an excellent collection of which had been 
obtained, and which would shortly be exhibited ; in 
addition to which arrangements were being made for the 
more systematic observation of thunderstorms. Referring 
to the question of sympathetic relation between sun spots 
and magnetism and meteorology, he thought that any 
complete treatment of the question in its meteorological 
aspect seemed to require that it should be dealt with in a 
much more comprehensive manner than before, for which 
purpose observations more completely covering the sur- 
face of the globe might be necessary, if indeed not neces- 
sary, also, for the solution of many other meteorological 
questions, the present meteorological stations being dis- 
tributed over the earth in such isolated clusters. The 
attention given to synoptic charts was most important, 
but the general meteorological characteristics of places 
should also still continue to be studied. After remark- 
ing upon other matters, he laid before the meeting tables 
showing the monthly means of amount of cloud from 
observations made in three different series at the Royal 
Observatory, Greenwich, extending in all from 1818 to 
the present time. In concluding, Mr. Ellis said that at 
one time the science of meteorology seemed likely to 
form an exception to the general rule of advance, for 
more than any other it has required the united action of 
many workers, but the field of inquiry of late years 
opened out, allows us already to talk of the new or 
modern meteorology, phrases typical of the advance 
achieved, although the knowledge. gained seems only to 
remind us of how much has yet to be done, 





LiverPooL ENGINEERING Socizty.—The opening meet- 
ing of the present session of this Society was held at the 
Rerel Institution, Colquitt-street, on Wednesday, the 
12th inst., Mr. Charles H. Darbishire, Assoc. M. Inst. 
C.E., president, in the chair. Upon taking the chair, the 
president delivered a short address to the meeting. Mr. 
A. W. Brightmore, W.Sc., then read a paper entitled 
“Some Recent Experiments on Iron and Steel and 
Rivetted Joints.” The reading of the paper was followed 
by an animated discussion, which was prolon to such 
an extent that it was finally resolved to further consider 
the matter at the next meeting. 
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HYDRAULIC TUBE PRESS. 

ForMING metal tubes from circular plates by pressing 
or fencing them, by the aid of mandrels, through dies 
or annular rings, though comparatively a modern 
manufacture, is carried on to a considerable extent, 
and with the improvements that are almost daily 
being made in it, and the rapidly extending use of 
such tubes, this extraordinary process bids fair to be- 
come a most important manufacture. 

The press illustrated below was designed and made 
by Messrs. Henry Bessemer and Co., of Sheffield, for 
Mr. Samuel Walker, of Birmingham, for the manu- 
facture of tubes of large size, and also for making 
hollow steel projectiles. 

The press is made entirely of Bessemer steel, and is 
of the three-column construction, a strong casting of 
triangular form serving asa base of the press ; into this 
casting the three columns fit, and carry on their upper 
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ends a like casting, forming a top or entablature. Into 
this top casting the main cylinder is fixed mouth down- 
wards, concentric with the machine. ‘T'wo small 
cylinders for giving the return or upward stroke, rest 
mouth upwards in the bottom casting at opposite sides. 
The two rams of these cylinders pass through the ends 
of, and carry, a crosshead, upon which the main ram 
rests. The two lifting rams are made long enough to 
pass through holes in the top casting, and thus form 
guides to the crosshead and mandrel. 

The main ram is 24 in. in diameter, and has a stroke 
of 12ft. The press is worked at a pressure of 3 tons 
per square inch, giving a down force of 1300 tons. The 
two lifting rams are each 84in. in diameter, and give 
an upward force of 300 tons. This large upward force 
is required for stripping the tubes off the mandrels, in 
addition to raising the main ram crosshead, &c. 

Referring to the engraving, the main cylinder is seen 








at the top with the main ram carrying the crosshead, 
to which are connected the two lifting rams, the 
cylinders for which extend below ground. By this 
arrangement a reciprocating motion is obtained, rams 
only being used, the central ram giving the downward 
thrust, and the two smaller side rams giving the 
upward stroke. 

Mr. Walker has this press in operation, and from a 
disc of steel 3 ft. in diameter, having a mean thickness 
of about 4in., he has raised:a tube or cylinder with a 
solid end to it 3ft. 6in. long and 12 in. in diameter, of 
a uniform thickness of about 1 in., and sanguine hopes 
are entertained of producing greater results. Messrs. 
Bessemer and Co. are now making a larger press of 
similar construction. 





THE DUDLEY BOILER EXPLOSION.* 

THE Board of Trade — with regard to the above 
explosion was resumed on Thursday, the 12th inst., before 
the Commissioners, Mr. Mansel Jones, barrister, and Mr. 
Druitt Halpin, engineer, at the Town Hall, Brierley Hill. 
The Court was presided over by Mr. Mansel Jones, while 
Mr. Howard Smith, barrister, appeared on behalf of the 
Board of ‘Trade to conduct the inquiry. 

The first witness called was William Icke, engineman on 
duty at time of explosion. He said there were three weights, 
making about 20 lb. altogether, hanging on the counter- 
balance lever of the safety valve when he went on duty 
on the afternoon of the explosion. It was his practice to 
go round the boilers very frequently about every 10 or 15 
minutes to test the floats and safety valve levers. The last 
time he examined the exploded boiler was about 10 minutes 
before the explosion, the safety valve was then blowing 
hard. He had never known the valve tostick. The water 
with which the boilers were fed was got from the canal. 
It was rather hard and limy, and sometimes not very 
clean. The last time the boiler was cleaned was on the 
day before the explosion. 

ames Edward Guest, assistant engineman, said he 
cleaned the inside of the exploded boiler the day before 
it burst. About four bucketfuls of dirt and half a bucket- 
ful of hard scale were removed. The scale and dirt were 
heaviest in the neighbourhood of the tippet plates. About 
two hours was occupied in cleaning the boiler. He 
examined the pressure gauge of the exploded boiler 
several times on the evening of the explosion, and the 
highest pressure he noticed was between 27 lb. and 28 lb. 
He did not interfere with the safety valve in any way. 

William Clissold, foreman mechanic, examined by Mr. 
Howard Smith, said he had been in the employ of the firm 
about 17 years, and had the sole charge of all the engines 
and boilers at the wnks. It was his duty to keep every- 
thing in order. There was no pressure gauge on the 
boilers direct, but there was one in each engine-house, 
This arrangement he thought was satisfactory if the stop- 
valve was open. If it were shut there would be nothing 
to indicate the pressure of steam in the boiler. The 
safety valves were loaded to 30 lb., measured by the 
gauge. The rods attached to the end of the counter- 
balance lever of the safety valve were for the purpose of 
hanging weights on so as to make the valve blow off at a 
lower pressure. The rod at the weighted end of the 
lever was for the purpose of closing the valve if it hap- 
pened to stick. The rods were applied to save the men 
the trouble of climbing on to the top of the boiler. Since 
the explosion he had removed all the rods hanging from 
the weighted end of the lever, and he now thought they 
were undesirable. The rods were hanging on the safety 
valve levers when the insurance company made their 
periodical inspections, but he did not remember that they 
ever complained. He inspected the boilers himself each 
time they were laid off, so that he examined every boiler 
about every three weeks. The brickwork encasing the 
boiler and forming the external flues, was removed only 
when repairs rendered it necessary. The last time the 
brickwork was taken down was in 1883. It was in order 
to effect some repairs to the tippet plates, and was at the 
opposite side to where the boiler gave way. He did not 
notice the rivet-heads were wasted when he examined 
the boiler on September 12 last, but he could now see 
they were wasted. He had never tested No. 7 boiler (the 
one which exploded) by hydraulic pressure, but he had 
tested boilers No. 9 and No. 10 in that way. He could 
not say why they specially tested those two, except that 
they had been repaired, and it was thought it might be 
well to apply the test. He could not say when the brick- 
work opposite the part which gave way was taken down, 
but he was sure it had been taken down since he went to 
the works, because some of the repairs which had been 
effected to the sweep plates would have necessitated its 
removal. No special instructions were received from the 
Boiler Insurance Company with regard to the preparation 
for examinations. The inspector generally came on a 
Monday because the boilers were always laid off on that 
day. Referring to an old fracture in one of the vertical 
seams in the cylindrical part of the boiler (not the portion 
blown out) and running from rivet-hole to rivet-hole, he 
thought it was caused ty the boiler in falling and that it 
could not have been discovered even if the boiler had been 
stripped of brickwork. He did not think that any of the 
fractures could have been seen before the explosion. If 
he had discovered them he would have stopped the boiler 
at once and would not on any account work a boiler if he 
knew it had a “seam rip.” He had met with ‘seam 
rips” in this boiler, they occurred in the sweep plates and 
he had them repaired. He had also found seam rips in 
the cylindrical parts of boilers No, 6 and No, 11. hey 
found that the plates most liable to ‘‘edge cracks” or lap 





* See page 39 ante, 


fractures were the sweep plates just opposite the necks of 
the puddling furnaces where the flames first impinged on 
the shell. He believed the tippet plates taken out of this 
boiler when it was repaired in 1883, were found to be 
brittle. The repair plates put into their boilers were 
always made by the firm. hen the boilers No. 9 and 
No. 10 were tested by hydraulic ure the test was 
carried up to about 60 lb. on the inch. Since the explosion 
they had tested all the boilers on the works to 451b, They 
had not found any fractures in any of the other boilers. 
and the boilers held the pressure very well. He considered 
the inside of the boiler was fairly well cleaned at the last 
examination. The inspector occupied about four or five 
hours in examining three or four boilers. He examined 
each boiler both internally and in the flues once every 
year, in addition to which he made several examinations of 
the boiler under steam. 

Mr. Freer, Sen., partner of firm, recalled, said he had 
searched the records, and it would appear that the boiler 
was made about 1853 or 1854. The inspection of the boiler 
was commenced about 1867 and continued up to 1882 by 
the Midland Boiler Inspection Company. For this 
service they paid 13/. 13s. per annum for twenty-one 
boilers ; equal to 13s, per boiler per annum. In 1882 the 
boilers, in addition to being inspected, were also insured. 
He could not say the exact reason which led the firm to 
insure, except that several very serious and fatal explosions 
occurred about that time, which rather impressed them. 
The whole of the twenty-two boilers were insured on the 
group system for 500/. For this they paid an annual 
premium of 36/, 15s. The issuing of the policy of in- 
surance made no difference in the visits of the insurance 
company’sinspector. He was not aware that the insurance 
company ever recommended the brickwork to be taken 
down or that they had ever called attention to the frac- 
tures or wasting of the rivet-heads in boiler No. 7. On 
the day after the explosion they received a report 
from the insurance company. This, which was handed 
in and read, was to the effect that with the exception of 
a few slight defects the boiler was in fair working order. 
Norecommendations were made, and witness said there 
was nothing to show that repairs were necessary or 
called for. 

Mr. Edward Bindon Marten said he was the chief 
engineer of the Midland Boiler Inspection and Assurance 
Company. He personally examined the boiler in June, 
1863, and was then informed that it was about five years 
old. At the request of Mr. Howard Smith all the 
reports relating to the exploded boiler from 1871 to 1887 
were read and handed in to the Court. 

In answer to Mr. Smith as to why the payment for in- 
spection prior to 1882 was only 13/. 13s. per annum, while 
after that date it was increased to 36/. 15s., witness said 
it was necessary to explain from the beginning. The Mid- 
land Company was formed shortly after a disastrous ex- 
plosion, which occurred at Millfields Iron Works, and it 
was with the help and guidance of the then existing com- 
panies and associations that the rate of inspection was 
fixed. At first they charged 13s. per boiler per annum, 
but found that they lost money by it, and that the work 
could not be performed for less than 17s. per boiler. They 
did not, however, alter the rate for inspection to their 
original customers, although they charged more to others. 
Subsequently they modified their system so as to embrace 
insurance, and based their premiums on those charged by 
the other companies. On the system of group insurance 
they charged higher premiums, because the risk was 
greater. In a group of twenty-two boilers, for instance, 
the chance of a boiler bursting would be twenty-two times 
as great as that of any particular one. Referring to the 
pew tee boiler, witness said the calculated load on the 
safety valve, without any counterbalance, would be 35 lb., - 
but with the position in which the weights were usually 
placed it would be about 31 lb. by calculation. He had 
examined the boiler several times since the explosion. He 
thought it first gave way at the vertical seam, and that 
the two plates were blown out like a pair of cupboard 
coors. When he made his first inspection he thought the 
plate had torn through the solid metal, and that the pres- 
sure at the time must have been abnormal. His first 
impression was that the stop-valve was shut, and that the 
safety valve must have been inoperative. He thought, 
however, the safety valve must have begn far more in- 
operative than it appeared to have been, to have allowed 
the pressure to rise. It wasonly on account of the diffi- 
culty of accounting for excessive pressure that he was 
forced to conclude, what he never liked to do to account 
for a boiler explosion, that there must have been an old 
flaw. The tlaws were first pointed out to him by Mr. 
Watson, the Board of Trade surveyor. Had he known 
of the existence of the flaw he would not have insured the 
boiler. Thefracture at the vertical seam which failed 
could not, he thought, have been seen. Questioned with 
regard to the value of the hydraulic test, he thought it 
was of valuein good hands, but to trust to the hydraulic 
test alone without inspection, might, he considered, be more 
than useless, and he did not think such a test would have 
led to the discovery of the hidden flaw in the vertical seam 
which gave way, unless it had been carried very much 
higher than the ordinary working pressure. He did not 
think it necessary to have a pressure gauge on each boiler, 
as such a fitting was unly useful to the man who saw 
it, and when it was fixed in the engine-house it was 
generally more under the eye of the attendant. If the 
gauge were fixed on the top of the boiler, the attendant 
would have to go up a ladder each time he wanted 
to look at it. His experience was that attendants relied 
upon one gauge, and the others were allowed to get out of 
order. Plates in old boilers were often found to be brittle, 
but he could not say this was more specially the case with 
Rastrick boilers. In Rastrick boilers the heat was more 
locally applied, but when the heat was spread over the 
whole surface, it was not.very great. And after all it was 
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only the waste heat from the puddling furnace which was 
utilised. Such boilers did not make steam very fast. On 
an average the water level would only be lowered about 
6 in. in an hour by evaporation, ‘‘Seam rips” had been 
found in other boilers at these works, but he did not think 
‘*seam-rips” were more frequent in the Rastrick than in 
other types of boilers, though he thought “‘ edge cracks ” 
were more common. As a matter of experience, he might 
say that a great many of these Rastrick boilers had been 
worked in the Midlands. When his company was formed 
they had between 500 and 600 of these boilers under their 
care, but the number was now reduced to about 260. 
Large Rastrick boilers were going out of fashion, and 
smaller ones, about 7 ft. in diameter fired with two fur- 
naces instead of four, were being put down in their place. 
His company had only had one explosion of a Rastrick 
boiler previous to the present one, and that arose from 
the collapse of the internal tube in consequence of short- 
ness of water. 

_ In course of further examination, witness said no objec- 
tion had been raised by the insurance company to the 
quality of the feed water, or the manner in which it was 
heated. He was aware the water was rather limy, dnd 
the supply was drawn from the hotwell. Rastrick boilers 
were all more or less liable to priming, and he did not 
think the priming referred to in one of the reports by the 
compeny was in any way the result of grease in the feed 
water. 

The Court then adjourned. 

At the next sitting of the Court the first witness called 
was Job Till Short, the chief inspector to the Midland 

iler Assurance Company. He said he had been en- 
gaged with the company for twenty-tive years. He made 
a “thorough” inspection of the exploded boiler, as well 
as of two others, on the day before the explosion. He 
commenced making the inspections about 9 a.m. and 
finished in about 44 hours. The exploded boiler was 
fairly well cleaned inside. The dirt had been scraped 
out of the external flues, but the plates had not been 
swept. Witness then described the precise manner in 
which he made his examination, and the report he sent in 
to the insurance company was handed in and read. 

He did not specially examine the safety valve at the 
last inspection, nor did he notice the old fracture at the 
vertical seam above the part that was blown out. He 
sounded that part inside with a hammer, but he did 
not get on the damper walls to examine it in the external 
flue. If there was a seam rip at the circumferential seam 
forming the upper side of the two plates that were blown 
out, he could not have seen it without going up to it with 
the aid of a ladder in the external flue, and even if he had 
done so he ous it was questionable if he could have 
discovered it. If he had found out the existence of these 
flaws he might have made a more careful examination of 
the boiler. From an inspection he had made of the boiler 
since the explosion, he was of opinion that it gave 
way at the vertical seam joining the two plates that 
were blown out. At firat he thought the rent had 
gone through sound metal, but subsequently by the aid of 
a glass, he saw there was anold flaw. He had since seen 
some of theiron broken, and was of opinion that it was 
brittle. Had found iron after being exposed to the action 
of the flames go brittle. The plates in the boiler were 
laid vertically, so that the rent ran along the grain in- 
stead of across it. He had heard the evidence of other 
witnesses, and was of opinion that the explosion was due 
to excessive pressure. It was impossible to tell the pre- 
cise bursting pressure. The pressure could not have got 
up many pounds in the course of a minute. He thought 
the stop valve must have been shut, but he could not 
explain how the excessive pressure occurred. He could 
not remember having requested the brickwork of the 
bviler to be stripped. It was, of course, impossible to 
examine every part without taking the brickwork down. 
He did not think an hydraulic test would have revealed the 
defects in this boiler, 

The insurance company did occasionally ask for boilers 
to be stripped of brickwork. ‘‘ Edge cracks” were pro- 
duced by the direct action of the flames; such fractures 
were not so serious as those running from rivet-hole to 
rivet-hole. He did not get on the damper walls when he 
made his inspection of the boiler, as he did not think it 
necessary. If he had climbed on to them he questioned 
if he could have discovered the old flaws. The boiler was 
fired with the waste heat from two puddling furnaces. 
The area of the firegrate in each furnace was about 14 
square feet, and about 30 cwt. of coal was burned per day 
in each furnace. He had examined the safety valve, and 
did not think it was in good condition, ¢.e., as far as being 
steam-tight was concerned. He did not, however, see any- 
thing about the valve which would lead him to think 
it was not in working order, but the arrangement of 
testing rods attached to the lever afforded an oppor- 
tunity for tampering. He did not, however, wish to 
suggest that anything of the kind was done. It was 
seldom these boilers were entirely stripped of brickwork. 
To do it would practically mean laying the boiler off for 
a fortnight, If the stop-valve were oen at the time, he 
should attribute the explosion to the defective seam. It 
would be quite impossible to discover a flaw of that de- 
scription by sounding the plate with a hammer. No test 
at all would, in his opinion, have detected it unless it 
were the hydraulic test, which might have revealed it if 
it were carried high enough. It was not, however, wise to 
push the hydraulic test too far, because it might do the 
very damage it was desired to discover. he had ap- 
plied the hydraulic test he would not have cared to push 
it beyond 45 1b., say, one and a half times the working 
pressure. 

David,Grub Watson, engineer, surveyor to the Board 
of Trade, who made the preliminary inquiry under the 
Boiler Explosions Act, read the report on the explosion 
which he had presented to the Board of Trade. This 





report, after dealing with the construction and history of 
the boiler, concluded as follows: 

The explosion, in my opinion, occurred when the 
steam in the boiler was at or about the usual working 
pressure, and was due to a weakness of the plate at 
one of the vertical seams. The plate that first gave way 
was flawed between the rivet holes of the joint. Mostof 
the flaws had the appearance of having been of long 
standing, and were hidden by theinside overlap of the 
plates. An examination of the plates that were blown out 
revealed the fact that the one that first gave way had 
been cracked at the seam for some considerable time pre- 
vious to the explosion. The cracks had been started from 
the middle of the seam—that was where the plates over- 
lapped each other—and in several places were within 
tz in. of being through the plate. The defects had the 
appearance of having originated at the rivet holes, but 
being covered by the overlap of the other plate of the 
seam, they were hidden from view, and ould not have 
been discovered by mere inspection. The two plates that 
were blown out formed part of the original structure, and 
were reduced in thickness from ,% in. to 7; in, by corro- 
sion. The rivet-heads were much reduced from the same 
cause. This corrosion, although serious, did not neces- 
sarily render the boiler unsafe. It was intended to be 
worked at a pressure of about 30 lb. per square inch, and 
although the maximum pressure to allowed was not 
stated in the insurance policy, it was understood both by 
the owners and the insurance company that a pressure of 
30 lb. was not to be exceeded. The nominal stress on the 
net section of the plates with this pressure would be about 
9100 lb. per square inch, a stress which, if the material 
had been sound and of good quality, should not have 
caused rupture. An inspection of the exploded boiler 
disclosed other defects that were not even suspected, and 
which of themselves were sufficient to have rendered the 
boiler unfit to be used. The plate at the angle iron of the 
cross-tube was cracked at the rivet-holes for a length of 
6in. It was also cracked at a ring seam, forming the 
upper side of one of the plates which were blown out, for a 
length of 22 in., and this did not represent the full extent 
at the defect, as the crack could be traced in the fractured 
edge of the plate. A crack like the one in the plate that gave 
way, had originated at the middle of the seam, and on an 
average fully two-thirds of the plate was defective. At one 
part, between two of the rivets, the cracks seemed to have 
been through the plate, but there was no positive proof that 
there had been any leakage either at this crack or the one 
at the angle iron of the cross-tube. A more serious defect, 
however, was a longitudinal crack about 8 in. in length, 
at one of the vertical seams in the upper belt of plating in 
the cylindrical portion of the shell. The crack was through 
the plate, and there was positive evidence that there had 
been a leakage there at some previous time. All these 
defects had been in the boiler previous to the explosion, 
and however much the boiler may have been weakened 
thereby, did not seem to have had any influence in pro- 
ducing the explosion. The lap of the outside plate was 
pulled downwards }in., showing conclusively that the 
vertical seam had given way before the plate parted at 
the ring seam. 

It was pen pee that the explosion was caused by over- 
pressure, and the principal ground to this suggestion was 
the appearance of the stop valve as it lay on the top o 
the puddling furnaces. It had the appearance of having 
been shut when the explosion occurred, when it should 
have been open, and it was thought that the pressure by 
some means had accumulated above the load on the safety 
valve until it burst the boiler. When I first examined 
the stop valve, I was inclined to think it had been shut, 
or nearly so, at the time of the explosion, as the valve was 
within ,*; in. of being closed, and the spindle and columns 
of the crossbars were bent, but after straightening the 
spindle, and finding that the increase in the length was 
not sufficient to close the valve even with the crossbar 
bent, I was of opinion that the difference of fin. in the 
opening was due to the damage the valve received when 
the boiler exploded, and that at the time it was open about 
its usual amount. The valve was attached to the spindles 
by a pin. The end of the spindle being forked, this pin 
was ;%sths slack, so that in any case the valve would not 
have been open until it was lifted off its seat by the steam 
pressure within the boiler. Even if the stop-valve had 
been shut, the accumulation of the pressure should not 
have been so great as to burst the boiler, unless the safety 
valve had been purposely held down. 

After describing the construction of the safety valve 
the report stated that the load at the time of the explosion 
— be about 30]b, onthe inch. Continuing, the report 
stated : 

There was no pressure gauge on the boiler, or on any of 
the boilers, The only gauges in the works were in the 
engine-houses and attached tothe steam pipes. A pressure 
of 27 lb. was observed on one of these gauges a few minutes 
before the explosion, and as its indications corresponded 
with those in the adjacent engine-house I had it compared 
with a mercury column, and found it to be practically 
correct. Possibly being on the steam pipe, and a con- 
siderable distance from the bilers, it would show a less 
pressure than what was on the boilers, but, on stopping 
the engine to see whether there would be any difference 
in the pressure indicated by the gauge, I found there was 
none. The face of the safety valve was in a very bad con- 
dition, and would not have prevented an escape of steam, 
however low the pressure might have been; but there 
was nothing that was likely to cause the valve to stick in 
the seat. It was explained that the bad condition of this 
valve was due to the practice of using it to blow off most 
of the surplus steam from all the boilers when they were 
in communication with each other, and this was accom- 
plished by hanging weights on to the rod that was at the 
reverse end of the valve lever, so as to make the load per 
square inch on the valve less than that of the safety 


valves of the other boilers. This action might have had 
the desired effect at one time, but for some considerable 
time before the explosion, if there had been a greater 
pressure in the steam pipes than there was in the boiler 
that exploded, the excess of pressure would have kept the 
stop-valve shut owing to the looseness of the pin by which 
the valve was attached to the spindle. There was alsoa 
rod hung on tothe free end of the lever of the safety 
valve, and similar rods were on the levers of the safety 
valves of the other boilers in the works. These rods 
were said to have been put up for the purpose of 
saving the attendants from my | on to the top of the 
boilers, as some of the valves had large lips, and when a 
valve was once lifted the pressure would sometimes fall 
several pounds before it would close automatically, and 
in such a case the attendant would pull on the rod to 
close the valve. The practice of having rods to both ends 
of the levers appears to be a common one in the district, 
and is, I- consider, a reprehensible one, as it offers 
facilities to an ignorant attendant, or to any omg 80 
disposed, to overload or render inoperative the valve. 
It was quite possible that the boiler through this means 
might have been subjected to undue pressure at one 
time or other, but there was no evidence to support the 
suggestion that anything improper was done to the boiler 
or its fittings on the day of the explosion. Not to have 
@ pressure gauge on each boiler was, in my opinion, a 
serious omission, as, if the stop valve were shut, there was 
nothing to show the pressure in the boiler, and in such 
a contingency a valve of the above description might be 
dangerous. Seam rips are not uncommon occurrences 
in boilers of the Rastrick type. This type is almost 
if not altogether, used as a furnace boiler. e heat from 
these furnaces is frequently of a very high temperature, 
and the temperature varies considerably. In this case, 
the lower part of the shell, where the gases first impinged, 
gave evidence of the intensity of the heat, as there were 
numerous cracks at the rivet-holes, and the part imme- 
diately opposite the furnace necks appeared to have suf- 
fered most, There cracks were in all likelihood caused 
by unequal expansion and contraction at the laps or 
where the double thickness of plate was; and there is 
no doubt that seam rips are frequently due to the same 
cause, more especially when a boiler was made of brittle 
material. Such defects are also frequently caused by 
the injudicious manner in which repairs to a boiler were 
made. There had been frequent renewals of various 
parts of this boiler. The workmanship appeared to be of 
a very rough description, and many of the plates at the 
laps bore evidence of having been heavily caulked. 
Nothing is more trying toa brittle plate than the cut- 
ting out of rivets, so that the plates must have been sub- 
jected to some severe treatment. Some of the fractured 
plates had the appearance of being made of iron of a 
ductile quality ; but this could scarcely be said of the 
plate which ty way. I was unable to get the plate 
straightened for testing without heating. It broke in 
being straightened with a wooden mallet, and the test 
strips obtained were of so unsatisfactory a character that 
the tests were not proceeded with. The boiler was twenty- 
eight years old. Age of itself was no reason why a boiler 
peat be condemned ; but looking at the amount of re- 
pairs that the boiler had received at various times, it 


f | would only have been a matter of prudence to have applied 


a hydraulic test. If a hydraulic test of one and a half 
times the pressure had been applied, such defects probably 
would have been discovered ; and on an attempt to remedy 
them being made, the dangerous condition of the other parts 
might have been discovered, and the explosion averted. 
Seam rips were the most difficult of all defects to discover 
if there was no leakage, and the hydraulic tests supplied 
the best means for discovering them. A boiler should be 
carefully examined while under the hydraulic test, or 
the test is of very little use; but in some cases it is 
undoubtedly of great value when properly used in dis- 
covering the weak parts of a boiler. If explosions of this 
kind are to be averted, the brickwork of such boilers will 
have to be more frequently removed than seems to be the 
case, so that a more thorough inspection can be made of 
all the parts than is otherwise ible. 

Examined by Mr. Smith, witness said the boiler had 
the appearance of having been fairly well made when new, 
but he omghh the plates used, viz., South Staffordshire, 
were not of a sufficiently go quality for a boiler of 
this description, He was of opinion that the flaw at the 
vertical seam in the upper belt of plating twisted before 
the explosion. The edges of the crack were rounded, 
which showed it must have lasted for some time. If the 
examinations were made without the — being 
swept, and there was no immediate leakage, he 
considered it was doubtful if the flaw could have 
been discovered on inspection. Similar remarks 
applied to the flaw in the ring seam forming the upper 
side of the rectangular piece of plating that was blown 
out. To make satisfactory inspections of these boilers he 
thought it was necessary to entirely strip the boi'er of 
brickwork at intervals: at least once every four years, 
and at the parts where the brickwork covered the seams 
of rivets more frequently still. He would not like totake 
any responsibility for a boiler the brickwork of which had 
not been removed for nine years. Looking at the flaw in 
the vertical seam which gave way, he thought it was 
quite possible the boiler might have burst at a lower 
pressure than 301b., and he would not have been 
surprised if the boiler had burst at half that pressure. 

illiam Henry Fowler, assistant to the chief engineer 
of the Manchester Steam Users’ Association, said he 
examined the boiler after the explosion and prepured a 
report. This was handed in and read; it practically 
corroborated the one presented by Mr. Watson. 

Examined by Mr. Smith, witness said he considered 
the explosion was due entirely to the defective condition 





of the boiler. He did not think the flaw in the vertical 
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rivet where the boiler first gave way could have been 
discovered by inspection, as it was in the heart of the 
joint and hidden from view. The safety-valve, he 
thought, was not steam-tight, the face being very much 
scored and worn, but he had no reason to think it was 
inoperative. With regard to the removal of brickwork 
for the purpose of inspection, he would not like to lay 
down a hard and fast rule, but thought it was desirable 
to take it down at stated intervals: the interval should 
not exceed six years, and should be less if there was 
anything to excite suspicion. From the gs eepers of 
the fractures he was of opinion that the plates which 
were blown out were of a brittle character. 

This having concluded the evidence, Mr. Howard 
Smith said he proposed to call the attention of the Com- 
missioners to a few points in the inquiry. The first ques 
tion for them to consider was the age of the boiler. On 
this point there was a little discrepancy, but from the 
evidence it might fairly be assumed the boiler was built 
in the year 1853 or 1854. As to whether the iron was of 
good quality or not would depend on the results of scientific 
tests which the Commissioners were having made. Another 
question was whether the mountings of the boiler were 
proper and sufficient, and whether pressure gauges ought 
not to be fitted to each boiler. Then came the question 
of repairs to the boiler. A list of these had been laid 
before them, and there was evidence that ‘‘ edge cracks” 
and ‘‘seam rips” had been discovered in other boilers at 
the works. Keeping that in mind, and looking at the age 
of the boiler, the question was, whether it would not have 
been advisable to have taken down the brickwork, xo as 
to better inspect the boiler, or in the absence of that pre- 
caution, to have tested the boiler by hydraulic pressure. 
There was also the question as to whether the inspection 
was sufficient. Mr. Short, the insurance company’s in- 
spector, made the last examination, and it was on that ex- 
amination the question would turn. In connection with this 
point the question also arose as to whether the boiler was in 
proper condition for inspection, and whether it ought not 
to have been prepared for examination. It would have 
been much more satisfactory, however, if Mr. Short could 
have said he had been on the damper, and thus in the 
best position for detecting the cli flaw at the vertical 
seam if it existed, because he had stated in his evidence 
that if he had found this defect he would have had grave 
doubts about the safety of the boiler. There were other 
points to consider, such, for instance, as to whether in 
works like the one in question, in which a large number 
of hands were employed, a safer class of boiler could 
not be obtained, e felt, however, at a disadvantage 
in addressing the Court on these matters, as they were 
really points for scientific men to deal with. 

Mr. Mansel Jones, in reply, said he and his colleague 
were very pleased with the way the inquiry had been 
conducted throughout, and they were obliged for the 
suggestions Mr. Smith had thrown out, and to which full 
consideration would be given in drawing up their report 
to the Board of! Trade. 

The inquiry then terminated, and in due course the re- 
port of the Commissioners to the Board of Trade will be 
published, 
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15,628. H. C. Walker and R. Carey, London. Im- 
provements in Hydraulic Lifts. (8d. 3 Figs.) November 
, 1886.—This invention relates to improvements in hydraulic 
suspended lifts of the single-acting class in which the pressure 
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water acts on the down stroke to lift the cage, the return stroke 
being effected by the weight of the cage or other attachment. 








The improvements have for their object an improved method of 
counterbalancing the cage and of rendering more uniform the 
net lifting power. The lifting cylinder A is connected at the 
bottom to a tank B by a pipe C. This pipe is closed at one end by 
a valve b opening into the tank B. In the cylinder A works a water- 
tight piston E, to thé piston-rod ¢ of which is fixed a sheave G 
around which passes the lifting chain-g. A balancing chain j 
fixed to crosshead F is coiled around a drum J keyed on the same 
shaft with a spiral drum K on which is wound the chain k of the 
counterweight kl. The cage is balanced in the following manner : 
When the piston first descends, the air and water under it are 
discharged through the valve b into the tank B, the air escaping 
through the water. When the piston ascends, the return of the 
air is prevented by the water in the tank over the valve, so that 
@ vacuum is formed underneath the piston, thus providing a 
counterbalance for the cage both in ascending and descending. 
The net lifting power on the cage is rendered uniform as follows : 
When the piston is at the top of the lifting cylinder, and the 
cage is to be lifted, water is admitted of sufficient pressure to 
lift the load. As the piston descends, the pressure on it increases, 
such increase being due to the weight of the lengthening column 
of water above it. When the crosshead F is drawn down by the 
pressure water, it pulls the chain j, causing the drums J and K 
to revolve and lift the counterweight k! which serves in its descent 
to overcome the weight due to the column of water in the cy- 
linder and the friction of the apparatus, together with the amount 
necessary to lower the cage at the requisite speed, equally at all 
parts of the stroke. (Sealed November 29, 1887). 


TRANSMITTING POWER. 


13,567. E. Jones, Leeds, Yorks. An Improved 
Friction Gear for Driving Machinery. [lld. 6 Figs.) 
October 23, 1886.—This invention relatestoan improved friction 
gear for driving a dynamo D by means of its shaft d which carries 
a pulley D!, that works between and in contact with the two ad- 
justable pulleys B, B' and the inner periphery of the flange a of the 
flywheel A keyed on the driving shaft A* of a horizontal engine. 
At the opposite side of the pulleys B, B!, is mounted a loose 
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carried by the frame C, and 

also runsin contact with the inner periphery of the flange a and 
the pulleys B, B'. The friction required to transmit the rotary 
motion of the flywheel A to the dynamo is obtained by drawing 
together the pulleys B, B', by turning the threaded socket d5, 
which operation tends to force the other two pulleys D! and E 
apart, and into contact with the inner periphery a of the flywheel 
A. (Sealed November 22, 1887). 


14,087, T.D. Hollickand W. E. Rickard, London. 
Improvements in Apparatus for the Transmission of 
Power or Motion. (8d. 5 Figs.) November 2, 1886.— 
Upon the driving shaft a, whioh revolves in bearings}, are fixed 
two inclined discs d, d', between which the friction roller 7 fits 
freely. The discs are inclined so as to form ‘‘ drunken discs,” so 
that by their revolution they cause the arm e to move backward 
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and forward. A second arm e! with friction roller i is arranged 
upon the opposite side of the inclined discs, so that the two arms 
operate alternately, and a continuous revolution of the shaft c is 
us obtained. ie arms ¢, el may be brought nearer to or 
removed further from the centre of the shaft @ by means of a 


right and left-handed screw r, thereby producing a less or greater 
speed of the shaftc. (Sealed December 2, 1887), 


15,676. W.T. Garnett, Bradford, Yorks. Improve- 
ments in ers for Guide 7. (8d. 5 Figs.) 
December 1, 1886. The bearings for guide pulleys are fitted and 



































capable of sliding on parallel bars or pillars for the purpose of 
enabling the tension of the belt to be adjusted by moving the 
arings. (Sealed December 9, 1887). 


15,832. J. Donnelly, London. Improvements in 
Rods and Spindles having Sliding Motion. (8d. 3 Figs. 
December 3, 1886 —Piston-rods, valve-rods, and other rods an 
spindles having sliding motion, are provided according to this 
invention with a renewable tubular wearing surface in the shape 
of an outer sleeve fitting at one end against a shoulder formed 
on the rod, and secured at the other end by engaging either direct 
or through the medium of a nut with a screw-threaded portion of 
the nut. (Sealed December 23, 1887). 


10,448. C. A. Klauke, Berlin. Improvements in 
Chains. (6d. 2 Figs.) July 27, 1887.—Inventor claims: A 
chain for hauling heavy loads consisting of circular rings of which 
two or more are connected or fitted into two or more other ones 
of the same shape for the purpose of changing the frictional sur- 
faces and of giving greater safety. (Sealed December 2, 1887). 


10,593. J. J. Heywood, Fall River, Mass., U.S.A. 
Improvements in Driving Bands. (6d. 8 Figs.) July 
30, 1887.—This invention relates to a band for driving spindles, 
&c., which is provided with hooks or loops at its ends for drawing 
the ends of the band through its body ; also to the combination 
with a band of a loop or loops of spring wire passing longitudi- 
nally through the band. (Sealed November 18, 1887). 


10,657. W. P. Thompson, London. (W. A. Loud, 
Springfield, Mass., U.S.A.) Improvements in Ratchet 
and Pawl Devices. (6d. 5 Figs.) August 2, 1887.—The im- 
proved ratchet and pawl device consists essentially of a hub closed 
at the end save for a cylindrical shaft passage and having an en- 
larged groove inside provided with teeth extending in opposit 
dirsctions, in bination with ern shaft extending through 
the shaft passage in the hub, and a sliding pawl in the groove 
having an arm extending between the ratchet teeth in the bub. 
(Sealed November 18, 1887). 


PRODUCING LIGHT AND HEAT. 


16,338. C, Crastin and W. Beale, London. Improve- 
ments in and Connected with Lamps. (8d. 4 Figs.) 
December 18, 1886.—The improvements consist in the employment 
in lamps of a wick made of carbon, preferably that known as 
** flexible carbon,” produced according to Patent No. 2776 of 1882. 
The improved wick may be used alone or in combination with an 
ordinary cotten wick. (Accepted November 16, 1887). 


9077. 8S. Pitt, Sutton, Surrey. (J. R. Knapp, New 
Orleans, La., U.S.4.) Improved ipe Ap atus 
for Producing Intense Heat and tific Light. 
{lld. 7 Figs.) June 25, 1887.—Nitrous oxide gas condensed into 
the liquid form is contained in the cylinder B. The flow of the 
gas is regulated by means of the valve B'. Hydrogen gas is 











supplied through a pipe F, and mingles with the nitrous oxide in 
the mixing chamber E. The stream of mixed gases is ignited at. 
the platinum nozzle J, and produces an intense heat. A finely 
perforated hood or diaphragm G prevents the flame from striking 
back. (Sealed December 16, 1387). 


16,581. A. — Loughborough, Leicester. Im- 
provements in the Use and Construction of what are 
known as Mantiles for Incandescent Gas-Lighting. 
{8d, 8 Figs.) December 17, 1886.—According to this invention 
the ‘‘ mantles” are made of a knitted fabric with several gradations 
of thicknesses or closeness of knitting from the bottom to the top 
so that the mantle will be thick and strong at the bottom and 
gradually decrease in thickness or closeness towards the top. In- 
stead of suspending the tles from the top as heretofore, they 
are, according to these improvements, supported from the bottom 
by being made to rest upon a shelf formed round the burner a 
little distance below the top edge of the latter. (Sealed December 
20, 1887). 


11,882. E. Derval, Paris. Improvements in Re- 
— Gas Lamps and Burners. (8d. 4 Figs.) 
eptember 2, 1887.—The lamp shown in Fig. 1 receives the gas 
from below, and is capable of being lighted from the top of the 

















chimney as in ordinary burners. The gas enters at the inlet T 
and bad poems dete gp and is heated in the a tube S surrounded 
by the products o' bustion in the chimney H, From the 
spiral tube § the gas passes into the box D, and thence down 
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through the annular space m to the burner k. The air for com” 
bustion enters at the base of the lamp, passes up through the 
central tube m, then down through the regenerator R to the 
burner. Another current of air, heated by radiation only, h 

the flame by ing up through the space between the central 
tube m and the deflector z; v (Fig. 3) are small metallic screws 
passing through the side of the regenerator R, so as to increase 
the extent of heating metallic surface in contact with the air. In 
the lamp illustrated in Fig. 2, the gas enters from above, and is 
lit from below. The air supplied to the top of the flame issuing 





at the burner k is strongly heated in the special regenerator 
formed by the sides of the tube R and those of the series of bent 
tubes R! arranged so as to conduct the air, which passes up through 
the nee tube m, to the top of the flame. 
1887 


(Sealed December 9, 


SEPARATING APPARATUS. 


15,158. J. E, Hodgkin and E. Perrett, London. 
igs.) November 22, 


softened by the addition of lime or other substances. It consists 
of a series of metal discs or plates A, solid for the greater part of 
their diameter, with corrugated or roughened surfaces, fixed on a 
hollow spindle B, and covered with filter cloth. The water to be 
filtered is introduced into the tank C at D, and passing through 
the cloth, becomes filtered, and is conducted by radial passages 
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and openings in the discs to the hollow spaces a, and thence through 
openings b into the hollow spindle B, whence it escapes by a pipe 1. 
During the process of filtration the filter is stationary. When, 
however, it is desired to clean the filter cloth, the spindle B is 
caused to rotate by means of bevel gearing E operated by a shaft 
F and handle, and jets of water at m from a pipe m! are directed 
upon the filter cloth so as to wash off the lime deposit. The water 
containing the impurities washed off the cloth flows away by a 
pipe H. (Sealed November 29, 1887). 


15,308. C. W. Crossley, London. Improved Appa- 
ratus for the Separation, Extraction, and Amalga- 
mation of Metals. (8d. 4 Figs.) November 24, 1886.— 
Mercury, gold-bearing ore and water, are placed ina receptacle L! 
(Fig. 1), which is then caused to rotate at a high speed whereby 
the particles of metal, or the ore containing them, are brought by 
the centrifugal force thus generated into intimate contact with the 
mercury, which is spread by the rotary action of the pan ina thin 
layer on the sides of the receptacle. After the pan has been re- 
volved for a space of time sufficient to effect the amalgamation of 
the gold, the ore and water are run off by the outlet N, and the 
mercury by the outlet 0. The mercurial amalgam is then retorted 
or otherwise treated so as to obtain the gold contained in it. 
Fig. 2 shows a modification of the apparatus which is self-empty- 
ing. The bcttom of the pan has an annular partition P reaching 




















up to the level of the mercury. Between this ring and the centre 
shaft are openings Q leading into a shoot underneath. On stop- 
ping the pan, the mercury sinks to the bottom, whilst the ore 
and water on the topof the mercury have no choice but to run off 
over the top of the partition P and out through the openings Q in 
the bottom of the pan. In the apparatus shown in Fig. 3 the 
space between the partition P and the centre shaft may be closed 
by a valve T operated by means of rods U and handwheels V. 
(Sealed December 2, 1887). 


15,905. W. Towl, Jr., Stratford, Essex. Improve- 
ments in Apparatus for Grading or Separating 
Grain, Cereals, Seed, or the like. [8d. 6 ioe] De- 
cember 4, 1886.—The improvements consist in the combination in 
an apparatus for grading or separating grain, secd, cereals, or the 
like according to their size, of a pair or pairs of adjustable spirally 
grooved or ribbed rolls with a third or intermediate roller, (Sealed 
December GY, 1887), 








16,020. C. G. P. De Laval, Stockholm. Means or 
A atus for Driving Churns. [6d. 4 Figs.) December 
7, 1886.—This invention relates to means or apparatus for driving 
butter churns, consisting of a steam turbine or steam wheel, the 
shaft of which is provided with a worm gearing with a wormwheel 
on the churn or on its shaft. (Seuled December 13, 1887). 


11,035. R. Clayton, Deepfields, Staffs. rove- 
ments in the Construction of Filters. (6d. ig.) 
August 12, 1887.—Inventor claims: A filter constructed with 
two porous carbon plates having a layer of filtering material be- 
tween them. (Sealed November 25, 1887). 


VALVES. 


104. R. W. Traylor, Richmond, Va.,U.S.A. Valves 
and Valve Seats made of Mica. [8d. 6 Figs.) January 
4, 1887.—Inventor claims valves and valve seats having bearing 
surfaces composed of a body of mica clamped tightly together 
to form a solid unbending mass. (Sealed November 16, 1887). 


10,978, 8S. Bennett, Manchester, and R. G. Brooke, 
Lancaster. Improvements in Valves or 
Taps. (8d. 2 Figs.) August 11, 1887.—The improvements con- 
sist in the employment of an annular metal diaphragm b with a 
valve seat e in the valve casing a. In the upper part of the casin 
ais a collar c¢ which may also form part of the valve casing, surround- 
ing but not touching the valve b. The steam or other fluid passes 
up through the space between the collar ¢ and the valve b, into the 


chamber d, and out through the passage g in the valve b. This 
passage g may be closed by a valve face k! formed on the spindle k. 
The spindle is also furnished with an upper valve face m, so that 
the pressure can be cut off from the stuffing-box when desired. 
In Fig. 2 the passage g is opened or closed by the operation of a 
float q which is actuated by the accumulation of water in the valve 
casing ; 8 is the inlet, ¢ the outlet, and wu an opening for emptying 
the valve casing. (Sealed November 22, 1887). 


EXPLOSIVES, 


16,595. W. H. Noble, London, Improvements in 
the Manufacture of Gunpowder and of Gunpowder 
Charges for Guns. 4 Figs.) December 17, 1886.— 
According to this invention uniformity in the carbonaceous sub- 
stances employed is attained by De gg separately charcoals of 
various characters, and mixing them in suitable proportions with 
or without powdered bog stuff orturf. Charges for guns are formed 
by — together a number of pieces of compressed explosive, 
each piece being moulded in the form of a sector of acylinder with 
suitable perforations and grooves. (Sealed December 23, 1887). 


16,656. H. E. Newton, London, (4. Nobel, Paris.) 
Improvements in Explosives and in the Use of Ex- 
plosives, especially in Shells and Torpedoes, (8d. 
5 Figs.) December 18, 1886.—This invention relates to explosive 
matter consisting of compressed and normally gaseous combustible 
matter, together with powdered or porous solid oxidising matter, 
with or without the addition of solid or liquid combustible matter 
to suit explosive proportions. (Sealed December 28, 1887). 


10,655. E. Turpin, Colombes, France. Improve- 
ments in the Production of Explosives. [6d.] August 2, 
1887.—Inventor claims the employment of nitro-amido organic 
compounds for the production of explosives. (Sealed December 2, 
1887). 


10,667. E. Turpin, Colombes, France. Improve- 
ments in Explosives. (6d,) August 2, 1887.—The improve- 
ment consists in the employment as explosives for civil and 
military purposes, of chloro-bromo-iodo-nitrated compounds de- 
rived from tar products, &., without an oxidising agent, and with 
the aid of detonators or primings. (Sealed December 2, 1887). 


10,922. C. Roth, Charlottenburg, Germany. Safety 
Ap atus to be Employed for Igniting Fuzes, espe- 
cially Adapted for Use in B Operations in 
Coal Mines for Preventing Explosion of Fire Damp. 
(8d. 8 Figs.) August 9, 1887.—The improved safety igniting 
contrivance consists of a device fer attachment to the fuze so as to 
cover the lighting end of the fuze, and to provide a chamber for 
inclosing an igniter or detonator, and adapted to retain and isolate 
flame. Salts or compounds containing water of crystallisation, 
or capable of creating flame-destroying fumes or vapours, may be 
placed in the flame-isolating chamber. (Sealed December 6, 1887). 


MISCELLANEOUS. 


13,354. C. H. Wall and O. Ostrom, Aberdeen, N.B. 
Apparatus for Recording Music from a Pianoforte 
and other sim Instruments, [lld. 7 Figs.) October 
20, 1886.—Paper is mounted upon a supply roller, and is caused 
to travel to a receiving roller by means of an electro-motor attached 
to the latter. Between these two rollers the paper passes over a 
roller which is covered with black carbon paper. Each key on the 
pianoforte is electrically ted with ah provided at its 
end with a marking whee) which, when the corresponding key is 
struck by the person playing, is, by the completion of an electric 
— through ot gape oe wea pressed against the paper sO as 
to produce a mark on the paper as it along. (Sealed De- 
cember 16, 1887). wn re 


15,430. G. A. Bedart, Paris. Improvements Con- 
nected with Paper- Machines. (8d. 1 Fig.) 
November 26, 1886.—This invention relates to the arrangement of 
rotary printing apparatus for working upon the paper issuing from 
the last drying rollers P of a paper-making michin>. is the 
type-cylinder of the printing apparatus, and A and B are the 
‘pression cylinders.” If the paper is to be used in rotary presses 
and must be delivered in the form of a roll, the sheet coming from 
the drying rollers P is'guided by p upon A, and after printing is 
carried on by g and f towards the cylinder V upon which it is 
wound. Its course is shown by the dotted line. If the paper 
is to be delivered in separate sheets for the use of flat presses, the 








t ylinder Tis put in contact with B, the speed of the cutting 
rollers z being regulated so as to give the required size to the 








sheets. The printed sheet S is delivered by the tapes and rollers 
X upon a receiving table R. (Sealed December 2, 1887). 


10,402. A.J. Boult, London, (W. C. Shafer, Milwaukee, 
Wis., U.S.A.) Improvements in the Application of the 
Expansive Power of Heat and in Apparatus there- 
for. (8d. 5 Figs.) July 26, 1887.—The improvement consists in 
the application of motion produced by the thermal expansion of a 
fusible solid. In Fig. 1, C is a drum upon which is rolled a 
fireproof curtain or the ropes supporting said curtain. A pawl 
D engages the ratchet wheel C' which is fixed to the drum, and 
thus holds the drum against rotation, and the curtain in its 
elevated position. The pawl D is connected at D' to the piston B 
working in a metallic chamber A which is filled with a substance 
(such as pitch), which is solid at ordinary temperatures. The 

hamber A is broadened in its lower position in order to offer 
a greater surface to the fire below, When a fire beneath heats 
the chamber A, the expansion of its contents will force up the 
piston B, and consequently raise the pawl D out of engagement 











with the ratchet wheel C!, and the drum C rotates and the curtain 
descends. Hen. 2and 8 show the application of this invention to a 
water sprinkling system and a fire alarm. The water supplied 
under pressure to the horizontal water-pipe E is prevented from 
passing into the rose H by the piston B which is of such a diameter 
as to close the bore of the connecting-pipe G. The piston B is held 
at normal temperatures in this position by means of a spring I. 
The heat of a fire underneath will cause the substance in the 
chamber A to expand and force out the piston B against the spring 
I, and thus bring a perforation B! in the piston B into coincidence 
with the bore of the pipe G, thereby allowing the water to flow 
from the pipe E through the perforation B' into the rose or 
sprinkler H. Atthe same time piston B in its outward movement 
makes contact with a metal strip A3, and transmits an alarm 
oan. the electric circuit wires A4, A5, (Sealed November 18, 
1887). 


10,641. W.L, Cook, Omaha, Neb., U.S.A, Improve- 
ments in Refrigerator Cars. (8d. 3 Figs.] August 2, 
1887.—The meat, fruit, &c., is hung in the storage compartment 
B over which is placed the ice chamber A which is filled with ice 
through hatchways in the roof. The water produced by the melt- 
ing of the ice flows off through the drip tubes F. Cold air passes 
from the ice chamber A through the opening T into the meat 
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chamber B. The warm air rises up and returns through passages 
E ioto the ice chamber A, after having imparted its moisture to 
wicks of fibrous material contained in tubes N, whence the 
moisture is evaporated by the current of air passing from one end 
of the car to the other through flues J when the car is in motion. 
When the car is standing still evaporation is effected by means of 
flues J2, (Sealed November 25, 1887). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford: 
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THE DEVELOPMENT OF AUTOMATIO 
FIREARMS. 

Axovr four years ago there was a hot discussion 
going on in the public Press with regard to the 
comparative merits of hand-operated machine guns, 
some contending that the crank was the best means 
of communicating motion to the mechanism, while 
others contended that the mechanism could be 
worked to better advantage by a reciprocating lever. 
The result of the discussion proved conclusively 
that both the crank and the handle were detri- 
mental to accurate shooting. 

About this time an American engineer, Mr. 
Hiram 8. Maxim, took the matter up, and pro- 
ceeded to make a machine gun which should have 
neither crank nor lever. He proposed to use the 
energy derived from the recoil for performing all the 
functions of loading and firing the arm. His first 
idea was to apply the recoiling force for operating 
rifles and machine guns of the ordinary types, and 
thus to use to some extent existing mechanisms, 
but as the experiments progressed it became obvious 
that a wholly different action would have to be 
devised. The progress of his experiments have 
been noted and illustrated from time to time in 
ENGINEERING. 

The illustrations which we give this week on a two- 
page plate show the latest development of this new 
arm, It will be seen that the mechanism has been 
reduced to a great degree of simplicity and lightness, 
and that the action is totally different to that em- 
ployed in any other firearm. The gun really consists 
of two parts, the recoiling portion and the non- 
recoiling portion. The non-recoiling portion is 


mounted on trunnions, and is provided with handles 
for aiming and a trigger for firing. To this, also, is 
attached the elevating and depressing gear, the 
sights, and so forth ; inside that is mounted the re- 
coiling portion, arranged in such a manner that 











STEAM HAMMERS. 


CONSTRUCTED BY MESSRS, BEMENT, MILES, AND CO., ENGINEERS, PHILADELPHIA. 
(For Description, see Page 84.) 


the recoil when firing moves it back through a 
distance of lin., and when the force of the recoil 
has been absorbed a spiral spring returns the said 
part of the gun into the firing position. 

Fig. 1 shows the outside or non-recoiling portion 
of the gun ; all parts shown in this view remain 
stationary at the time of firing, with the exception 
of the crank BEF. This crank forms part of the 
recoiling portion, and is arranged in such a manner 
that, when the gun is fired, the projecting arm B 
is brought in violent contact with the stationary 
point of resistance C, the effect of which is to for- 
cibly rotate the crankshaft and to cause the crank 
handle F to strike the buffer spring D. 

The same action of recoiling extends the spiral 
spring shown in dotted lines, winds the chain about 
a small fusee also shown in dotted lines, so that 
when the crank handle F is resting on the buffer D, 
the spiral spring is not only extended 1 in. by the 
recoil of the barrel, but the winding of the chain 
on the fusee causes a still further elongation. Thus, 
when the crank handle F has been brought to a 
state of rest at D, the action of the spiral spring 
is to first pull the barrel and other recoiling por- 
tions home into the firing position, and then to 
rotate the crankshaft also back into the firing 
position, the same spring performing both func- 
tions, As the crank is brought back into the 
firing position, it strikes the piece G in such a 
manner as to bring the handle to a dead atop, the 
movable piece G being constructed so as to pre- 
vent all rebounding. A represents the sights, I the 
aiming handles, H the trigger, and U U the feed-box. 
Fig. 2 shows a longitudinal central section of the 

un with all the parts in the firing position. The 
Tock employed is very similar to that used in 
the old-fashioned single - barrel pistol, namely, a 
firing-pin, a main spring, a hammer, and a sear. 
All these parts are mounted in the lock or bolt 
NNN. The operation is as follows: When the 
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trigger H'is pulled the rod S Sis drawn backwards, 
and with it the lower end of the sear L ; this move- 
ment of the sear releases the hammer K, when the 
main spring throws the firing-pin J violently for- 
ward, striking the primer and exploding the car- 
tridge. The recoil resulting fromthis explosion causes 
all the movable parts to slide backwards through a 
distance of lin. The crank is rotated at the same time 
sufficiently to draw the empty cartridge case from 
the barrel, and a loaded cartridge from the feed-box 
U, As the bolt moves backwards, the sliding piece O 
drops down partly by its own weight and partly by 
the action of the spring W, thus bringing the loaded 
cartridge in line with the barrel, and the empiy 
case in line with the discharge pipe Q. The turning 
of the crank-arm T into the position shown by the 
dotted lines, not only unlocks the breech and pcan 
the bolt away from the barrel, but it also cocks the 
hammer, by bringing the part d in contact with an 
arm or extension on the hammer. When the 
bolt has again returned into the firing position, the 
connecting-rod strikes the top or safety sear M, 
disengages it from the firing-pin J, when if the 
trigger H' be pulled or be held in a pulled position 
the gun will again fire. The vertical sliding piece 
O is moved upwards as the breech is closed, engag- 
ing a new cartridge in the feed-box U, and at the 
same time places the empty case in the tube Q. 
The feeding of the cartridges is accomplished in 
the following manner : The backward motion of the 
recoiling portion at the instant of firing, causes 
pawls attached to the slide V to engage another 
cartridge in the belt, and their return into the 
firing position moves the belt into the gun, bring- 
ing a new cartridge in. front of the sliding piece 
000; «stationary piece X attached to the non- 
recoiling portion, determines the exact path de- 
scribed by the slide O. The slide O carries with it 
a small catch s, andalso a spring P, the object of 
these two pieces being to keep the cartridges in 
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their proper places in the slide. The water jacket 
is provided with a tube in which slides freely to 
and fro therod Y. If the gun be fired at elevation, 
this rod slides backwards, closes up the water pas- 
sage at the lower end of the tube, and opensa 
passage for steam at the highest portion ; this pre- 
vents the escape of water. 

Again, if the gun is fired at depression, this rod 
slides forward, preventing the escape of water and 
opening a passage for the steam at the highest 
point. The spiral spring ee around the barrel is for 
the purpose of keeping the two stuffing-boxes at 
each end of the barrel tight; m is a safety catch 
arranged in such a manner that when it is turned 
outward in the position shown in the engraving, it 
is quite impossible to pull the trigger; » shows a 
small shutter for closing the hole in the rear end of 
the rectangular box ; by moving this shutter down- 
wards the barrel may be inspected and cleaned from 
the rear. 

Fig. 7 shows the recoiling position of the gun, 
consisting of the barrel, its extension, the crank, 
and the lock. This in reality is the gun proper ; 
the other portion may be considered as the carriage 
on which the gun operates. The engraving shows 
the position of the parts when the breech is 
opened. 

Fig. 8 represents an external view of the bolt. 
It will be observed by this that the handling of the 
loaded cartridge and the extraction of the empty 
case is effected by firmly seizing the cartridge by 
both sides of the head, there being no spring ex- 
tractor used. Very nearly all the machinery in the 
gun is contained in this one piece, which is very 
small in size. Each gun is previded with two com- 
plete bolts, which are interchangeable. The bolt 
may be removed from the gun and a new one sup- 
plied in its place in about five seconds. As this is 
the only part of the gun which stands any danger of 
breaking or of being disarranged, it will be seen 
that the machinery of the gun is practically in 
duplicate. 

Figs. 3 and 4 show the manner of operating the 
vertical sliding pieces. Fig. 3 shows the position 
of all the parts when the breech is closed, At the 
instant of firing, the parts move backwards, the 
crank is rotated, and all the parts instantly assume 
the position shown in Fig. 4. As the bolt returns 
again into the firing position the loaded cartridge 
enters the barrel at the same time that the empty 
ease displaces and takes the place of the empty case 
J; the slide D is raised by the action of the lever 
C until it strikes the stop P,, when the parts again 
present the appearance shown in Fig. 4. Figs. 5 
and 6 are sections corresponding to the outside 
views, Figs. 3 and 4. 

Fig. 9 shows the feed-box. The cartridges are 
placed in a band formed by two pieces of tape con- 
nected together by eyelets and brass strips, and the 
belt is made thick at the edge next the bullets by 
being folded over a piece of cord as shown, so that 
the cartridges may lie even in their magazines. 
The reciprocating action of the barrel operates the 
lever shown at the top of the engraving in such a 
manner as to draw the cartridges into position one 


by one. 
(To be continued.) 





THE AMERIOAN SOOIETY OF 
MECHANIOAL ENGINEERS. 
(From oun New York CoRRESPONDENT.) 
(Continued from page $2.) 

Tue next morning, some of the party visited the 
Tacomy Works of Disston and Sons, to examine a 
plant for the production of water gas from bitu- 
minous coal. A Siemens furnace was running on 
this gas, and the party were told that the John Russell 
Cutlery Company were using it in the forge fires in 
their smith shop. The claim is, for a saving of 50 
per cent, in fuel and 30 per cen. greater production 
on the hammers, while there is less wear on the 
hammer dies, since the amount of scale formed is 
much less, The present plant of Disston and Sons 
is more or less of an experimental one, The gene- 
rators are rectangular, containing six small fires 
and having a total grate area of 22 square feet, but 
they are so well pleased with its working that they 
ordered a more complete and an enlarged plant of 
which the generators are cylindrical, each having 
24 ft. of grate area, and this apparatus will be used 
throughout the steel works, in the forges, file shops, 
hardening and tempering shops, and under all the 
boilers. This is perhaps the best test of their 





opinion of the matter, and it may be considered as 
nearly an infallible one. 


Friction 1n TooTHED GEARING. 


The session opened with a paper by Professor 
G. Lanza, of Mass. Institute of Technology, 
entitled ‘‘ Friction in Toothed Gearing.” This 
was really an investigation of a theoretical cha- 
racter of certain statements made by Professor 
Reuleaux in his paper at the last annual meet- 
ing, to the effect that the work lost in friction 
is greater with the involute than with the epicy- 
cloidal form of tooth. This was denied by certain 
members of our Society, and hence Professor Lanza 
had investigated it theoretically, although he stated 
he believed only a very delicate series of experi- 
ments would enable the investigator to reach a 
satisfactory conclusion. It is utterly impossible to 
give any condensed idea of Professor Lanza’s paper; 
it bristled with formule, tables, drawings, and inte- 
grations between limits. The sub-accents alone 
were sufficiently formidable to frighten your corre- 
spondent ; suffice it to say that if this array of 
figures don’t convince Professor Reuleaux that 
there is something wrong about his statements, the 
case is indeed hopeless. The friction of toothed 
gearing was as a gentle hum compared to the roar 
of a battery of artillery, when we consider the fric- 
tion on the drum of the ears and the strain on the 
eyes of the members. 

Professor Lanza, agile as he is, was not the only 
mathematical gymnast present, and it must have 
been a great delight to him to see how rapidly his 
example was followed ; no sooner had he taken his 
seat than others arose eager to emulate him, and 
the air redounded with mathematical explosions 
varying from a simple equation to integrals of such 
degree as to, metaphorically speaking, rival the 
sound of Lieutenant Zalinski’s dynamite shell. Of 
course all this was extremely gratifying to the 
artillerists and perhaps not displeasing to the 
membership at large, for it showed the mathematical 
standard of the Society had not deteriorated, and 
that we were ready for an attack by Professor 
Reuleaux or any other mathematician. 

It is quite possible that foreigners have heard 
the extended discussion regarding the unprotected 
state of our harbours, and hence have reasoned 
that our mathematical fortifications are equally 
useless, but they will pay dearly for their temerity 
should the ironclads of science undertake to storm 
these defences ; like New York Harbour, they have 
air guns of considerable range, and of greater pene- 
tration than the pneumatic dynamite gun, and 
while they are not 60 ft. or even 6 ft. long, yet 
their compressed air is sufficient to throw shells 
which will beat off and sink any boat unless pro- 
tected with the heaviest armour. Let them there- 
fore beware how they tempt their fate. What 
conclusions were reached the writer cannot state, 
but no doubt it was ‘‘a famous victory.” 


THE STRENGTH OF CEMENT. 


These explosions having oleared the air, the 
Society was able to calmly listen to the next 
paper, viz., ‘' How to Test the Strength of 
Cements,” by Mr. J. Sondericker. It will suffice 
for this article to describe the machines used, and 
then to add the tables giving the results, leaving it 
to those interested to follow the various steps 
which such results were attained by a perusal of 
the paper at length. First, then, the compression 
apparatus designed for testing not only cement, but 
also stone, iron, and other materials of construction. 
Tt was made to be used with an Olsen 50,000 lb. 
testing machine. A side view of it is shown in 
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Fig. 8. The two pieces of steel A and B are 
fitted to the slot in the middle of the movable cross- 
head of the machine and are bolted together by two 
$in. bolts. These pieces receive the upper com- 
pression plate D, which is secured to them by 
means of the centre bolt lin. in diameter. This 





plate is 5in. in diameter. It is provided with 
a spherical bearing of 24 in. radius, the centre 
of the spherical surface being at the centre of the 
lower surface of the plate. The washer C is also 
provided with a spherical bearing surface concen- 
tric with the other, in order that it may have a firm 
seat in any position of the plate. The lower com- 
pression plate isa cylinder 1} in. thick, and 5in, ~ 
in diameter. It is dowelled to the platform of the 
machine, its centre being exactly under the centre 
of the upper plate. Concentric circles are described 
on its upper surface to admit of centring the spoci- 
men to be tested. Both plates are made of steel, 
sowed working surfaces being hardened and ground 
plain. 

Two requisites of apparatus for testing the com- 

ressive strength of specimens provided with plain 
ring surfaces are as follows : 

1, When adjusted in position, the plates shall 
bear uniformly over the whole surface of the speci- 
men. 

2. During the progress of the test the moving 
plate shall remain parallel to its first position. 

And next may considered the tension ap- 
paratus shown in Fig. 9, in which also may be 





Fig 


noted the shape of the briquette. The outline of 
the neck and bearing surfaces consist of arcs of 
lin. radius, terminated by straight lines tangent 
to them and having a slope of 1 to 2 with the 
axis of the briquette. The sectional area at the 
neck is 1 square inch. 

Two guides, grooved to a depth of }in., are 
hinged tothe upper clip. The lower clip is secured 
in the guides by means of a clamp screw as shown ; 
the springs B, attached to the upper clip, release the 
lower clip from the guides when they are unclamped. 
A central pull is secured by means of two pairs of 
knife edges at right angles to each other, the outer 
pair being inserted in the yokes which bear on the 
inner ones. The yokes are prevented from moving 
sideways by means of projecting points bearing 
against the sides of the clips. The bearings of 
the yokes on the inner pair of knife edges are 
notched as shown in the figure; thus the yokes 
occupy a definite position. The outer knife’ 
edges are adjusted so that their plane passes 
exactly through the axis of the clips, as are also the 
inner ones ; thus the line of pull, which is de- 
termined by the intersection of the planes of the 
two pairs of knife-edges, is made to pass through 
the axis of the clips when these areclamped. The 
bearing surfaces of the clips upon the briquettes 
are rounded, forming blunt points. 

The following Tables show the results attained : 


TABLE I.—Compression Tests of 2-In. Cubes. 
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20 ow» «+ |18 20 |16,469/269 | 1.6 |450 | 2.7 
o» ++] 7 1 |10,061/164 | 1.6 |225 | 2.2 
is Me, age meng 4 O | 2,269) 54 | 2.4)| 92 | 4.0 
Rosendale, neat |76 0 | 9,226)/159 | 1.7 |255 | 2.8 
pe pa 24 © | 4,210/310 | 7.4 |470 (11.1 
» 1pt.sand/14 0 | 1,429) 37 | 26) 70 | 5.0 
Mean .. 19 8.0 
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Fig.1. Side Elevation. 












































m j 

e277 $0 
| n i 

| | rds 

| oy Ma 
1} S cae 
| |IRAe (QZ 
i | y See a 
i | ie 

< 4 8536.8 


















































Fig.2. Longitudinal Central Section. 
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Taste II.—Tension —. (Briquettes 1 Square Inch 









































ton). 
ah 38 s 
as s 
segeé | = 
Cement. Age. |BSSi5a./ & Remarks. 
393 Eos og 
$32ig58| $8 
522 gta go? 
gM lcayereloel'acs 62) "ea 
at..'28 © |(a) 616/28) 4. . 
Portland, neat. oe 0 |(b)651/15| %.8/24| 3.7 |Mean of three 
is > specimens. 4th 
broke in large 
cavity at 492 Ib. 
»» (28 © fc) 620}26; 4.2/50; 8.0 [Mean of three 
a » {14 O a) 490/34) 7.0160) 12.2 | specimens. 4th 
is 114 © |(b)528/55/10.5 82} 15.7 | broke in large 
se He 4 0 |(c)521)19| 3.6/36} 6.9 | cavity at 558 1b. 
a ** —|18 19 |(a) 578/27) 4.7|54| 9.4 
2 ” {13 19 |(b)561|35| 6.2|58 10.3 |Mean of three 
3 118 19 |(c) 550/26| 4.7|46| 84 | specimens. 4th 
” ” 7 © |(a)322| 8) 2.5)13; 4.0 placed eccen 
trically in clips 
and_ broke at 
482 Ib. 
‘ EP 7 © |(b)824 0.9; 4) 1.2 |Mean of three 
x és 7 © |(c) 812} 2) 0.6) 4) 1.8 | specimens. 4th 
subjected to ec- 
centric load and 
broke at 228 Ib. 
8 pts. sand|I4 0 |(a) 89) 7| 7.9 12) 13.5 |Mean of — three 
specimens. 4th 
broke in taking 
out of mould, 
i y» {14 © [(b) 90} 7] 7.8/12) 18.8 Ditto. 
% 114 0 |(o)_ 86)14|16.3 |22) 25.6 
Rosendale, neat |24 0 |(a)176| 8} 4.5/14) 8.0 
ss ys (24-0 |(b)170|10) 5.9/20) 11.8 
ee [2 O Ke) 176] 5} 2.8] 8) 4.5 
* pe 14 4 |(a) 94! 8) 8.65/12) 12.7 
” me 14 4 \(b) 97) 2) 2.0) 3) 31 
*» a 14 4 KS} 88} 8} 9.1)12) 13.6 
50 oe 13 19 a) 76) 3/ 4.0) 5| 66 |Mean of three 
os ‘a 18 19 |(b) 84} 5] 6.0) 9) 10.7 specimens, 4th 
os Aa 13 19 ie 88] 6] 6.8/10) 11.4 | broken acci- 
* a 0 (a) 82} 2} 2.5) 4) 5.0 dentally. 
i x 0 [¢b) 67| 3| 4.5) 6} 9.0 
Hi 19 © |te) 67] 5] 7.5/10] 15.0 
»» lpt.sand|14 0 |(a) 60) 4) 6.7) 7) 11.7 
2 a 14 © |(b) 59) 4) 6.7| 7) 11.7 
x ;, |L4. 0 |e) 57| 5] 8.8] 8} 14.0 
Mean . 6.7 9.7 


TabBLe III.—Effect of an Eccentric Load, 











| ¢ y) 
Cement, SE | Age. 3 E Remarks. 
z° a 
| d. 
f | 1 | 107 Stress central. 
: ;} 2 | 107 | 516 
Dertined, saat -. ($j ior | ae dein. eccentric. 
| & |7a8 | 800 | 2 contrat. ” 
. | . en . 
Ditto . { 6 | 28 | siz pe te in. ¢ eccentric. 
central. 
Ditto i : * bast 2 vs in. eccentric. 
cen . 
Rosendale, neat.. {| 10 | 24 | 108 | }, jkin. eccentric, 
Portland, neat...) 11 | 12 | 428 | ,, central. 
Means of six specimens) 12 12 | 379 » x in. eccentric, 
Rosendale, neat wal ae ll 86 » central. 
Means of six specimens: 14 11 78 » ein. eccentric, 














7 Broke in a large cavity near edge of fractured section, 
+ Subjected to a central stress of 6401b. This was then re- 
moved and the eccentric stress applied. 


Considerable discussion followed this paper, for 
probably no subject is more important to engineers 
than the best method of determining whether this or 
that cement is suited to the use for which they pro- 
pose toemploy it, and the next paper also bore on 
this subject, it was entitled, ‘‘ The Influence of 
Sugar on Cement,” and was by Mr. H. de B. 
Parsons. The gist of this paper, which we publish 
on another page, was that the addition of sugar 
from } to 1 per cent. increased the strength of the 
cement from 15 to 20 per cent., the best results 
appearing after from three to four months. He 
stated the use of molasses retarded the setting 
of the cement much more than pure sugar, and thus 
makes it firmer. He considered the use of the 
cement so treated to be very restricted. It might 
be applied, for instance, to repairing fancy stone- 
work or moulding where the surface of the stone is 
quite large, and the fractured part is very small, and 
cited the case of the Peterborough Cathedral, where 
it had been successfully used. Foundations for 
heavy engines and in the lower courses of light- 
houses he thought could be so treated with ad- 
vantage, 

Sree, Car Axtes. 

The next paper was ‘‘ Steel Car Axles,” by John 
Coffin. This consisted in the main of a statement 
of the proper requisites for a good axle, and the 
means taken by the Cambria Iron Company to pro- 
duce such an axle. The process may be described as 
follows : After forging, they are cooled completely, 








so that the carbon will be in the non-hardening 
state ; they are then heated until.the temperature 
is reached at which the carbon changes to its 
hardening state ; the time of so heating them being 
a little over an hour ; the result of this change of 
carbon being to break up the crystallisation com- 
pletely, and put the steel in an amorphous state. 
They are then partially cooled as rapidly as possible, 
and the subsequent cooling is done in the open air. 
The apparatus consists of a furnace which will 
hold about twelve axles, with a charging door on one 
side and a drawing door on the other. Every time 
an axle is drawn, all those in the furnace are rolled 
forward and a cold one charged at the rear. In 
front of the furnace is a long bosh filled with water 
and provided with asubmerged jet pipe, over which 
is suspended a cradle provided with driven friction 
wheels ; the axle is rolled out of the furnace on to 


-| these wheels, the action of the wheels setting the 


axle in rapid rotation. The cradle is then lowered 
below the surface of the water, while at the same 
time a valve is automatically opened in the water 
supply pipe to allow the powerful submerged jets to 
play on the revolving axle. In a few seconds the 
cradle is raised, carrying with it the revolving axle 
above the surface of the water. The axle is then 
picked up by a little jib crane and deposited on the 
cooling bed. There is still enough heat remaining 
in the interior to bring its whole mass to a dark 
red heat in the dusk. When it is put on the 
cooling bed, advantage is taken of a wonderfnl 
property of steel which has been heretofore ex- 
plained by the author, that when its carbon is 
changing its state a steel bar is very weak and most 
easily bent. As the axles are delivered on the hot 
bed, most of the carbon is in the hardening state, 
for though the temperature is low, there has not 
been time enough fora change. The bed is con- 
structed of I beams, bolted rigidly together to 
conform nearly to the shape of the axle, but with 
the central part of the bed a little low. The axle is 
rolled on this bed, and the bends, if any, are de- 
tected, when pressure being brought to bear on the 
high part by asimple hand . Hee the axle is easily 
straightened. If one of these axles, after it is cold 
and its carbon is in the non-hardening state, be re- 
heated tothe same temperature at which it was 
previously straightened, it is found impossible to 
bend it with the same pressure, because there is no 
change of carbon. The axles so treated were tested 
with the following results. The test-piece being 
8 in. long between fillets and § in. in diameter : 























Mark Elastic | Ultimate | Elongation | Reducti 
, Limit. Strength. in 8 in. of Area, 
Ib, Ib. per cent. | per cent. 
(0) 42,710 85,180 20.0 88.5 
s 42,370 83,120 13.7 16.5 
oO 44,990 92,320 18.9 $3.2 
s 46,940 95,600 16.4 23.7 
Oo 41,080 88,670 | 183 37.8 
8 43,680 89,640 | 14.5 23.7 
9) 43,030 86,600 | 20.0 42.0 
s 44,000 87,860 | 14.0 27.0 
Oo 40,100 86,510 | 16.5 88.5 
8 89,120 80,900 | 18.0 85.5 
Oo 40,260 88,740 | 16.0 28.1 
s 40,750 3680 | 13.7 21.7 





These show a high elastic limit of steel without 
loss of elongation. 

Succeeding this, an axle was taken, one-half was 
toughened, and the other was not; tensile test- 
pieces were cut from each half 4 in. between fillets, 
and .505 in. in diameter, showing the following 
results : 

















Elastic | Ultimate | Elongation | Reduction 

Limit, |Strength.| in 4 in, of Area, 
Untoughened ..| 30,000 71,520 24.5 61.5 
Toughened 44,000 72,020 24.07 57.2 











In the above, it will be noted the toughened 
piece has an elastic limit 46.6 per cent. higher than 
the other. 

When the toughening process was adopted at the 
Cambria Works, a series of continued tests were 
commenced which consisted in striking the test axle 
forty-five additional blows, making a total of fifty 
blows, cooling the axle cold with water between 
each six blows, with the following results: Only 
three axles in all have failed under the inspection 
test, all of these being toughened during the first 
month of working the process and before the men 
were skilled in it. The percentage of axles which 
have broken under fifty licen; including the three 


which broke on inspection, is less than the per- 
centage of rejection on the inspection before adopt- 
ing the process, and this is continually becoming 
less, as of the last thirty-two axles tested none have 
broken, all having had fifty blows, one immediately 
before this breaking on the fortieth blow. There is 
a record of only one axle carried beyond the fifty 
blows to breakage ; this broke on the one hundred 
and twenty-first blow. 

Mr. Coffin also exhibited numerous samples of 
steel, some of which had been broken and united 
as described in a common forge fire, while others 
had been brought to a true surface and two pieces 
united. Fig. 10 represents two such pieces as 





Corrin’s Steet SPECIMENS. 


broken apart after having been united. These 
pieces, which are shown about twice their real size, 
had one of the sides of each lapped to a true sur- 
face, and were then held together and heated to a 
tempering heat. In separating these pieces it will 
be noticed at some places the joint was the strongest 
part; that is, instead of separating at the joint, the 
separation at some places was from , in. to } in. 
away from it. In other places where the separa- 
tion was at the joint, the surfaces presented a 
mottled appearance, not unlike ground glass, show- 
ing that it had been strongly attached at these 
places. At other places the surfaces were just as 
they were left by lapping, showing that at these 
points there had been no attachment whatever. 

The discussion of this paper was quite extended 
and animated, showing the great interest taken in 
this subject, and it is believed that the car axle of 
the future will not be responsible for the loss of life 
and property which has been experienced from its 
failure in the past. 

(To be continued), 





SUBMARINE MINING. 
By Lieut-Colonel Bucknit1, R.E. (Ret.) 
(Continued from page 58.) 
ELEctTRICAL ARRANGEMENTS ON THE Ming FiEps: 
In THE Minzs, Crecurr Crosgrs, &o, 


TuIs circuit closer can be used in connection 
with automatic firing apparatus on shore, so that 
a figing battery common to a number of groups of 
mines is automatically switched to the core leading 
to the mine which is struck; but this leads to 
complications and difficulties, and a non-automatic 
system will probably be found to work more satis- 
factorily and in a simpler manner. Moreover, 
automatic firing is almost put out of court by 
countermining. 

So much attention has been devoted to the 
systematic attack of mine fields in this manner, 
that some form of retardation in the circuit closer 
is necessary, because these instruments, whether 
they can retard or not, generally signal at dis- 
tances considerably greater than those at which 
their cases would be damaged. The operator on 
shore should therefore be able to fire a mine after 
the first signal, and when he has become assured 
that such signal is not caused by a countermine. 
Moreover, vessels, even so long ago as the American 
War of Secession, endeavoured to procure immunity 
from contact mines by submerged strikers rigged 
out in front of their bows to produce premature 
explosions. 

ut it is not absolutely necessary that the retar- 
dation should be produced by an electrical combi- 
nation. It will probably be found that the arrange- 
ments, especially those in the firing station, will be 








simplified by the employment of a circuit closer 
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PROPELLER PLANING MACHINE; PALLION YARD, SUNDERLAND. 
CONSTRUCTED FROM THE DESIGNS OF MR. R. P. DOXFORD, ENGINEER, SUNDERLAND. 
(For Description, see Page 84.) 

















27, 1888.] 


ENGINEERING: 





83 











Ca sis NE a 


















PROPELLER PLANING MACHINE; PALLION YARD, SUNDERLAND. 
CONSTRUCTED FROM THE DESIGNS OF MR. R. P. DOXFORD, ENGINEER, SUNDERLAND. 
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with a mechanical retardation, and an apparatus of 
this description has recently been designed by the 
author. 

It consists of his ball-and-string arrangement 
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placed in a cylindrical chamber about 3} in. diameter 
and high, the string actuating a rod R, Fig. 62, 
which carries a spring and contact maker OC, which 
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when drawn upwards slides upon a platinised surface 
P, in connection with the terminal F, from which 
is led the wire to the fuzes. C is connected to the 
line wire at L, and the contact is prolonged far 
beyond the period occupied by the oscillations of the 
ball B, by the following device: The lower end of 
the rod R carries a piston, working in a small cy- 
linder full of glycerine or other suitable liquid, the 








packing being a chamber full of cotton wool W, 
screwed into the top of the cylinder. The piston 
is kept in its normal position, and any slack taken 
out of the string by asmall helical spring S, working 
on the rod R, and abutting against the bottom of 
the chamber W. The piston is fitted with four or 
more valves, each opening downwards and kept 
normally closed by a small spiral spring, acting on 
each valve spindle and abutting against a small 
crooked crossbar as shown in Fig. 62. 

When the buoy or case carrying this circuit closer 
is struck, the ball is thrown to one side by its 
inertia, the string is pulled through the guide hole, 
the valves open, and the piston rises, giving contact 
at C. The valves now close, and the glycerine has 
to leak past the piston while the spiral spring S 
gradually pushes it downwards. While this is 
going on the operator on shore can fire the mine if 
desired. The duration of the retardation can be 
adjusted to any required period by the space allowed 
between the piston and cylinder, and in settling 
this it will be useful to remember that a speed of 
6 knots an hour is equivalent to 10 ft. per second, 
and that a vessel 300 ft. long would, at this speed, 
take 30 seconds to pass any given point. Even at 
18 knot speed, 10 seconds would be occupied, thus 
giving an operator plenty of time to act with deli- 
beration and discretion. 

Mercurial Contact Circuit Closer.—Circuit closers 
in which contact is made by the movement of 
mercury due to its inertia when the mine is struck, 
have been successfully applied. The idea was first 
brought to the notice of our Government by 
Captain C. A. McEvoy in 1874. They form a 
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simple apparatus for mines which are not required 
to remain down along time. When stores are im- 
provised, the mercurial’ form of circuit closer can 
be recommended ; but it is most difficult to prevent 
a scum of oxide forming on the mercury, which 
may be thrown upon and then adheres to surfaces, 
thereby permanently bridging the electrical break 
in the circuit. 

The apparatus may be made as follows: Cut 
2} in. from a 4 in. iron pipe; close one end with 
a metal plug; thread the other end internally ; 
screw a wooden cork into it ; bore a hole centrally 
in the cork ; cut 1? in. from a No. 11 B.W.G. wire ; 
thread it lightly end to end ; fill the pipe one-third 
full with pure mercury ; screw the wire through the 
cork until the end of wire is about its own diameter 
from the surface of the mercury ; add a screw ter- 
minal on that portion of the wire projecting above 
the cork and the circuit closer is made. 

Contrivances have been designed to protect mer- 
curial, as well as other forms of circuit closers act- 
ing by the inertia principle, from the shocks of 
countermines, which are said to act upon buoyant 
bodies in a vertical direction. But, assuming this 
to be the case, it is evident that the contrivances 
must fail to act in the desired manner when the cir- 
cuit closers are out of the vertical themselves, the 
cases containing them being tilted by tidal currents 
or otherwise. it is consequently preferable to pro- 
tect the mines from self-destruction caused by 
countermining, in some manner that will act efti- 
ciently under all conditions. 

It should be noted that a mercurial circuit closer 
does not and cannot be made to retard either me- 
chanically or electrically. On the whole, therefore, 
it must be regarded as decidedly inferior to those 
which have been previously described in this paper. 

Wire Entrances to Cases.—The electric wires can 
be carried into the case of a circuit closer buoy or 
mine by means of an arrangement very similar to 
that already depicted in Fig. 37, page 454, vol. xliv., 
and which it is not necessary to describe again. 

Disconnecting Arrangements for Electro-Contact 
Mines.—The disconnecting arrangements, already 
referred to on page 643, vol. xliv., should be as 
simple as possible. 

Each branch cable to an electro-contact mine 
should pass through a disconnecting fuze placed 
in a water-tight case in the junction box. Whena 

‘group of these mines gets out of order it is necessary 
to raise the junction box and discover the fault, 
which may exist either in the core leading to the 
group junction box, or in one of the branch cables 
or mines. Having raised the box, facilities should 
exist for testing each of these cores in succession, 
and this testing is generally dorie most conveniently 
from the firing station ; signals, electric or visual, 
passing between the operator on shore and the party 
in the junction-box boat. 

When the mines are connected up on the fork 
system, it is necessary to provide a disconnector for 
each branch cable interposed between the cable and 
the mine. This can be done by placing the discon- 
nector in a specially large connecting box on the 
branch. cable and close to the sinker of the mine. 
But it is far better to place all the disconnectors in 
the junction box. Various devices have been tried 
for combining the several disconnectors into one 
apparatus forming part of a special junction box, 
and for combining a commutator therewith which 
can be plugged or unplugged when the box is lifted 
and opened, so that tests may be taken from 
shore to each mine. Also an apparatus has been 
proposed, and I believe patented, for electrically 
actuating such a commutator from the shore, and 
thus testing daily each electro-contact mine in turn. 
These shore tests will not rectify a fault, and a 
simple resistance test for the whole group indicates 
with sufficient clearness whether a group box should 
be raised and a group examined. The more com- 
plicated tests tell us very little more, and the addi- 
tional apparatus are liable to derangement. The 
first step to be taken for the recovery of a faulty 
mine or cable is the raising of the junction box, and 
no important economy of time is effected by localis- 
ing the fault beforehand. On the whole it is better 
to havea separate case for each disconnecting fuze, 
and the arrangement shown on Fig. 63 (now de- 
signed) would act efficiently. 

The upper cylinder, containing the india-rubber 
plug, should be turned out internally, but the rest 
of the case may remain rough cast. The gear for 
squeezing the india-rubber plug consists of an ordi- 


slipped over the case as far as its smaller diameter is 
carried. 
on shore should never require to be opened on the 
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Fug. 63, 
mine field, where one leg is connected by an insu- 
lated joint to the branch wire leading to a mine, 
and the other leg to the core of the single group 
cable. But this gives no facility for rapid testing. For 
this purpose a multiple connector of some sort should 
be interposed between the disconnectors and the 
group cable, and it should be so arranged that it 
can be easily opened, without disturbing any elec- 
trical joint, and each branch cable or the group 
cable tested. The apparatus shown in Fig. 64 is 
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now designed by the writer, and will serve as an 
example of what is required. Metal plugs should 
not be used, as they are shaken out by neighbour- 
ing explosions. The drawing explains itself. The 
central terminal is slightly higher than those around 
it. Consequently, when the binding screws that 
secure the sheet brass to the latter are released, the 
brass will spring up and be out of contact with 
them. An earth plate over side of boatcan then be 
connected with the central terminal, and the core 
to firing station tested at that place. If good, the 
earth plate wire is removed, and each branch cable 
terminal screwed down in turn, and the several 





nary screw bolt working through a cross bar, sup- 
ported by two side links from an encircling ring 


junction box, under-run, and the mine picked up, 


These apparatus being carefully made up| good 


resistances tested from shore. Assoonas the faulty 


taken ashore, and the defect discovered and made 


The general arrangement in the group junction 
box is shown in Fig. 66, and the electrical joints 
between the seven single disconnectors and the 
multiple connector may be made on shore, and if 
done carefully should never require to be touched 
again on the mine field. 
The number of mines on one group cable depends 
upon the electrical system employed. When the 
simple arrangements advocated in these pages are 
adopted, each mine when perfect testing infinity, 
any number of mines can theoretically be connected 
in one group, but, as one faulty mine or cable 
destroys the efficiency of the group for the time 
the fault lasts, it is better to limit the number of 
mines to six or seven. In the English service, 
when Colonel Armstrong’s testing apparatus is 
employed in each mine, the number in a group has 
to be still further restricted. 

It will now be convenient to examine the electri- 
cal arrangements which are required on shore for 
controlling and firing the mines, &c., that have been 


described. 
(To be continued.) 


AMERICAN STEAM HAMMERS. 

WE illustrate on page 79 further examples of the tools 
produced by Messrs. Bement, Miles, and Co., of Phila- 
delphia. The engravings represent twosteam hammers, 
The hammer illustrated in Fig. 1 is particularly 
adapted to the forging of caraxles. , Its falling weight, 
exclusive of top steam pressure, is 3000 lb., and its ex- 
treme stroke 36in. ‘The features especially sought 
for in its design are compactness, the least possible 
distance between anvil and guides, the maintenance 
of a fixed relation between the two dies, with a wide 
die surface toadmit a number of swaging grooves. To 
meet these requirements properly it has been found 
necessary to attach the housings directly to the anvil. 
An outward curve in the housings gives them a slight 
degree of elasticity, at the same time keeping them 
removed from the heat of the work. And the risk of 
breakage from too great rigidity is further obviated by 
the use of elastic washers in all the principal connec- 
tions. The guiding surfaces are Y-shaped and adjust- 
able to compensate for wear. For some purposes a 
treadle is provided to control the valves, so arranged 
that the operator can cause the hammer to strike 
uniform blows continuously, or to strike one blow and 
‘*hang up,” in either case being able to regulate the 
force of the blow as required. 

In American locomotives the jaws supporting the 
driving axle-boxes are usually welded to the main por- 
tion of the frame, which has a nearly square section of 
about 4 in. to44in. In making these welds blows are 
required on the ends of the jaws when placed vertically 
and in the fillets between and at each side of the jaws, 
as well as flatwise. In order to produce good work 
these blows must be delivered with rapidity and cer- 
tainty, and ample space must be provided in all direc- 
tions to permit the quick and convenient handling of 
the work. The steam hammer illustrated in Fig. 2 
has been designed expressly for this work. The falling 
weight, exclusive of top steam pressure, is about 
1700 lb. The piston rod has one guide, with adjust- 
able brasses, some distance below the stuffing-box, and 
another within the lower end of the cylinder, above 
and independent of the stuffing-box. ‘The automatic 
valve motion produces continuous uniform blows when 
required, or they can be modified to any degree of 
rapidity or force by the use of the hand levers. 


PROPELLER PLANING MACHINE. 

On pages 82 and 83 we illustrate a machine for planing 
screw propellers for high-speed steam vessels, recently 
put down by Messrs. W. Doxford and Sons, at their 
works at Sunderland, the machine being one designed 
by Mr. R. P. Doxford. With this machine, all necessity 
for skilled workmanship is avoided, whilst at the 
same time much more accurate work is obtained, 
each blade of a propeller being made an exact counter- 
part of its fellows, both in thickness, pitch, and shape. 

As our engravings show, the machine is provided 
with two tables, keyed on to a strong shaft, which can 
be rotated through a given range by a wormwheel 
and worm, so that the inclinations of both tables to the 
horizontal can be simultaneously varied, and to an 
equal degree. One of the tables carries a cast-iron 
copy of the back or front of the blade it is desired to 
produce, whilst on the other table the actual pro- 
peller is secured, one of its blades occupying a similar 
position on this table to that of the copy on the other. 

To insure the rigidity of the work during the opera- 
tion of machining, the table on which the propeller 
is fixed has its upper surface shaped to approximately 
correspond with the form of she blade resting on it, 
and is then finally brought up to the exact shape neces- 
sary by a coating of Portland cement. This plan has been 











cable is found, it should be disconnected from the 


thoroughly successful, as a cut fin. deep can be taken 
without any springing of the blade, The propeller is 














Jan. 27, 1888.] 


ENGINEERING. 


8s 








further secured by being mounted on a duplicate of 
the propeller shaft end which in turn is secured to the 
table. The cutting is effected by a tool of the ordi- 
nary planing machine type, work being commenced at 
the top of the blade, and a self-acting traverse is used to 
feed the tool towards the boss. 

The tool-holder is connected by a system of levers 
with a similar holder at the other end of the slide, 
carrying a follower, which moves over the copy and 
thus guides the cutting tool. As the boss is ap- 

roached the inclination of the two tables to the 

orizontal is altered by the worm gear, so as to limit 
the necessary vertical motion of the tool. In this way 
all the blades of a propeller may be successfully ma- 
chined, back and front, and will then be of identical 
form and thickness, and be set at the same angle to 
the propeller shaft. The arrangement of the connec- 
tions between the tool and follower will be readily 
understood on examination of Figs. 1 and 2 on page 82, 
while Figs. 3, 4, and 5, on page 83, show the construc- 
tive details of the points of the follower, the latter 
being provided with a contact piece having a spherical 
seating, which enables it to adapt itself to the varying 
inclination of the face of the model. 

One of the propellers lately turned out by this machine 
was 6 ft. in diameter, with an increasing pitch, the mean 
of which was 7 ft. 9 in., the thickness in the centre of 
the blades varying from 3 in. at the top to 1 in. at the 
boss. The breadth was 21 in. at the widest part and 
the cross-section showed a regular taper from the 
centre line to a knife-edge. 

The importance of accuracy and uniformity in the 
shape of the blades of propellers for high-speed vessels 
is now generally acknowledged, and the machine we 
have described promises to form a very useful addition 
to the plant of a modern marine engineering establish- 
ment, 





THE KENTUCKY AND INDIANA BRIDGE. 


Tur Kentucky and Indiana bridge crosses the Ohio 
at Louisville, and was constructed to obtain a direct 
access to that city for a railway, between St. Louis 
and Louisville, which was nearing completion in 1881. 
The work had been decided on some years before, the 
necessary charters having been obtained in the State of 
Kentucky as early as 1875, and for the State of Indiana 
in 1880. The bridge was to be built by an indepen- 
dent company formed in 1881, with a capital of 
1,000,000 dols., and the chief engineer, Mr. John 
MacLeod, was appointed, with Mr. C. Shaler Smith 
as consulting engineer. Careful surveys and soundings 
were taken, and these, together with the nature of the 
river traffic, decided the conditions of the structure. 
The plan, Fig. 3, on page 90, shows the character of 
the river and the location of the bridge. The site 
selected is where the banks are nearest to each other, 
and the line crosses the point of an island that divides 
the river into two channels, and connects directly the 
lower part of Louisville and the upper part of Albany 
on the opposite bank. The maximum difference in 
water level recorded at this point is 67.5 ft., and as by 
an Act of Congress, a headway of at least 40 ft. is 
prescribed for all bridges crossing the Ohio, the bottom 
of the superstructure was about 108 ft. above lowest low 
water. The broad channel on the Indiana side is used 
for high water navigation, and the narrow shute 
between the island and the Kentucky shore, during 
periods of low water ; the current in this latter channel 
is at all times very rapid, and the conditions of navi- 
gation rendered it out of the question to employ any 
false works. The coal traffic passes chiefly close to 
the island, viz., the Indiana side, and the point of this 
island is the rendezvous for shifting the coal boat tour; 
consequently a wide span was almost necessary there. 
The arrangement of spans was decided under these 
and other conditions, and was not departed from, 
although the design for the superstructure, originally 
due to Mr. Shaler Smith, was afterwards set aside for 
one by Messrs. Macdonald and Hemberle. The total 
distance between centres of end pieces is 2453 ft., 
divided as follows, starting from the Indiana bank : 


ft. 
Span No. 1, 240 from centre to centre of piers. 
» Nos. 2&3,185each ,, 7” ry 
” 0. 4, 260 3° ” ” 
» No. 5, 480 ” ” ” 
” No, 6, 360 ” ” ” 
99 .2NO 7, 483 ” ” ” 
” No. 8, 260 ” %”” ” 


Of these spans Nos. 2 and 3 are the arms of a draw- 
bridge of 365 ft. clear opening, and the remainder form 
a continuous cantilever system 1843 ft. in length, com- 
prising a suspended central span in each of the largest 
openings of 160 ft. 

Piers Nos. 1 and 9 were to be wrought-iron cylin- 
ders filled with concrete, and the remainder of masonry 
carried down to the rock, which, on the bridge site, is 
of limestone overlaid with slate. The cantilever trusses 
were to be of steel and the remainder of iron. 
September, 1821, contracts were signed for the founda- 
tions for 295,000 dols., and for the superstructure for 
719,000 dols, the Edge Moor Company, of Wilmington, 
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TABLE OF EXPANSIONS AND CONTRACTIONS DUE TO CHANGES IN TEMPERATURE. 
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# a 1 5h 4 1 5 2 7 | 7 | 9 8} | 103 | 3 a 
August 27 230 Se si 1 | 5 2 | 4%/ 1 6 | 2 s2 | 78 of 343 | 1 | Clear. 
> ef rH 1 5 1 4 1 1 99 | 92 | 9 33 | 10g | 34 . 
August 30 ..| 8 “i 1 5 i | 4 1 6 | 2%) 79 | 73 | OF | 38 | 10h8| 349 | Rain. 
pi mel a 3 1 BY | 2 | 4 1 6 2 78 | 74 | Oxy | 38 | 1 38 | Cloudy. 
% i a a... of s | 1 6 2 80 | 80 3 | 10 | sf | Fair. 
September 1..| 7.30 ,, | 44 | 13 | 5 2% | by 1 6} | 2 64 | 61 | 10 44 | 114% | 4$ | Clear. 
A 12) oo | 4b | 1b | 52 | 2ps| ae | 2 6, | 2 78 | 75 She 10h | 4 | Cloudy. 
pe ee ae 47, | 15 | 4 | 18 | 4 13 6 1 76 | 74 | 988] 8 10¢ 3G | Clear. 
September 8..| 7.30 ,, | 46 | 1d) 5¢ | 2% | 4 1 6} | 23] 74 | 70 | 10 aural s * 
+ es? tt ef Wee) Se | i | ate | a¢ | 52 | 13°] 88 | go | of sy 107, | 8 a 
September 4.. a pee Ate : | 54 2 ¢ 1 67, | 2 79 72 9 i io" | 8 ” 
“ a a | 53 | | 1 6 2 90 | 94 | 9 38 | 1 3 “ 
‘a af 620-,, | | whl i | 12 | 4 ly | 58 | 12 |] 88 | 87 | 8 3, |10 | sie se 
September 14 | 1 5 4°, | 143 Gr | 2 | 6 2 6s | 28 | 6 | 59 | 10: 4b’ | ang | 4 | Pair. 

















Del., having the latter contract. Work was imme- 
diately commenced on the {) :ndations, but after a 
start had been made on piers 2 and 3 it was abandoned 
owing to various complications, and nothing more 
was done till 1883. In December of that year a new 
contract was let, and the work progressed steadily till 
its completion in April, 1885. ‘The piers Nos. 1 and 9 
are each composed of two cylinders 7 ft. in diameter, 
and made with a batter of 4 in. to a foot ; the plates 
vary from % in. to 4in. thick, and the cylinders are 
filled to within 15 in. of the top with hydraulic cement 
concrete ; the bedding stones for the superstructure 
were laid on the concrete. The river piers vary from 
106 ft. to 120 ft. high, are 9ft. wide, and 36 ft. long 
under coping, spreading with a batter all round of }in. 
to the foot. ‘Iheslate overlying the limestone was 
Tasted out, so that all piers are founded on the solid 
rock. 

In December, 1883, a contract for the superstructure 
was let to Messrs. Macdonald and Hemberle, based on 
a modified design, Mr. MacLeod still acting as engi- 
neer-in-chief, and the work was carried out at Chicago, 
Buffalo, and Athens, a sub-contract for the foundations 
and piers being let to Messrs. Bruce and Alexander, of 
Indiana. This part of the work was successfully com- 
pleted on June 6, 1885. The work of the superstruc- 
ture was commenced in February of the same year, and 
the bridge was opened for traffic on June 22, 1886; 
the general design and some of the details are illus- 
trated on page 90. 

Among the noticeable features of design may be 
mentioned the use of steel pins 9 in. in diameter at the 
pier posts, the size of these posts themselves, which are 
30 in. by 36 in., using 36 in. steel plates 38 ft. long, the 
largest steel plates ever rolled in American mills. The 
strains in the steel are as follows : 

Pounds per sq. in. 
Tension in eye-bars 


Rivetted chords in 20-ft. lengths 14,000 
Posts, 1.4 times their value in iron. 

Tron parts: 
Eye-bars_.. 10,000 


Posts by adaptation of Rankine’s formula. 
Shape-iron tension, net section... 


. 10,000 
compression, gross section... 


” 8,000 


The question of the proper amount to allow in slot- 
ting stringers and corbels of the highway floors, where 
connected with the ironwork, was at first a vexatious 
one, as allowance had to be made for expansion and con- 
traction over a distance of 520 ft. Three observations 
were made to determine whether the amount allowed 
was suflicient ; and also to learn, if possible, if the move- 
ment of the iron under the wood was perfectly free. 

As might be anticipated, the expansion shows itself 
at the openings in sudden slips, and from the results of 
observations, there is little doubt that considerable 
bending sideways sometimes occurs, due to friction 
somewhere before the movement takes place. As a 
matter of fact the slip has taken tag under the rule, 
being perfectly perceptible, and to the extent of 

in 


The results show quite clearly that, owing to circum- 
stances of the position of the sun with reference to the 


and it is also interesting to calculate the difference in 
deflection of the trusses under the varying circum 
stances, as may be easily done from the expansions and 
contractions, as shown in the Table above. Of course 
there are some variations from these results to be 
anticipated, but the state of the weather would govern 
in some cases, and the unknown friction in some others. 
Figs. 4 and 5 show the expansion joints at the junction 
of the cantilevers. 

The distance between fixed points is 360 ft. plus 
480 ft., or 840 ft., and the expansion takes place at both 
points b, sometimes more in one and sometimes more 
in the other, so that only the totals give the abso- 
lute expansion for the whole distance between fixed 
points. 








ELECTRICAL WELDING. 

A METHOD of welding by electricity, devised by Mr. 
Nicolas von Benardos, of St. Petersburg, has recently 
attracted considerable attention on the Continent, and 
possesses several features which render it quite dis- 
tinct from the various processes of fusing and reducing 
by means of the electric current or the electric are, 
proposed from time to time by Siemens, Cowles, Elihu 
Thomson, Wallner, and others. It seems, moreover, 
to be thoroughly practical, though sufficient experience 
has not yet been obtained with it. An account of the 
process together with a description of the advantages 
which are claimed as resulting from it has been given 
by Professor Riihlmann, of Chemnitz, after a careful 
study of the Benardos process at St. Petersburg; and 
in the following account we shall follow closely his 
very able and interesting articles published in recent 
numbers of the Zeitschrift des Vereins Deutscher Inge- 
nieure, and the Hlectrotechnische Zeitschrift, the latter 
being the substance of a paper read before the Electro- 
technical Society of Berlin. 

Mr. von Benardos works directly with the electric 
are produced between a carbon pencil as one terminal, 
and the metal to be treated as the other terminal. This 
has been suggested and tried before. But the carbon 
was made the negative pole, as it was feared that 
otherwise the consumption would be embarrassingly 
rapid. Hence the metal became the positive pole, that 
is to say, it became exposed to energetic oxidation ; 
and a great deal of the trouble experienced by other 
experimenters arose from this circumstance. In the 
Benardos process, the carbon forms the positive ter- 
minal; it is, of course, quickly consumed, but can 
easily be replaced; on the other hand there is a 
favourable reducing action going on in the fused metal. 
The great importance of this modification can easily 
be tested by x xebxen the poles, when the work soon 
becomes enveloped in a dense cloud of oxidised pro- 
ducts. The intense heat of the arc melts even the 
most refractory metals almost instantaneously ; but 
the action is purely local, like that of the blowpipe, 
and only those parts upon which the arc plays directly 
are attacked, the adjoining portions undergoing little 
change; and the fused mass solidifies and cools very 
quickly. In the Benardos process the material re- 
quires little or no preparation, Even a pretty 





two trusses, the one expands more or less than the other, 


thick layer of oxide will be reduced and drop 


86 ENGINEERING. 


[JAn. 27, 1888. 








off, while smaller quantities of oxides unite to form! cannot be treated in the same wa, ry as telegra h 
a slag with the sandy clay frequently added as a flux. | wires ; and that a soldering and welding plant to 

This slag prevents the oxidation of the metals’ really useful in the workshop or foundry, should be 
whilst cooling. No other fluxes are required. The able to deal with delicate articles of a few pounds 
operations can also be carried on under water, although | or ounces by weight equally well as with heavy 
the gases and steam generated cause trouble. Never- | pieces. Economy will in general be in favour of one 
theless an apparatus has been constructed to facilitate | source of power for the various operations; but then 
such work by forcing the water away from the parts to | the operator must have thorough command over the 
be treated by means of compressed air. One of the | volts and ampéres of his currents if the arc is to have 
chief advantages claimed for the new system appears | the proper volume and temperature. The length of 
to be that the are is brought to the work, and not the | the are may, within small limits, be adjusted at will ; 
work taken to the arc, which would mean trans-| the currents themselves may be modified with | the 
formers, crucibles, or other apparatus, Size is hence| help of resistance coils. But this is not sufficient. 
a question of secondary importance, and unwieldy | Supposing that the workman has to do a little tin- 
pieces may be dealt with, although for soldering| soldering, and to weld two large thick boiler plates a 
work of the ordinary kind a special operating table | few minutes later, he must be in a position to vary 
is employed as more convenient, A fortunate acci- both tension and quantity of the currents within 
dent occurred last summer at the emery works of | very wide limits. A dynamoalone would not do, there 





Messrs. Struve, of St. Petersburg, which directed) must be accumulators also, and these of a special 
general attention to his process. The works have a| kind capable of being charged with strong currents | 
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places ; the latter strips are bent in such a manner as 
to facilitate upward currents in the liquid. Such cur- 
rents arise during charging owing to the development 
of gas which, if kept within proper limits, is thought ad- 
vantageous to these cells; the upward currents equalise 
the difference in density ; the curvature of the bent 
strips favours the liberation of the’small gas bubbles and 
checks the formation of larger bubbles which would 
cause buckling. Caoutchouc prisms separate the 
positive and negative plates, the poles of which are 
simply soldered to stronger lead strips running along 
either side of the cell. Diluted sulphuric acid of 
1,25 specific gravity, circulates freely between the 
plates. The total weight of the complete cell 
(35 lb.) is made up of 10.5 kilogrammes for the nine 
plates, 3.5 kilogrammes for the acid, and 1.8 kilo- 
gramme for the glass jars. The cells have an interior 
resistance of 0.002 ohm and give 2.5 volts, when con- 
tinually charged whilst at work. Fifty to seventy of 
these cells are joined in a battery ; several batteries, 


ii 

















SORA 


























86036 





vertical boiler with heaters, some of which had be-| and discharged either at a few ampéres or at several 


Citas id) 


come leaky, and the works were practically at a stand- 
still. The consulting engineer declared that the 
repairs would be rather expensive, and might occupy 
three weeks’ time. Mr. von Benardos inspected the 
boiler and offered to repair the heaters that very day. 
The boiler was put on a truck, taken to his works, 
treated electrically on the truck and wheeled back, all 
in three hours. This story sounds almost as if the 
engineer had been too despondent and the reporter too 
enthusiastic. However, Professor Riihlmann assures 
his readers that he saw the boiler in full action the next 
working day. Fig. 7 isreproduced from a photograph 
taken during these repairs, and illustrates the simplicity 
of the process. We may mention another case which 
is reported by Professor Riihlmann. A cast-iron fly- 
wheel of more than 5 tons weight had been broken into 
several pieces whilst being taken down from the truck. 
The pieces were fused eg mare within a few hours, 
and the following day the flywheel was in place and at 
work, 


| hundred times that amount. Faure accumulators are 
| not adapted for such work, nor are those of the Planté 
| type, as they cannot store up sufficient quantities 
of electricity, although they bear strong charging 
and discharging currents. Mr. von Benardos has 
constructed accumulators for the work which are 
not strikingly novel, but seem well fitted for their 
special purpose. Professor Riihlmann saw at St. Peters- 
burg some cells in very fair condition which had been in 
use for more than a year anda half. Itis further note- 
worthy that at the Creil works, where the Benardos 
processes have been under trial for some time, serious 
difficulties had to be encountered until the accumula- 
tors already there were exchanged for the Benardos bat- 
tery. The complete cell (Fig. 1)weighs 15.9 kilogrammes 
(35 lb.) and contains nine lead plates (Fig. 2), all of the 
{same kind, four of them positive and five negative, 
| with 1.25 square metres (14 square yards) of total sur- 
| face. Each plate consists of a frame cast of pure lead 
| 16 by 20 centimetres (6 in. by 7} in.) surface, and 0.5 





A glance at the accompanying engravings will give an centimetre thick (0.2 in.) The interior of the frame 


idea of the great variety of circumstances under which 
this process is applicable, 


It is clear that flywheels 


| is filled with strips of thin lead, alternately straight 
and corrugated (Figs. 3 and 4), soldered into their 
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three for instance, are grouped in parallel, and are 
continually charged by a shunt dynamo. The sketch, 
Fig. 5, explains the ordinary connections. The shunt 
dynamo D charges the fifty accumulator cells in series; 
a voltmeter and an ampéremeter are inserted at V and 
A. From the positive terminal of every fifth cell a 
wire leads to a plug switchboard U; from U the current 
passes through a variable resistance W, and from thence 
through a flexible cable to the carbon-holder Z and 
the carbon pencil K. The operator manipulates his 
holder Z, the metal to be fused, placed upon the 
table P, being joined directly to the negative ter- 
minal of the battery. By inserting the plug in 
the switchboard U, the operator may obtain currents 
from five cells, twice five, and so on to ten times five 
cells. If considerable masses of metal are to be dealt 
with, currents of considerable strength are needed. 
These are obtained by grouping the batteries or certain 
sets of cells in parallel. Supposing the dynamo gives 
currents of 175 volts and 120 ampéres, that there is a 
battery of seventy cells coupled in series, and that it 
is desired to solder two boiler plates of 10 millimetres 
(?in.) thickness, The carbon-holder is connected with 
the positive terminals of the fortieth cells of three 
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oups. The carbon pencil is allowed to touch for a 
raction of a second, and is taken off again imme- 
diately, so that between the plates and the carbon 
pencil an arc of a few millimetres length is formed. 
The iron melts like wax; but the action seems too 
powerful, the molten metal hissing and evaporatin 
distinctly. In such a case one of the three paralle 
groups is cut out. Should the action then too 
sluggish, one or more parallel groups isadded. Some- 
times the arc proves too small or extinguishes fre- 
quently ; in such cases the number of cells in each 
group has to be increased. 

The carbon-holder (Fig. 6) resembles a pair of 
scissors, and consists of two copper bars having a round 
hole near the end, in which the pencil is held firmly 
either by the friction of the parts, or by means of a 
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little wedge, as shown in the figure. The flexible 
cable passes through the wooden handle. During 
working the holder becomes hot, and may have to be 
cooled by plunging it into cold water. The operator 
wears strong leather gloves, and his hand is further 
protentes by a metal screen fixed on the holder. He 
ooks at his work through a dark glass (Fig. 7), 
which protects both his eyes and face from the radiated 
light and heat better than ordinary dark spectacles | 
would do. The lungs also may need protection from the | 
vapours of copper, lead, and other metals or alloys. | 
When possible, means should be provided to carry off 
such vapours with a blast of air. The construction of the 
holder permits of a quick replacement of the carbon 

ncil, The diameters of these carbons vary greatly. 
or more delicate work, where a few cells would 
suffice, fine pencils of only 1.5 millemetre (7 in.) are re- 











quired ; whilst boiler plates, such as mentioned above, 
are welded together by means of thick carbon rods of 
up 23 in. in diameter. The carbon is pointed before 
using it. Ordinary light-carbons do not answer well, 
as they are generally too soft; the inventor prefers 
Carré carbons. 

One of the most important applications of the new 
process is for welding plates of all thicknesses. For 
the very finest sheets of 1 millimetre and less, the 
Electro-Hephaest Company prefer, with commendable 
impartiality, a modification of the Elihu Thomson 
process, although their own process is sometimes 


equally good (compare Figs, 26 to 28). But all stronger | 


plates up to several centimetres thickness are subjected 
to the arc. 
To effect this with ordinary plates the edges are 
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feathered as in Fig. 8 or Fig. 9, and pressed together. The 
furrows are filled with little pieces of the same material, 
and the are is then applied whilst fresh pieces are 
added until the furrow is completely filled with the 
molten mass. The plates are immediately afterwards 
finished under the hammer. In making iron welds 
the small pieces for filling are always of wrought iron. 
With iron, a flux of clay sand is recommended, with 
copper, borax, or sal-ammoniac, The arrangement 
Fig. 9 secures great strength, but is of course only 
applicable when the lower surface of the metal can 
be got at. When the plates are joined on their 


lower surface, Mr. von Benardos suggests a powerful 
electro-magnet placed as indicated in Fig. 10 to pre- 
vent the liquid metal (provided the material be para- 
magnetiz) from flowing off; whether this suggestion will 
prove practical is doubtful, 


The apparatus shown in 





Fig. 11 looks more practical ; it is intended to be em- 
poe when making vertical seams. The pincers S, 
and §,, carry two pieces of graphite or coke, C, and C,,, 
forming a sort of chamber at the spot where the fusion 
is to be carried on. As soon as the mass has hardened 
sufficiently the carbon pieces are pushed further up. 
Carbon pieces are we a employed to prevent the 
flowing off of the fused material. Figs. 12 to 20 
cane ify other ways of joining plates in caSes where 
a perfectly straight surface is not insisted upon; for 
thinner plates the method, Fig. 16, seems to offer 
particular advantages ; for two }in. plates a seam of a 
yard length can be made in seven minutes. When 
| plates are to be joined at an angle the process is of 
| course exceedingly siniple. 

| If two iron bars are to be joined end to end, the one 








| baris roughly centred ina lathe, and the other pressed 
| against it ; the body of the lathe is connected with the 
negative pole. A few momentary touches with the 
carbon will make the two bars stick together suffi- 
| ciently so that they move as one piece with the lathe. 
| Whilst the lathe is turned slowly, the welding is 
effected by the addition of material in small quantities 
|atatime, To join two telegraph wires the ends are 
| bent (Fig. 21), a little iron ring is pushed over the 
| hooks, and the whole fused into a sort of button; the 
resulting joint leaves nothing to be desired as to con- 
ductivity and breaking strength, and the whole opera- 
tion can be accomplished with a few cells, and in two 
minutes for 4-millimetre wires. 

So far we have only spoken of joining materials of the 
same kind. But theintense heat of the arc supplies 
alloys which are hardly known under other circum- 
stances, so that iron and copper, tin, zinc, lead, 
steel, cast iron and steel, wrought iron and steel, 
aluminium and platinum, &c., can be united. This 

romises important progress in the working of metals. 
Professor Riihlmann has exhibited specimens of iron 
plate welded to red copper, iron plated with tin, and 
iron plated with lead. In such cases there is probably 
at the junction of two metals a layer of alloy. Chemical 
manufacturers would be thankful for cheap copper 
retorts coated inside with platinum, or iron vessels 
coated with lead. Professor Riihlmann saw at St. 
Petersburg a number of copper tubes soldered into a 
cast-iron plate, and this iron plate coated with copper 
several millimetres thickness, 

If the metals can be joined by the electric arc, they 
can also be separated by the same means. For instance, 
holes can be made if the metal is permitted to flow 
off. To pierce a hole 1 in. in diameter through two 
plates of 4in. thickness takes about four minutes. 
The next step is to rivet the plates in this way ; this 
is shown in Fig. 19, where the plates are 4-in. plates, 
the rivet fin. thick, and the operation took eight 
minutes. It seems, however, more advisable to punch 
or drill the holes. 

It has been said, above, that the materials undergo 
little chemical change under this treatment. The 
question seems very important for iron whose behaviour 
is so remarkably influenced by slight variations in the 
composition. To test this question, wrought iron 
droppings from the welding process were fused again 
by means of the arc toa bar of about 15 millimetres 
thickness, and this bar turned down to 10 millimetres. 
The breaking weight of this bar was 37.5 kilogrammes 
per square millimetre (23,8 tons per square inch), with 
an elongation of 17.5 per cent. The fracture was 
fibrous, like that of soft steel. This electrically fused 
iron (Fig. 34) resembles soft steel in other respects, 
notwithstanding its origin; it is malleable, can be 
welded, can be bent both cold and hot, and is 
scarcely harder than soft steel. The following Table 
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gives analyses made by Mr. P. M. de la Vieuville. 
he columns B refer to the original metal before 
electrical treatment ; the A columns show the com- 
position of the metal after the treatment. The changes 
are slight, and appear rather favourable. 








one eee ee 
Steel. | | | 
Carbon .. -| 044 | 0.22 0.52 0.29 
Silicon .. % a6 | ROS trace | 0.05 trace 
Manganese oe oa 0.57 | O14 | 0°42 0.36 
Sulphur .. oe oe 0.041 0.036 0.039 0.035 
Phosphorus .. ..| 0.102 0.100 | 0.07 0.050 
Iron. | 
Carbon .. oe ee 0.38 | O15 | 0.80 0.13 
Silicon .. o» et 0.03 | 0 | trace 0 
Manganese o* ee 0.53 0.16 0.36 0.30 
Sulphur .. = ae 0.160 0.120 , 0.110 0 070 
Phosphorus... ++ 0,187 0.124 | 0.105 | 0,087 


| | ! 

The tensile strength tests of electrically made joints 
yielded most satisfactory results. Two pieces of rolled 
charcoal iron, joined as in Fig. 12, showed a breaking 
strength of 23.5 kilogrammes per square millimetre 
(18 tons per square inch), the iron itself giving 32 kilo- 
granmes ; the elongation was 9 per cent. In another 
instance 93 per cent. of the initial tensile strength was 
observed. A plate rivetted electrically rent finally 
outside the rivetting line. The electrical rivetting or 
the joining of plates without rivets, particularly as in 
Fig. 20, seems to offer material advantages for some 
purposes. 

The remaining figures illustrate specimens exhibited 
by Professor Riithlmann before the Electrotechnical 
Society. Fig. 22 is a cast-iron plate, Fig. 23 a cast- 
iron eccentric, broken in pieces and joined again 
at a; the junction is said to be quite homogeneous 
and neither harder nor more brittle than the solid 
metal. This suggests the finishing of cast-iron pieces 
by means of the electric arc. Fig. 24 represents a 
piece of a cask, Fig. 25 part of an iron boat. That 
even finer plates may be subjected to this process is 
demonstrated by Figs. 26 and 27; but as already 
remarked, for very fine plates and wires the Elihu 
Thomson process appears preferable. Fig. 28 is a 
specimen of neat workmanship, a little steam boiler, 
formed out of three pieces, shell, top, and bottom. 
A section through an electric rivet is illustrated in 
Fig. 30; Fig. 31 shows how the so-called half-rivet 
is made, and Fig. 32 how stronger bars are joined. 
In Fig. 33, a bar welded in this manner has been bent 
cold under the hammer at right angles at the line of 
junction. The specimen Fig. 34 consists entirely of 
electrically fused iron which has already been described ; 
it has been bent cold withoat showing any fissures or 
irregularities. The shaft, Fig. 35, was formed by 
fusing together three pieces. Theiron tube, Fig. 36, 
was welded at a, and provided with a flange at }, 
by the same process ; the copper tube, Fig. 37, is also 
a specimen of electric weldivg. Fig. 38, finally, is a 
turning tool of ordinary iron with a steel bit welded 
to it. 

These instances do not cover the whole field 
where electric welding and soldering might advan- 
tageously be applied. Chains may be produced with 
welded links, tools provided with steel points and 
edges, cables joined, pans made without rivets and 

lated, and many kinds of repairs, especially in cast- 
iron, become possible. The process will probably 
be studied with particular interest by the shipbuilder. 
The cost of such a welding plant would not be heavy. 
The dynamo and accumulators could weld and repair 
during the day and provide light in the evening ; 
this would be one more reason for introducing elec- 
trical power into the workshop. The “ Electro- 
Hephaestos” of St. Petersburg has taken up these 
inventions; and in Russia the processes have been 
introduced at the well-known works of Messrs. Struve. 
For Austria and France, Baron Rothschild has acquired 
licenses, and works have been started at Creil. A 
Dresden company is about to create works at Berlin. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—A fairly good business was 
done last Thursday in Scotch pig iron warrants, but prices 
were fiat. The opening price was 1d. per ton under that 
at which business closed on the preceding day, but some 
ood buying sent quotations up 24d. per ton ; subsequently, 
owever, they again relapsed, and in the afternoon, under 
the influence of a decline in the price 01 copper, they went 
down to 403. 84d. per ton cash, or 24d. back from the pre- 
vious day. Cleveland iron closed 14d. and hematite iron 
also 14d, per ton down. The market was slightly buoyant 
on Friday morning, partly in consequence of a decrease to 
the extent of 250 tons having taken place in the stocks of 
Scotch pig iron held in Messrs, Connal and Co.’s public 
warrant stores, and the price went up 2d. per ton from 
Thursday's close; but a relapse was brought on by a de- 
pression in the stock market, and 14d. of the early gain 
was lost by the close. Hematite iron also shared in the 
early improvement, but weakness afterwards set in, and 
the closing quotation was 4d. per ton under that of 
Thursday. ‘The price of Cleveland iron, however, 
closed 1d. per ton better. The closing settlement 
prices were —Scotch iron, 40s. 9d. per ton; Cleve- 





land, 31s, 104d. ; hematite warrants, 48s.; and on the 
week the decline was, respectively, 94d. 34d., and 74d. 
per ton. From the opening of the year up till last 
Friday the fall in prices was—Scotch, 2s. 74d. per_ton; 
hematite iron, 2s. 54d. ; Cleveland, 1s. 6d. per ton. Prices 
were fairly steady on Monday forenoon, and holders 
seemed to be determined not to yield any more to lower 
prices. Very little business was done in the “‘ ring.” In con- 
sequence of a further slight decrease in the public stocks of 
Scotch iron, coupled with a report of somewhat larger 
shipments, and there being fewer mapnk sellers, holders 
occupied an improved position. An advance of 1d. per ton 


was made on the price of Scotch iron in the forenoon, and d 


in the afternoon the posting of an improvement in copper 
quotations to the extent of 15s. per ton had such a good 
effect on the iron market that the price of Scotch warrants 
mounted up other 5d. per ton. There were transactions 
in Cleveland iron at old prices in the forenoon, and at 
34d. of advance in the afternoon. Theday’s recovery in 
the price of hematite iron was only 24d. per ton. On 
Tuesday morning a telegram was received from New 
York intimating that steel rails as well as iron ores were 
to participate in the proposed reduction of import duties ; 
and this item of news gave a buoyant tone to the pig 
iron warrant market, advances in price being made on 
Scotch iron to the extent of 5d. per ton, on Cleveland 3d. 
per ton, and on hematite iron 44d. per ton. By-and-by, 
however, there was a reaction when it began to dawn 
upon operators on a sensitive market that any reduction 
inthe duty on steel rails would have most benefit on 
hematite iron. The reaction proved to be more severe 
in a downward course of prices than the early buoyancy 
had on the upward movement of quotations. The ad- 
vance on Scotch iron was up to 41s. 4a. per ton, followed 
by a fall to 403. 114d., the close being 41s. O}d., or 24d. 
under the preceding day’s close. Cleveland iron closed 
at 32s., being a loss of the early gain, and 14d. besides. 
While closing 24d. per ton under the best price, however, 
the price of hematite iron was still 2d. per ton higher 
than the previous day’s closing price. e pig-iron 
market was heavy this forenoon, with very little business 
doing in warrauts. The price for Scotch iron ranged 
from 403. 104d. to 403, 9d. per ton cash, and in the after- 
noon it took an upward movement, reaching 41s. 1d. cash 
but the close was slightly lower. Hematite improved 
a little in the afternoon, but Cleveland was very sluggish. 
In respect of the iron trade generally there is very little 
fresh to report. Two furnaces have been damped out 
during the past week, one making basic iron at Glengar- 
nock Works, and one making ordinary iron at Calder 
Works; so that there are now in actual operation in 
Scotland 82 blast furnaces, as compared with 76 a year 
ago, and 94 at this time two years. Last week’s ship- 
ments of pig iron from all Scotch ports amounted to 6795 
tons, against 4962 tons in the corresponding week of last 
year. They included 1400 tons for the United States, 
200 tons for India, 580 tons for Australia, 510 tons for 
Italy, 100 tons for Spain and Portugal, 225 tons for China 
and Japan, smaller quantities for other countries, and 
3305 tons coastwise. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores yesterday after- 
noon stood at 942,750 tons, as compared with 942,782 tons 
yesterday week, thus showing a decrease for the week 
amounting to 32 tons, 


Malleable Iron Trade.—The various malleable iron 
works throughout Lanarkshire are busily occupied on 
orders already on the books, and in most cases they have 
from one to two months’ work in hands, so that there is 
no special anxiety as to the probable condition of the 
trade in the immediate future. But makers confidently 
anticipate that as their present orders become executed 
the briskness now prevailing will still continue, as there 
will then be an increase in the foreign trade, judging by 
the character of the inquiries now in the market. A 
thoroughly satisfactory home trade is being done, more 
ig in the country branch, Prices remain very 

rm. 


Steel Trade.—A rumour very serge d prevailed in the 
latter part of last week to the effect that the price of steel 
plates had been reduced 10s. per ton, but as none of the 
Scotch makers would admit that they had made any re- 
duction, it was by-and-by pointedly stated that it was 
the Consett Company whose price had been reduced. A 
positive denial to the rumour was wired to Glasgow by the 
general manager of the Consett Company, so far as they 
were concerned, and the fact that the Scotch makers were 
full of orders for periods ranging from six to twelve 
months forward was totally opposed to the probability 
that any of them had seen fit to make a reduction in 
prices. The demand continues brisk even at current 
rates. 


James Watt Anniversary Dinner.—This event came off 
with great success last Saturday evening in the Grand 
Hotel, Glasgow. There was a very large attendance. 
Mr. A. C. Kirk, of Messrs. Robert Napier and Sons, dis- 
charged the duties of the chair, and those of the vice- 
chair were discharged by Dr. J. B. Russell, President of 
the Philosophical Society of Glasgow. The other croupiers’ 
chairs were occupied by Mr. John Turnbull, Jun., Mr. 
M. Holmes, locomotive superintendent, North British 
Railway, and Mr. Robert Dundas, Caledonian Rail- 
way. In addition to the toast of the evening, ‘The 
Memory of James Watt,” which was proposed by Mr. 
John Turnbull in a very able speech, several other suit- 
able toasts were submitted which cailed forth some 
excellent — from engineers and shipbuilders, who 
formed a large proportion of the meeting. A marked 
feature of the evening’s proceedings was the exhibition of 
some relics of James Watt, including a letter written by 
the great engineer in the year 1815, and a brace and collec- 
tion of bits which he had himself used. These were sent as 
a present to Messrs. R. and J. Hart, Glasgow, and the 








donor expected in his letter that they might reach Glasgow 
in about a fortnight from the time of leaving Birmingham. 


East of Scotland Engineering A iation.—The fort- 
nightly meeting of this Association was held last night in 
Edinburgh, Mr. J. B. Bennett, in the chair. Mr. 
A. C. Elliott read a paper on ‘‘ The Internal Dynamics 
of the Locomotive in relation to the Tractive Force.” Mr. 
Elliott also read a ‘‘ Note on the Method of Setting out 
Curves by Offsets from the Tangent.” Mr. J. T. Nicol- 
son communicated a new theorem in graphic statics re- 
garding a relation between the resistance or inertia area 
and the area of the figure from which it has been pro- 
uced. He showed that the resistance area is the same 
fraction of the original area which the distance of the 
centre of gravity of that area (the original area) is of the 
whole depth of the figure, if the pole about which the re- 
sistance area has been described is in the boundary of the 
figure. Hence is was easy to find the centre of gravity 
and moment of inertia of any plane figure, however 
irregular, provided the resistance area could be easily 
drawn. In order to render this tedious process easy of 
execution, Mr. Nicolson has invented a machine which 
will describe this resistance area mechanically, and draw- 
ings of this machine were exhibited. 


Institution of Engineers and Shipbuilders in Scotland.— 
An ordinary meeting of this Institution was held last 
night, when the attendance of members and graduates 
was unusually large. The discussion on copper pipes and 
copper castings was brought toa close. It was followed 
by a discussion on Mr. Simpson’s paper on ‘‘The Con- 
struction of the Glasgow City and District Railway,” to 
be considered at next meeting. Mr. A. S. Biggart, 
read another of his series of remarkable papers on the 
Forth Bridge, the special subject on this occasion being 
‘*The Erection of the Superstructure of the Forth Bridge.” 
It excited a very keen interest in the mind of almost 
every person who was present. 


Royal Scottish Society of Arts.—A meeting of this Society 
was held on Monday evening, when the og item of 
business was the reading of a paper by Mr. William 
Sturrock, watchmaker, Edinburgh, on ‘An Electric 
Illuminated Time Indicator,” an example of which he 
exhibited in full working order, lighting up the dial of a 
small clock by means of a miniature battery. 











NOTES FROM THE SOUTH-WEST. 

Cardiff.—There has been an increasing demand for all 
descriptions of steam coal, so that most of the principal 
colliery proprietors have now remunerative contracts 
which will extend over the greater part of 1888. Under 
these circumstances prices are slightly hardening. The 
improvement recently noted in the patent fuel trade has 
been pretty well maintained. In the house coal trade 
the collieries are generally well employed. There has 
been little change in the iron and stee! trades; the local 
works have a fair number of orders on hand, and previous 
prices have been about supported. Heavy sections of 
steel rails have made 41. 2s. 6d. to 4/. 5s. per ton, and 
light sections 41. 17s. 6d. to 5. 7s. 6d. per ton, The 
demand for iron ore has continued good. 


Penarth Dock.—The number of vessels which cleared 
from Peuiarth Dock last year was 4210, viz., 2259 steamers 
and 1951 sailing vessels. The aggregate burthen of these 
vessels was 1,863,734 tons. The imports at the Penarth 
Dock last year amounted to 49,049 tons; the exports 
footed up to 3,107,286 tons. Coal and coke figured in the 
exports for 3,094,767 tons, 


Bristol and South Wales Railway Wagon Company 
(Limited).—The directors of this company, at their meet- 
ing on Friday, determined to recommend the payment of 
a dividend for the half-year ending December 31, 1887, at 
the rate of 10 per cent. per annum, free of income tax. 


Kingsbridge and the -Great Western Railway.—The 
directors of the Great Western Railway have entered 
into an eement with the Kingsbridge and Salcombe 
Railway Company, which was formed some twenty-five 
years since, to take over the five miles of line laid by that 
company, and, in fact, all the property and rights of the 
company, payment to be made to the shareholders in 
Great Western stock. It is also stipulated that the com- 
pletion of the line to Kingsbridge, which will be twelve 
miles in length, shall be proceeded with forthwith, and 
March 31 has been fixed as the date on which the cus- 
tomary deposit shall be made at the Board of Trade. 
Negotiations have been entered into by the company with 
the landowners, and in nearly every instance agreements 
for purchase have been signed. The line contemplated 
by the old Kingsbridge and Salcombe Company was from 
South Brent to Salcombe, but the Great Western directors 
do not propose to take the line further than Kingsbridge 
at present, although it will be constructed with a view to 
its ultimate extension. 


Taff Vale Railway.—The revenue from all sources for 
the past year has exceeded 810,000/., or about 82,000/. in 
excess of the receipts for 1886. The quantity of coal sent 
over the railway in 1887 was greater by 1,000,000 tons 
than in 1886. A special meeting of the proprietors will be 
held in Bristol a few days after the half-yearly meeting 
a sagged the question of amalgamation with the Bute 

iocks, 


The ‘* Nile.” —The Lords of the Admiralty have decided 
that the Nile, which is to be launched at Pembroke in 
March, is to be fitted with hydraulic machinery for work- 
ing her heavy guns, and advantage is to be taken of 
the same power for steering the vessel, and working the 
boat-hoisting machinery. The two turrets, each of which 
is to carry a couple of 67-ton guns, are to be built from 
designs by Sir W. G. Armstrong and Co., and the guns 
will be mounted on a system recently devised by Mr. G, 
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Rendel, by which the guns are made without trunnions, 
and are fastened to massive cast-steel carriages which 
slide in recoiling on steel beams. 


Bristol Tramways.—On Saturday a section between the 
Horsefair and the Drawbridge, vid Rupert-street, was 
formally opened: Although it has long been laid, various 
hindrances, were place in the way of its being used, the 
chief obstacle being that offered by a gentlemen whose 
warehouse abuts on the section. When, in 1880, the 
Bristol Tramways Company learned that the city autho- 
rities were about to make a new street from Bridewell- 
street to Christmas-street, they set about obtaining the 
necessary powers to lay tramway rails along the new route. 
The making of the street and the laying of the rails went 
on simultaneously, but before the work was completed a 
bar was placed on the opening of the section by the owner 
of certain premises, When some buildings were demo- 
lished in 1885, another attempt was made to open the 
section, but opposition then came from the owner of 
large warehouses stretching from Nelson-street to the new 
thoroughfare. Appeals by the company, who were sup- 
ported by the Horfield Local Board, failed to remove the 
opposition, and the company was obliged to obtain addi- 
tional Parliamentary powers, which were secured in July. 
There yet remained a block in the shape of certain pro- 
perties in Bridewell-street, the removal of which had to 
be awaited. These were demolished at the end of last 

ear, and within a fortnight after their disappearance the 

ine was completed. 


The ** Orlando.”—The final inspection of the Orlando, 

reviously to her being put into commission at Devonport, 
te given satisfaction to the Lords of the Admiralty. 
Her engines have developed 492 horse-power over what 
was contracted for, or a total of 8992 horse-power ; and 
her speed of 19.25 knots per hour would, on an emer- 
gency, enable her to cross the Atlantic in a little over five 
days. 


The Great Western and the Taff Vale Railways.—For 
some time past negotiations have been pending between 
the Great Western Railway Company and the Taff Vale 
Railway Company for the purpose of inducing the 
directors of the latter to withdraw the Cardiff and Mon- 
mouthshire Valleys Railway Bill, which they are now 
promoting in Parliament. At present, Newport is the 
only port of shipment for the iron works and collieries of 
the Monmouthshire valleys. The Great Western Com- 
pany has hitherto had a monopoly of railway communica- 
tion at Newport, but offers have been made by Mr. 
Lambert, the new general manager of the Great Western, 
to bring traffic from the Monmouthshire valleys te 
Cardiff, and vice versé, upon terms which will be satis- 
factory to the Taff Vale Railway Company, the Bute 
Docks Company, and the merchants and freighters of the 
Monmouthshire valleys. Under these circumstances it 
is expected that the Cardiff and Monmouthshire Valleys 
Railway Bill will be withdrawn. 





MISCELLANEA. 
THE number of patents taken out in England during 
the past year was 18,029, as against 17,162 in 1886. 


It is stated that a solid vein of manganese ore, 25 ft. 
oo, bas been discovered near Cartersville, Georgia, 


The production of steel rails in America during the 
past year amounted to 2,049,688 tons, being an increase of 
487,228 tons on the output of the previous year. 


The new army bayonet is to be similar in pattern to 
that adopted in Germany. It will be about 18 in. long 
-“ ane on both edges for. about two-thirds of its 
ength. 


The presence of platinum in the sun has been ascer- 
tained by Messrs. Hutchins and Holden, in a spectro- 
scopic research recently carried out by them with one of 
Professor Rowland’s diffraction gratings. 


The gross receipts of the 23 principal railways in the 
United Kingdom, for the week ending January 15, 
amounted, on 15,8 miles, to 1,059,289/., and for the 
corresponding period of 1887, on 15,706? miles, to 
1,041,816/., an increase of 123? miles, or 0.7 per cent., 
and an increase of 17,473/., or 1.6 per cent. 


The amount of money it is proposed to spend on the 
construction of new sbips at Chatham during the next 
financial year is 35,000/. for labour and 40,000/. for mate- 
rials on the first-class protected cruiser, and 15,000. each 
for labour and 10,000/. for materials on four vessels of the 
Sharpshooter class, 


At a meeting of the King’s College Engineering Society, 
held on Tuesday, January 24, a paper on ‘ Continuous 
Air Brakes” was read by Mr. Barrat, in which several 
varieties of brake were described, including both the 
vacuum and compressed air types. The reading of the 
paper was followed by adiscussion. 


The new Tariff Bill, now being prepared by the leaders 
of the Democratic ey in the United States, will shortly 
be submitted to the Democratic majority of the Com- 
mittee of Waysand Means, Amongst the other proposals 
in this Bill is one for reducing the duty on steel rails from 
17 dols. to 13 dols. per ton, 


The corrugated fireboxes of the Strong locomotive have, 
according to the Railroad Gazette, had to be removed 
after only a few months’ service. The failure is not 
attributed to any fault in the flue itself, but to the joints 
being of faulty design and improperly made by the work- 
men. It is pr ana that more satisfactory results will 
be attained when the workmen have had more experience. 


From the report of the Water Works Committee of the 


Manchester Corporation recently issued, it appears that 
at no time for many years has the stock of water in the 
reservoirs been so low at the commencement of the year, 
as itisnow. The-daily consumption is now upwards of 
2,000,000 gallons in excess of what it was in 1879, when 
the stock was also very low; but this year the water in 
atock is even less than it wasthen, and the situation 
threatens to become serious. 


A gold medal, worth about 30/., is offered by the Italian 
Society for the Advancement of Electrical Science, for the 
best paper on electro-magnets, considered more particu- 
larly with a view to their application to dynamos. The 
papers must be written in either French or Italian, and 
should reach the executive committee before the 30th o 
October of the present year, accompanied by a device or 
motto, and a sealed envelope bearing the same device, and 
containing the name and address of the author. 


A simple method of demonstrating the existence of 
Foucault currents is described in La Nature. The appa- 
ratus used is a top, formed from a disc of soft iron, 
mounted on a spindle, and a common horseshoe magnet. 
If the top is caused to spin at a velocity sufficiently great, 
it will be repelled by the magnet. In this case the electro- 
magnetic reaction of the induced currents overcomes the 
ordinary magnetic attraction of the soft iron to the 
magnet. 

The Admiralty have issued instructions for three large 
gun vessels of a new type, designed by Mr. W. H. White, 
Director of Naval Construction, to be built for the Royal 
Navy during the present year. They are to be named the 
Redbreast, Tredpcte, and Magpie, and will be built upon 
similar lines to the gun vessels of the Rattler type, with 
the exception that their displacement has been increase 
from 670 to 805 tons. They are to be armed with six 4-in. 
steel breechloading guns, and will also carry three machine 
guns. 


Without waiting for the assembling of Parliament, pre- 
parations are being made for the construction at Ports- 
mouth of four vessels of the Buzzard class, in addition to 
the Nymphe, now in course of building. One will be a 
sister in every respect of the Buzzard, twin-screw sloop, 
launched pong: Rae scvn and is to be named the Beagle. 
Another will be an improved Buzzard, copper-sheathed, 
and will be called the Barossa, while the other two, which 
will bear the names of Bellona and Barham respectively, 
will be constructed of Bolton steel. 


On Saturday, the 21st inst., the first trip with a car was 
made on the Hockley Cable Tramway. Mr. Pritchard, 
of 37, Waterloo-street, Birmingham, and 2, Storey’s-gate, 
London, the engineer to the line, acted as brakesman and 
successfully piloted the car over its whole course. A slight 
hitch occurred at the sharp curve at Polmore-row, the 
cable slipping through the gripper ; but this will be pre- 
vented in future by slightly modifying the latter. The 
tension on the cable, under which the journey was per- 
formed, was only one ton and three-quarters, though on 
other lines, it is stated, a tension of twenty tons has been 
found necessary. 


A powerful sloop of anew type and the largest that has 
yet been built for the British Navy, has been recently 
designed by Mr. W. H. White, Assistant Controller of the 
Navy and Director of Naval Construction, and will be 
built at Sheerness Dockyard. The vessel will be 233 ft. 
long by 35 ft. broad, and have a displacement of 1580 tons. 
She will be fitted with six 36-pounder quick-firing guns, 
and four 3-pounder guns, also quick-firing, in addition to 
which she will carry two 14 in. revolving torpedo tubes 
and two fixed tubes. Steel is to be used throughout in 
her construction, and she will be protected by a steel deck 
extending the entire length of the vessel. Machinery 
capable of driving her at a speed of 20 knots will be pro- 
vided. 


As the result of the gunnery trials of the Mersey at 
Portsmouth, the captain of the Excellent has reported to 
the Admiralty that the fittings of the sponson guns 
are far from perfect. In consequence of the arrange- 
ment of the circular shields, the men at the turning 
winches are practically useless for any other duty, since 
in order to move from the winches to the breech of the 
gun the men on the left are compelled to crawl under 
the shield. And even when the gun crew are engaged 
with both sides manned the training number are required 
for loading, so that should any casualty occur the working 
of the gun would become a difficult matter. A modifi- 
cation of the arrangements, similar to those tried on 
board the Kite, is recommended to give easier access to 
the breech. 


In order to more completely insure the good quality of 
the cutlasses issued to the Navy, orders have just been 
given for the following tests to be applied to a large 
number of the weapons, which are to be repointed and re- 
duced to a uniform blade length of 27 in. First the cut- 
lass is to be subjected to a direct vertical pressure on the 
head in a machine specially constructed for the purpose, 
and it is required to stand a pressure of 40 lb. without de- 
viating from the straight line. Then additional vertical 
pressure is to be applied in the machine until the cutlass 
is bent, so that the distance from point to hilt is reduce 
3in. Finally, the blade has to be bent round a suitable 
curved block, so that every portion of it partakes of the 
bend, the distance from point to hilt being reduced 24 in. 
The cutlass also has to be struck with moderate force, 
back and edge, on a block of oak, to test the soundness of 
the hilt. 


A steel cruiser of the third class, the Forbin, which had 
been laid down in the spring of 1886, has just been 
launched at Rochefort. Her principal dimensions are— 





333 ft. long, 30 ft. in beam, with an average draught of 
water of 14 ft. Her double engines are of 6000 horse- 





power, and her estimated speed is 194 knots. She has a 
tortoise-shaped ironclad deck, running from bow to 
stern, with a cofferdam 32 in. deep. The quantity of coal 
carried will be 200 tons, sufficient for her to steam 2400 
miles at 10 knots. Her armament will consist of two 
6-in. guns upon the quarter-deck, three rapid-firing guns 
upon the poop, four revolver guns, and five torpedo tubes. 
The Forbin will carry a crew of 150 men, and her total 
cost will be 125,000/., or thereabouts, of which the hull 
and body of the vessel will have cost about 77,000/., the 
machinery 44,000/., and the guns 4000/. The Forbin will 
be finished this year, and five other cruisers of a similar 
type—the Surcouf, the Troude, the Lalande, the Cosmao, 


| and the Coétlogon—are in course of construction. 


The Exchange Telegraph Company have for six months 
past employed storage batteries to work the Stock Ex- 
change ‘‘tapes” from their office in Cornhill. Two 
thousand primary batteries were formerly required, but 
their work is now adequately performed by 210 “‘ E.P.S.” 
accumulators, arranged in three series of seventy each. 
Mr. Higgins, who contributes a note to the Electrician 
upon the subject, says: ‘‘That about 72 per cent. of the 
electric energy supplied to the accumulators by a dynamo 
is returned to work the ‘tapes.’ This current is much 
steadier than that obtained from primary batteries, and 
shows no aay age variation from day today. The 
time necessary for charging may, from the number of 
words transmitted, be calculated to within a few minutes 
daily.” This satisfactory application of the “‘ E.P.S.” 
accumulators should lead toits being very largely adopted 
for telephonic and telegraphic purposes, and the attention 
of the Post Office authorities to the matter will probably 
result in greater economy, while the reliability of the ar- 


d | rangement has been proved by Mr. Higgins in actual use 


for a considerable period. 


On Friday last the third annual dinner of the Junior 
Engineering Society was held at the Holborn Restaurant, 
Mr. William Anderson, M. Inst. C.E., President, occu- 
pying the chair. Mr. W. J. Tennant, in submitting the 
toast of ‘‘ The President and Vice-Presidents,” alluded 
also in appreciative terms to the continued interest 
evinced in the Progress of the Society by Professor 
Kennedy, F.R.S., past - president. Professor Ayrton, 
F.R,S., responded for the vice-presidents, and, among 
other matters, commended the consideration of technical 
education to the young engineer as being of such immense 
importance as to be rightly regarded as a national con- 
cern. The President, in proposing the toast of the evening, 
congratulated the members on the rapid development of 
the Society, and remarked upon the usefulness of it in 
affording a means whereby the juniors of the profession 
could acquire a fluency in writing and speaking which 
were such great essentials to the successful engineer of 
the present day. Mr. S. H. Wells, the chairman, having 
responded, ‘* The Officers and Committee” was proposed 
by Mr. E. H. Tabor, and acknowledged by Mr. W. T. 
Dunn, honorary secretary, and Mr. F. H. Lewis re- 
spectively. ‘‘The Visitors” was proposed by Mr. P. 
May, Mr. Walter, LL. B., acknowledging the compliment, 
while Mr. Beaumont responded on behalf of ‘* The Press,” 
proposed by Mr. Wells. 





Tue SteaM-Pipz EXxPLosion ON THE 8.8, ** EtpE.”— 
Messrs. Oswald, Mordaunt, and Co. still cling to the 
belief that the steam pipe which burst on the Elbe failed 
ny the action of water in the vertical part of the pipe. 

o support their contention they have hited a water trap 
on the main steam pipe of the vessel, and although its 
capacity is 43 gallons, yet it had to be emptied five times 
during the last trial trip. Writing to the local papers, 
they state that this showed “ practically that water did 
collect to a large extent, and inasmuch as on the last trial 
the engines were not once stopped from starting until the 
vessel returned to anchor after her six hours’ trial, and at 
full speed the whole time, as compared with this on the 
19th of September the engines were under slow steam for 
some time, and also stopped for above an hour, when the 
condensation would be much greater, and as it was given 
in evidence there was no notice of water through the 
cylinders on the trial of the 19th September, we think 
that the reasonable conclusion to be drawn is that water 
was present in the steam pipes on the 19th September, and 
could not free iteelf through the cylinders owing to the 
weight of water in the vertical pipe, and hence water 
acting as a ram caused the accident.” 





Tue Late Mr. Joun Wanpe.it.—The death is an- 
nounced, in the sixtieth year of his age, of Mr. John 
Waddell, the well-known engineer and railroad con- 
tractor. The deceased gentlemen was a native of Lanark- 
shire, and has been engaged in railroad construction for 
practically the whole of his life. Amongst the many 
works carried out by him may be mentioned the con- 
struction of the Caledonian main line short route between 
Edinburgh and Glasgow, the formation of the Tay Bridge 
Railway connections, the Arbroath and Montrose Rail- 
way, the Glasgow and Coatbridge Railway, the James 
Watt Dock at Greenock, the Edinburgh Suburban 


q| Railway, the building of the bridge across the Wear be- 


tween Sunderland and Monkwearmouth for the North- 
Eastern Railway Company, the Tyne riverside rail- 
way between Newcastle and Tynemouth for the same 
company; the Whitby, Redcar, and Middlesbrough 
se with the connecting Scarborough and Whitby 
line. In addition to these, he constructed several of the 
Great Eastern lines in Norfolk, and erected the Putney 
=~ over the Thames, which was opened by the Prince 
of Wales. His most signal triumph in engineering, how- 
ever, was the tunnelling beneath the to allow 





erse: 
of railway communication being established between 
Liverpool and Birkenhead, 
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INDIAN RAILWAYS IN 1886. 

Tue Report on the Administration of Indian 
Railways for the year ending December 31, 1886, 
which was issued a few days ago, is a very instruct- 
tive, and, in some respects, a very satisfactory docu- 
ment. It shows that real and substantial progress 
is being made in the great work of opening up 
India to railway enterprise. The total length of 
railways opened at the end of that year was 13,390 
miles, of which 10254 miles were opened during 
1886. At the end of 1880 the total mileage opened 
was 9325 miles, so that in the interval the 4065 
miles, or an average of 677 miles per annum, were 
opened for traffic. The progress made in 1886 was, 
therefore, quite exceptional. At the end of that 
year there were 16,596 miles sanctioned, or 3206 
miles more than the mileage actually open. This is 
not, perhaps, a very remarkable result for a country 
of the vast extent of India, but if the same amount 
of enterprise be continued in the near future, we 
may soon see the Indian Empire supplied with a 
railway mileage equal to that of the United King- 
dom, which is now about 19,500 miles. 

The following statement shows the growth of 
the goods and passenger traffic on Indian railways 
as a whole since 1879 : 























| 
Number of | Increase on | \Increase on 
Passengers Preceding -* om Preceding 
Year. Carried, Year. | . Year. 
1=1000. 1=1000. 1=1000. 1=1000. 
1879 43,144 | | 
1880 49,066 5922 | 10,304 
1881 54,763 5697 |} 18,214 | 2820 
1882 58,875 4112 | 14,833 | 1619 
1883 65,098 6223 «=| «= «16,999 «=| ~S 266 
1884 73,815 8717 16,663 a4 
1885 80,864 7049 18,925 2262 
1886 88,436 7572 | 19,576 651 
* Decrease. 


It would appear from these figures that while 
the passenger traffic has made really remarkable 
progress, having, in point of fact, more than 
doubled within the eight years tabulated, the de- 
velopment of goods traffic has not been so con- 
siderable as might have been expected. An annual 
traffic of less than twenty millions of tons can 
hardly be regarded as equal to the occasion, when 
we consider that British railways carry over 260 
millions a year, or about seventeen times as much, 
for less than one-seventh of the population. 

The facts that are available relative to goods 
business raise the question whether the rates are 
not rather too high for the full development of the 
possible traffic. Mr. Rendel drew up a Table for 
the report presented for 1880-81, in which he 
showed that the average cost of carrying a ton of 
goods one mile varied from a maximum of 1.02d. 
on the South Indian(marrow gauge) line to a 
minimum of .24d. on the East Indian Railway. 
Strangely enough, however, the receipts per ton of 
goods carried were .988d. per mile on the former 
line, and .822d. on the latter. The average profit on 
the transaction appeared to be quite 100 per cent., 
and in the case of the East Indian line it amounted 
to .58d. per ton per mile, or upwards of 200 per 
cent. on the cost of working. On the-nine principal 
lines, embracing a total of 6580 miles, out of a total 
of 9325 miles, the average sum received for carry- 
ing a ton of goods one mile in 1880 was .98d., as 





compared with .406d., the cost of the service. 
Since 1880, the cost of conveyance has been re- 
duced, and so also has been the average ton-mile 
rate, but there is still a great disproportion between 
the two. The figures do not enable us to trace the 
exact ton-mile rates from year to year, inasmuch as 
in one or two years, the returns of some of the more 
out-of-the-way lines are omitted. But for most 
recent years we find them complete, and, taking 
such years only, the following results are obtained : 














| 
Tons Moved : 
Year. One Mile. Receipts. | Average Receipts 
. jper Ton per Mile. 
1=100,000. 1=1000. | 
£ d. 
1881 2309 11,288 1.17 
1882 2465 10,159 0.98 
1884 2761 10,565 | 0.91 
1885 3319 11,915 | 0.86 
1886 33838 12,385 } 0.88 


The broad, general result brought out by these 
returns is, of course, distinctly favourable, but 
while there has been a great increase in traffic, and 
a material increase in receipts, the diminution in 
the average ton-mile rate has scarcely been so much 
as the necessities of the case require. Indeed, it is 
manifest that, in 1886, the average ton-mile rate 
was higher than in the previous year, without any 
apparent reason. 

This view of the matter is all the more forced 
upon us when we compare the recent course of 
the railways of India with those of other countries, 
and especially of countries that have more or less 
in common with India. Take the United States as 
an example. In the case of American railways, 
there has been a remarkable reduction of rates 
during the last six or seven years, and this move- 
ment has been coincident with an enormous ex- 
pansion of traffic. Indeed, if we compare the 
average rates on American railways as a whole in 
1885, with the Indian rates for the same year—that 
being the year of the lowest Indian average—we 
find that there was a difference of .33d. per ton per 
mile against India. Now, this sum, small though 
it may appear, is as large as the average rate charged 
on many of the American lines within some recent 
years, and its importance to India may be measured 
by the fact that if the same rates had been paid on 
the railways of India that were charged on American 
lines in 1885, the amount that would thereby have 
been saved to Indian freighters would have been 
more than 44 millions sterling. 

In regard to passenger traflic, as in reference to 
goods, the Indian railways appear to enjoy the ad- 
vantages of very cheap and apparently efficient 
working. But they are also comparatively dear in 
their charges, not absolutely, but relatively to the 
cost of the service. Let the following examples 
from a recent return prepared by Mr. Rendel speak 
for themselves : 





) 





| Amount 
Lateral Received 
Railway. Paswenger).Pet Pas-| Profit. | Profit. 
aan Mile |senger per | 

| ‘| Mile, | 

| d. | d. | d.  |per cent 
East Indian.. ve --| 3296 | ~§.878 | -248 | 200 
G.I. Peninsula .. «| 251 -859 =| = .108 47 
Bombay, Baroda, andC.I., .186 851 =| =.165 89 
Eastern Bengal .. «| 372 «| «=.206 124 
South Indian de we 132 .309 | 177 134 





These figures show what is undoubtedly as cheap 
railway transport as any in the world. They also 
reflect the lowest range of passenger fares that we 
know of, the average receipts per mile being con- 
siderably under a halfpenny, whereas in the United 
Kingdom the railways think they do well when 
they carry third-class passengers at a penny per 
mile. It may be argued that the accommodation 
provided on Indian railways for the native travellers 
is of a very inferior order, and so, no doubt, it is ; 
but it must not be overlooked that the average rates 
quoted above |include first-class travel, as well as 
inferior classes. In a country so poor as India, no 
very considerable passenger traffic could be well de- 
veloped without this regard to the levy of very low 
fares. The fares charged in England would be 
practically prohibitory. 

The question that will naturally occur to English 
railway managers is, How can the Indian railways 
carry passengers at so very low a rate? There is 
probably no railway in Europe—there is certainly 
no line in England—that can carry passengers one 
mile for so low a rate as .125d., and it is probable 
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that on the majority of lines the service costs three 
or four times this amount. It is, however, the 
custom in India to run much fuller train loads than 
in this country. Mr. Rendel has shown that on 
one line the average number of passengers in a train 
at any one time was 318; on another, 273; on a 
third, 334 ; and on a fourth, 312. These will repre- 
sent three or four times the average passenger train 
loads carried on British railways. 

One of the most gratifying features of the work- 
ing of Indian railways, considered purely as a com- 
mercial enterprise, is the profits which they yield 
on the capital invested. This has varied as follows : 


| 
| Percentage of Net 


Gross Earnings per Mile 
| Profits on Capital Cost. i 


Year. per Week, 





1880 

1881 | 
1882 

1883 | 
1884 
1885 S| 
1886 | 


a aaa aad 
SENSZYS 
~N eo on 


| 
| 
| 


The percentage of net profits on the capital 
embarked was thus higher in 1886 than in any 
previous year, and excepting 1883, The increase 
in the rate of profit on some of the lines has been 
very remarkable. The Bombay, Baroda, and 
Central India line rose from 5.91 per cent. in 1882 
to 8.83 per cent. in 1886; the North-Western 
system from 2.94 per cent. to 4.17 per cent. ; the 
G.I.P. from 7.29 per cent. to 8.03 per cent. ; and 
the Nagpur from 2.15 per cent. to 4.71 per cent. 
On the guaranteed railways the amount of interest 
requiring to be paid exceeded the revenue by 
35,7021. in 1884, but in 1886 the revenue exceeded 
the interest by 675,5411. 

The following is a statement showing the mileage 
of railways open atthe end of each year since 1880, 
the capital outlay, and the average cost per mile 
open, omitting fractions : 


Total Capital Expended. 


1=1000. 


Expenditure 


Year. per Mile. 


| Miles Open. 





£ 
14,291 
13,682 
13,689 
13,610 
13,028 
12,793 
12,829 


128,569 

134,739 
137,841 
142,193 
150,185 
156,177 | 
166,044 | 


9.858 
10,069 
10,447 
11,527 
12,207 
12,864 


1881 
1882 
1883 
1884 
1885 
1886 


The lower cost of construction over these seven 
years is shown in these figures, which bring out the 
very gratifying fact that while the 8996 miles con- 
structed up to the end of 1880 cost an average of 
14,2911. per mile, the 3868 miles constructed 
since that date have only cost an average of 94331. 
per mile, being 4958/. per mile, or about 35 per 
cent. less. The railways of India now run very 
much on all fours with those of the United States 
as regards the amount of capital expended on them, 
or placed against their construction, although in 
America, of course, unlike India, much of the 
capital is ‘* watered.” 

Another remarkable feature of the railways of 
India is the differences that occur in the average 
cost of construction per mileopen. The maximum 
cost at the end of 1886 is 22,757]. per mile in the 
case of the East Indian line. The average for the 
imperial lines as a whole was 14,205/.; but for 
the State provincial lines it was 71391., and for the 
assisted companies it was only 55781. The cheapest 
line in the whole country appears to be the Nalhati, 
27 miles in length, which is returned as having 
cost 32,6091., or 11961. per mile. The next cheapest 
is the Wadhwan-Morvi, a native State line, which 
for a distance of 51 miles cost only 68,867/., or an 
average of 13501. per mile. Among the Imperial 
State lines the lowest cost is set against the Pabri 
Railway, which only involved a capital expenditure 
of 80,840/., or 35931. per mile for a length of 224 
miles. The remarkably low cost of 5578. per 
mile in the case of the seven assisted companies 
over 587 miles of line is a noticeable fact, and 
suggests the possibility of the practice of greater 
economy than was observed in the construction of 
the Imperial State and guaranteed lines. 

A very interesting table is attached to the report 
for 1886, showing the number of locomotives 
employed on each of the principal lines, the total 
engine mileage, and the average mileage per engine 
per day. It appears from this statement that the 





greatest daily mileage per locomotive is got on the 
Burmah line, with 65.62; the next highest on 
the Bombay, Baroda, and Central India, with 61.77 ; 
and the next on the Eastern Bengal, with 55.66 miles 
daily, The East Indian line, which has the rela- 
tively large number of 562 locomotives, returns 
an average of 55 miles per engine per day, and the 
G.I.P., with 560 locomotives, shows an average 
daily mileage of 52.2. Some lines, however, fall as 
low as 32 miles per day, and the Nagpur line has 
no better record than 28.4 for the last half of the 
year 1886. The total number of engines employed 
on all the railways of India at the end of 1886 was 
3234, as compared with 2974 at the end of the 
previous year. Of passenger vehicles, the number 
rose from 6870 to 7334, while of goods wagons, &c., 
the number increased from 52,217 to 55,836. The 
number of train-miles run per mile of line open was 
3624 in 1886 and 3740 in 1885. 

One of the great problems of Indian railway ad- 
ministration is that of fuel supply. The railways 
use wood, coke, and coal, and ‘the use of petroleum 
isnow being begun. Of 700,000 tons of coal consumed 
in 1886 over 240,000 tons were English coal, the 
cost of which varied from 12s. to 15s. per ton. At 
the Umaria collieries, which supply the G.I.P. 
and the Indian Midland Railways, the cost of the 
coal at the pit’s mouth is stated to be about 10s. 
for large and 6s, for small coals per ton. This, it 
need hardly be added, is much higher than the 
average cost of English coal in like circumstances. 
On the North-Western system, however, trials 
have been made of a petroleum fuel with results 
that are said to be highly satisfactory. The cost of 
the petroleum fuel per 100 miles worked is stated 
to have been 36.8 rupees, as compared with 51 to 
57 for coal and 16 to 30 for wood. The average 
evaporative power of petroleum fuel is, however, 
said to be 9.82 lb. of water, as compared with only 
6.91 lb. for coal and 7.71 1b. for patent fuel per 
pound consumed. The average consumption of 
the petroleum fuel was 28]b. per train-mile, and 
the cost of adapting locomotive engines for the 
burning of petroleum is said to vary from 500 to 868 
rupees (50/. to 861.) 

The expenditure on State railway stores pur- 
chased in England, through the agency of the India 
Office, during each of the years 1885 and 1886 was 
as under : 








Iron bridge work 

Engineers’ plant as 
Workshop machinery.. | 
Permanent way am os 
Locomotive and rolling stock | 
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Total -+| 1,895,778 








The concurrence of a considerably reduced ex- 
penditure on plant, &c., with a large increase of 
mileage, would appear to indicate that the Indian 
Government had laid in a stock of materials during 
the previous year, no doubt in anticipation of a 
possible rise of prices. 





BELT CASINGS IN MILLS. 

THE problem of the distribution of power in mills 
and factories contains one phase which has never 
received due consideration either in the text-books 
or even in the technical periodicals, and that is the 
relative safety against fire afforded by various me- 
thods of distribution of power. The most extensive 
statistics of the fire losses of industrial property in 
America does not contain a single instance in which 
a fire occurring in the belt casing—or ‘‘ porch” as 
it is called in the United States—of a textile mill 
during its operation, has been extinguished without 
burning the whole mill, with the exception of 
the cases cited below. From the necessities of the 
case, the interiors of such casings are very dry, the 
drip from the journals furnishes a great deal of oil, 
and the, strong current from the belting in motion 
fans any slight fire, which is taken up by the draught 
of the high tower and distributed at once to each 
floor. 

Since the introduction of automatic sprinklers for 
the protection of such places, however, no mill fire 
has ever extended up a belt porch so protected ; and 
although there are seven instances of such fires in 
the fire record referred to, in only one of them was 
the loss sufficient to make any claim upon the under- 
writers, and in that specific instance there was 





a water damage which caused the proprietors of 
the mill to make a claim of indemnity to the 
amount of 124 dols. That is to say, prior to 
the introduction of automatic sprinklers, the cir- 
cumstances of such fires were beyond the power of 
any form of fire apparatus extant to cope with 
them. 

In earlier days, the method of distribution of 
power by a vertical shaft with bevel gears at each 
floor, formed a relatively safe arrangement, but its 
mechanical features were so bad that it has been 
justly almost entirely abandoned. Yet on account 
of the danger from belt porches, some mills around 
Philadelphia, U.S., have returned to the system 
of vertical shafts, substituting quarter-turn belts in 
place of the bevel gears formerly used. 

The main belting in many establishments runs 
through from floor to floor either in the centre or 
near to the end of a mill without suitable protection, 
in many respects an element of danger to the safety 
of the mill against fire ; and belt porches con- 
structed at the end of a mill with openings at each 
floor, in many cases contain such grave defects that 
they hardly constitute an improvement. A mill in 
Fall River, now occupying the place of a mill de- 
stroyed by such a fire, was rebuilt with a view of 
adopting every precaution of safety against a repeti- 
tion of the conditions which permitted the destruc- 
tion of the former mill ; and as a result of an 
extensive investigation among the textile mills in 
the manufacturing districts of the north-eastern 
portion of the United States, they adopted the 
method of building a masonry tower on the inside 
wall of the mill, as near the centre of distribution 
of power as could be estimated by the engineer con- 
structing the work, and so, approximately, at the 
middle of the mill. A wing adjoining the mill, 
opposite this tower, contained the engine-room, 
and at its extreme end was the boiler-room. An 
archway in the mill wall at the base of the tower 
permitted the belts from the engine-room to enter 
the tower, and the power was transmitted from 
story to story by belts connecting the various 
pulleys on the shafting within the tower. This 
shafting extended out into the mill through iron 
pipes which had been laid in the wall during the 
process of construction, Persons can ascend the 
tower from story to story by an inside stairway, 
but there is no connection between the inside of the 
tower and the mill, except in one instance in the 
lower part of the mill by means of a fireproof door. 
The spaces around the shafting, as it passes through 
the wall, are too small to constitute any liability of 
serious exposure in transmission of fire. The top 
of this tower is covered by a large skylight under 
which is a fine wire netting. Should the contents 
of the tower become ignited the effect of the flame 
would be to break the glass at the top, and cause 
the draught to go through the engine-room and enter 
from the mill at any interstices around the shafting 
and into the tower, and in that way not injure the 
mill property. The hazard of fire in such towers, 
where the shafting communicates a large amount of 
power and at high velocities, is principally that due 
to hot bearings, which are in all cases very im- 
portant features in the fire risk of mills. 

The transmission of power in American mills is 
effected almost universally by means of belting. 
Only two mills in the United States are recalled as 
using rope driving, and these mills are both of most 
recent construction. Several Canadian mills, how- 
ever, are driven by means of gangs of ropes. One 
reason of the continued use of belting in America 
has undoubtedly been the abundant supply of 
leather, and the successful methods early employed 
for the manufacture of belting which was uniform 
both in thickness and in elasticity. 





THE STRENGTH OF BLEACHING KIERS. 

In dealing some time ago with a fatal explosion 
which occurred from the bursting of a kier at Stain- 
land on the 10th of November, 1886, we called 
special attention to the weakness of the dished 
ends of kiers and similar vessels, and to their 
inadequacy to withstand the pressures at which 
they are often worked.* From a report, however, 
which has just been issued by the Board of Trade 
with regard to the failure of a bleaching kier at the 
works of Messrs. S. Knowles and Co., Tottington, 
near Bury, on the 8th of August last, it would 
appear that the lessons we then pointed out still 
require to be enforced, and that much ignorance 





* See ENGINEERING, vol. xlii., page 601, 
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prevails amongst engineers with regard to the 
principles which govern the strength of such struc- 
tures. 

The kier in question, which was a plain cylin- 
drical vessel with cambered ends, measured 10 ft. 
6 in. in height over all by about 8 ft. in dia- 
meter. The cylindrical body was composed of 
four belts of plating, each belt being in four plates. 
The joints both circumferentially and longitudinally 
were made with single-rivetted cover straps placed 
on the outside. The construction of the top and 
bottom was practically alike, each being composed 
of a number of plates arranged radially around a 
central one. The top, however, which was jy in. 
thick, was dished about 8$ in., while the bottom 
was only dished about 5 in., although it was made of 
thinner plates, the thickness varying from ;°; in, to 
Zin. The kier appears to have undergone several 
transformations during the course of its history. 
When it first came into Messrs. Knowles’ possession 
in 1874 it was fitted with a cast-iron top secured with 
bolts to a cast-iron flange rivetted to theshell. The 
top, however, was found to give trouble from fre- 
quent leakage, and about twelve months afterwards 
was replaced by a wrought-iron dished top. The 
bottom originally was of wrought iron and flat, 
without any stays to support it. As a consequence it 
bulged and gave considerable trouble from leakage. 
To remedy this a couple of angle-iron ribs were 
applied in 1877, and subsequently in 1877 six gusset 
stays were fitted. In spite of these attempts to 
stiffen the flat bottom, fractures and leakage con- 
tinued to develop, and finally it was decided to 
remove the bottom altogether and replace it with a 
new one of dished form similar to the top. 

These repairs had just been executed and the kier 
was being set to work for the first time after their 
completion when the bottom was blown clean out, 
the rent running round the circumference just at the 
root of this flange uniting it to the cylindrical shell. 
The kier was shot through the roof of the kier- 
house to a height of about 80 ft., and then crashed 
through the roof of a three-storied building forming 
another portion of the premises. Fortunately 
nearly all the hands had left work at the time of 
the explosion, and thus no one was injured. It 
appears that the steam generating boilers which 
supplied steam to the kier were worked at 50 lb. 
on the inch, but the highest pressure observed to 
be indicated by the gauge on the kier shortly before 
the explosion was 28 lb., but as the gauge was 
broken by the explosion, its accuracy could not be 
tested. The report, however, points out that ‘‘if 
the bottom of the kier be regarded as part of a 
sphere, and the radial plates credited with a tensile 
strength crosswise of the grain of 40,000 lb., the 
calculated bursting pressure of such a sphere, ne- 
glecting the cross breaking strain, would only be 
about 77 lb. on the inch.” As a matter of facta 
very serious cross-breaking stress would be set up 
in the roof of the flange in consequence of the 
tendency of the dished end to assume a hemis- 
pherical shape under steam pressure. But it is 
easy to see that the sharper the bend of the flange 
the greater the cross-breaking stress becomes, its 
tendency being to open the flange at the root 
and form a circumferential groove at that part on 
the inside of the kier. That the line of rupture 
ran through the solid metal at the root of the flange 
rather than through the rivet holes shows that the 
stress at the bend must have been at least 40 per 
cent. higher than in the rivetted seam, while 
it is very probable that the difference was even 
greater than this. The plates forming the bottom 


of the kier were branded S. & H. & best best, 


and the report states that the appearance of the 
fractures did not indicate that they were of 
high-class quality, while in places they were lami- 
nated. 

Coupling this with the preceding facts, there is 
very little mystery about the occurrence, and it is not 
at all surprising that the new dished end should be 
blown out in the manner it was the first time it was 
set to work. The amount of dishing was exceedingly 
slight, and its strength could hardly be considered 
to be much greater than that of a flat plate. Having 
regard to the diameter of the end plate, viz., 8 ft., 
and its mode of construction, a thickness 3’, in. 
to # in. was utterly inadequate. From our ex- 
perience we find that kiers seldom have that amount 
of care and attention bestowed upon their design 
and construction which it is desirable they should 
receive. For the benefit of those who have to do with 
their working, we may repeat what we have said on 





previous occasions, viz., that such vessels are for all 
practical purposes steam boilers and their use should 
be fenced about with the same precautions. It too 
often happens, however, that the design, as in the 
present case, is exceedingly weak, the workman- 
ship not first-rate, and the equipment of a very 
meagre description. The cases in which a kier is well 
designed, constructed with first-class workmanship, 
and furnished with a suitable list of fittings, is the 
rare exception rather than the rule. 








THE TYPEWRITER. 

Or all the labour-saving machines of recent 
times, it may be asserted that the typewriter is the 
chief one which has entered upon the field of saving 
the manual labour of penmanship. Like several 
other valuable and ingenious devices, its origin was 
English, and later development has been American. 
It is estimated that there are at this time about 
50,000 typewriters of various forms in actual use 
in America. The speed of transcription on the 
typewriter exceeds that of penmanship, being about 
forty words a minute for an average operator, and 
reaching as high as eighty-five words in the case of 
those particularly expert in its operation. 

Persons intimately connected with the exploita- 
tion of one of the leading forms of typewriters, 
state that the first inspiration was given to the in- 
ventor by an article in the Scientific American, 
copied from ENGINEERING, descriptive of a machine 
called the Pterotype. The first efforts of American 
inventors were for producing a machine for the 
purpose of numbering the pages of blank books 
used for commercial accounts, and at the suggestion 
of a bystander who asked why they could not print 
with such a machine, their plans were modified ac- 
cordingly, and in course of time receiving the 
benefit of other minds, the first crude machines 
were finally developed into the compact ingenious 
typewriter as shown to-day. 

The records of the Patent Office show that Henry 
Mill obtained a patent for a writing machine on 
January 7, 1714, and the next effort in that direc- 
tion as shown by the patent record, was that of 
the printing telegraph of Alexander Bain, in 1841. 
Shortly after that, in 1841, Pierre Foucalt, inmate 
of a Paris institution for the blind, invented a 
machine for the purpose of printing raised letters 
for the blind, which was exhibited in London at 
the World’s Fair in 1851, but none of these machines 
were typewriters in the sense of serving the pur- 
poses which are now required of these instruments. 
A great number of motions are essential in every 
typewriter. The paper must be held firmly in the 
desired position, and moved vertically and also 
laterally both at will and automatically, correspond- 
ing to the progress of the printing. The keys are 
of two classes: in one being direct in which the 
seventy characters required for the typewriter are 
all operated by separate and distinct keys ; the 
other class have combination keyboards in which 
the most numerous class of characters, as the small 
letters, are made by a simple motion, and other 
characters, as the capitals or figures, are made by 
compound motion ; that is, touching two keys in- 
stead of one. Although this second plan results in 
producing a more compact-appearing instrument, 
yet the speed of operation and the liability to error 
are generally considered greater, because two mental 
actions instead of one are required in the manipu- 
lation of the instrument, simple though this mental 
action may be. 

As is well known, the impression upon the paper 
is usually made by a blow of the type against a ribbon 
impregnated with analine dye, and carried a short 
distance in front of the paper. These types are 
generally at the end of a hammer, comparable to 
the action of a pianoforte ; but in one type of the 
machine the blow is not struck directly by the 
hand, but the pressure upon the keyboard with- 
draws aspring hammer which impels a uniform blow 
uuder all circumstances and independent of the 
forces with which the key is struck. 

One of the simpler forms of typewriters is adver- 
tised as consisting of only three hundred and fifty 
parts. An inventor recently claimed that he had a 
typewriter in process of construction which would 
contain only twenty-five parts, and this very natu- 
rally provoked the rather sceptical inquiry as to 
what letter of the alphabet was omitted. But this 
machine, like some others, contained the alphabet 
upon one circular piece of metal. The leading 
typewriters which have abundant mechanical func- 





tions for exact, satisfactory, and rapid work, cost 





from 85 dols. to 100 dols., but there are numerous 
typewriters of very simple construction capable of 
satisfactory work for domestic use, costing from 
5 dols. to 10 dols. 

One of the early difficulties in the manufacture 
of the machine was the production of steel type of 
sufficient hardness to stand the continual impact 
upon the face, and they are now made similar to 
reproduced steel plates, by pressure upon an 
annealed type blank, which is afterwards tempered. 
There are other styles of typewriters in process of 
development, which contemplate using rather the 
mental force than the physical strength of the 
operator, by supplying from electricity, a weight or 
heavy spring, the energy required to operate the 
machine, while the blow upon the key merely sets 
that in operation without the expenditure of a 
greater amount of strength. One effect of the in- 
troduction of typewriters and the attendant use of 
stenography has been to develop the practice of 
stenography in the United States, which was a rare 
acquisition even among reporters for the press, and 
this in connection with the use of typewriters 
has furnished a means of liberal income to many 
young women of education and intelligence, who 
are able to earn salaries from 50 dols. per month 
and upwards in this occupation. 





NOTES. 
Exxctric ConpucTION By AIR. 

M. J. BoramMann has succeeded in transmitting 
the intermittent current from an induction coil 
through a considerable air space by means of flames 
as electrodes. The circuit was made through the 
earth, the induction coil, the Jame electrodes, and 
a telephone or galvanometer detector. With an air 
space of 6 metres between the flames the telephone 
sounded ; and 11 metres could be intervened when 
the telephone was connected toa large metal shield. 
These experiments remind us of Mr. Edison’s rail- 
way telegraph, and of some private experiments of 
Professor Hughes shown to friends several years 
ago. 

A Sranparp CELL. 

A modification of the well-known Clarke standard 
cell has been introduced by M. Guoy, a French 
electrician. The change consists in substituting the 
peroxide of mercury (Hg QO) for the protosulphate 
of mercury in the Clarke cell. Mercury occupies 
the bottom of the cell, with Hg O, then sulphate of 
zinc, and zinc over it. The electromotive force is 
1.39 volts, and the temperature correction is only 
.0001 per degree Centigrade. The electromotive 
force requires a few days to reach its normal value 
at which it remains within .001. The cell resembles 
that of Mr. Latimer Clark in being affected by 
agitation, and working on open circuit. 


CoNCEALING THE PRESENCE OF TorPEDO Boars. 


The difficulty of concealing torpedo boats during 
a night attack is much increased by the volume of 
smoke and even flame emitted from their chimneys 
when working at full power. Recognising this, a 
series of experiments have lately been made at the 
Rochefort Arsenal, with an apparatus invented by 
M. Oriolle, of Nantes, by which the escape of 
flames or sparks is completely suppressed. At the 
same time the temperature of the smoke is reduced 
to about 80 deg. or 100 deg. Fahr., and it therefore 
does not rise, but spreads over the surface of the 
water, enveloping the boat in a mantle of mist, 
which renders it very difficult to discover its where- 
abouts, even with the assistance of search lights. The 
apparatus with which these results are attained is 
said to weigh but little, and not to interfere with 
the working of the machinery. 


Maanesta AS a Non-Conpuctor ror STEAM 
Pires. 

A new material is being extensively used in 
America for protection of steam pipes, and consists 
merely of a mixture of carbonate of magnesia mixed 
with 7 to 8 percent. of asbestos to bind it together, 
for a purpose similar to the hair in plastering. 
This material is moulded by pressure to the forms 
running half way around the pipe, anda pair of such 
moulds are covered with cloth which is continuous 
upon one side, serving as a hinge ; in this manner it 
is placed round the steam pipe and secured by hoops. 
For special places, such as elbows, valves, and 
other irregular forms of pipe fittings, it is moulded 
in appropriate shapes. It can thus be placed 


upon the pipes and removed at any time without 
It is entirely inorganic, 


damage or deterioration. 
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being neither changeable nor combustible, except 
the slight calcining of the magnesia by the 
carbonic dioxide in the air to which it may be ex- 
posed, but which does not affect its non-conducting 
property. The value of a non-conductor is due to 
the confined interstices within the material; and 
measurement has resulted in determining the fact 
that 6 to8 percent. is solid matter, the rest being 
the small air spaces existing throughout the mass. 


Tue Linerr Evecrric TRAMWAY. 


A short length of electric tramway on the Lineff 
system is to be seen in operation in the eo of 
the West Metropolitan Tramway Company, High- 
road, Chiswick. The current is led to the car 
through a conductor laid in a tube or trench in the 
centre of the track. The copper strand or rod which 
carries the current is contained within an iron pipe 
carried in brackets bolted to the side of the trough. 
This tube is covered with insulating compound, and 
between it and each of the brackets there is inter- 
posed a layer of non-conducting material. About 
every 4 ft. there occurs in the pipe a T-piece point- 
ing upwards, and into each of these fittings there 
is screwed a plug which binds tightly against the 


copper conductor at the bottom, and at the top | 


(For Description, see opposite Page.) 


carries a trough-like head. This head serves to 
convey the current toa flexible contact piece carried 
by two gripper arms which are fastened to the car 
and pass through a slot formed in the top of the 
trench. Between the arms there is loosely stretched 
a wire rope on which are threaded a number of gun- 
metal ferrules to give it weight. This rope lies in 
the trough-like heads of the plugs mentioned above, 
making contact with four or five of them at a time. 
The current then flows up the gripper arms to the 
motor on the car. In the example shown, there 
is a current of 10 ampéres and 220 volts, and 
this drives an Immisch motor at 1000 revolutions 


per minute, the motion being conveyed to the} 


wheels‘ by two Reynolds chains. The car is 
provided with an electric brake worked by a pair of 
solenoids and a horseshoe core. It has also a 
buffer board at each end. If this board strikes an 
object on the track it is forced inwards, and in 
moving it operates a switch, which (1) cuts off the 
current from the motor and directs it into the brake 
magnet; (2) reverses the brushes on the motor ; 


' and (3) switches the current back into the motor. 


Thus the car is automatically reversed. It will be 
seen that the general arrangement of the electric 
tramway is similar to that in use in Blackpool, and 








that the novelty lies in the method of carrying the 
conductor, and making contact between it and the 
car. 

Tue Honotvutv Marine Ratiway. 

The Sandwich Islands, of which Honolulu in the 
island of Oahu is the capital, have lately been more 
before the public than at any time since their 
original discoverer, Captain Cook, was so barba- 
rously murdered there. The notoriety now enjoyed 
by them (owing to rebellion amongst the foreign 
residents, resulting very nearly in the dethronement 
and death of the king, at the very time that the 
Queen Kapiolam was paying a visit to our own 
shores) offers a fair occasion to bring these islands 
before the British public. Later on we propose 
dealing fully with the position, manufactories, and 
trades of these islands. When it is remembered 
that Honolulu is the only port within a radius of 
2500 miles at which coal can be obtained, or repairs 
made good, it will readily be seen how important the 
slip for hauling up ships constructed some years 
since becomes. It was built in 1881, the first ship 
being hauled up in 1882. The cradle is capable of 
taking a vessel of 1500 tons displacement, and 180 ft. 
in length. The hauling-up engine was constructed 
by Messrs. Forester, and Co., of Vauxhall Foundry, 
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Liverpool, and according to the account of the 
lessees, Messrs. Sanderson and Lyle—who hired it 
from the Government (by whom it was built at an 
original cost of 20,0001.) for the annual sum of-900/. 
—have never given the least trouble since their in- 
stallation. The engines have two cylinders with 
treble gearing for controlling the power, one coup- 
ling giving 47 to 1, the second 191 to 1, and the 
third 457 to 1. Up to the present time it has never 
been found necessary to fall back up the third 
coupling, the second being found quite enough for 
the heaviest ship yet hauled up (1000 tons). Bilge 
blocks are used for keeping the ship upright, and 
the charges are 50 cents per ton for steamers and 
40 cents for sailing vessels (builders’ measurement). 
The hauling-up chains are 2} in. with specially long 
links made by Henry Wood and Co., of Liverpool. 
The average number of ships hauled up is about 
seventy-five per annum. 


Brick AND Stone Brivces or Larce Span. 

According to Professor E. Dietrich, of Berlin, 
there are only fifty-seven bridges of brick or stone 
existing having a span greater than 131 ft. Forty 
of these have spans lying between 131 ft. and 
164 ft., ten have spans of from 164 ft. and 200 ft., 
three of from 200 ft. to 230 ft., and one only, the 
Cabin John Bridge, near Washington, exceeds this 
limit, and has a span of 237 ft. Thirty of these are 
road and twenty-two are railway bridges; one 
carries a canal, another a conduit, and three are not 
classified. Fourteen of them date from before the 
commencement of the present century, twenty-two 
were built between the years 1800 and 1860, five 
between 1860 and 1870, six between 1870 and 1880, 
and since then ten have been erected. In twenty- 
two of the bridges the rise lies between half and 
one-third of the span, in eighteen between one- 
third and one-fourth the span, in ten between one- 
fourth and one-fifth the span, and in six between 
one-fifth and one-eighth thespan. One bridge only, 
a road bridge in Turin, has a flatter arch than 
given by the smallest of the above ratios, and in 


this case the rise is 7 the span. The radius at 


the crown lies in fifteen cases between 66 ft. and 
98 ft., in eight between 98 ft. and 131 ft., in eleven 
between 131 ft. and 164 ft., and in three cases 
between 164 ft. and 187 ft. 84 in., the latter 
being the radius at the crown of the Devil’s Bridge 
at Bevizzo, Italy. The ratio of the arch at the 
crown to its radius at the same point is in thirty 
bridges between one-tenth and one-twentieth, in 
ten between one-twentieth and one-thirtieth, and 
in eight between one-thirtieth and one-thirty-fifth. 
In all the railway bridges this ratio lies between 
one-twentieth and one-thirtieth, the smaller frac- 
tions being solely confined to road bridges. Twenty- 
seven of the bridges are situated in France, thirteen 
in Italy, ten in England, two in Austria, two in 
Spain, and one each in Germany, Switzerland, and 
the United States. 


Tae PanaMa CANAL. 

The French Government has refused to submit to 
the Chambers the Bill by which it is proposed to 
empower the Panama Canal Company to issue a 
lottery loan. In consequence of this refusal M. de 
Lesseps has written to the shareholders saying that 
‘* having foreseen the possibility of this result I am 
ready toappeal direct to the public with a form of 
obligation giving every guarantee to the sub- 
scribers.” He does not say what form the guaran- 
tee will take. However, this way of raising 
the funds is not to be tried just yet, and in the 
mean time the shareholders of the company are 
urged to carry on an agitation and bring all possible 
pressure to bear both on the Government and on 
the deputies of their districts to get the decision 
reversed. Failing this the Bill will probably be 
introduced by a private member ; if so, it is diffi- 
cult to see how the Government can remain neutral, 
and if it should oppose the Bill it will probably be 
rejected, and then all that will stand between the 
company and bankruptcy will be the genius of M. de 
Lesseps. A sketch of the amended design for the 
central part of the canal is given in La Nature 
for January 21. By the alterations the amount 
of excavation still remaining is reduced from 105 
millions of cubic metres to 40 millions. Starting 
from the Atlantic the first 22 kilometres will be at 
the sea level ; the first lock will then occur and will 
have a lift of 8 metres. The second lock will be 
constructed at the thirty-seventh kilometre, and 
will also have a lift of 8 metres. The third and 
fourth locks, each of 11 metres, will occur at the 








forty-second and forty-sixth kilometres. The sum- 
mit reach will thus be raised 38 metres (124 ft. 
3in.), and it is possible that a further lock of 11 
metres may be used to raise it 49 metres (160 ft. 
8in.) On the Pacific slope it is intended that the 
canal shall descend by three locks of 11 metres, 
situated two at the fifty-seventh kilometre and one 
at the sixty-first, and by a lock of 8 metres fall at 
the fifty-ninth kilometre. The total fall will thus 
be three metres greater than the ascent, to allow of 
the increased fluctuation of the tides on the western 
side of the isthmus. The locks will have a length 
of 180 metres, and the width at the gates will be 
18 metres. The quantity of water expended in 
carrying a vessel over the summit will be 80,000 
cubic metres, part of which will be derived from 
the Rivers Chagres, Obispo, and Rio Grande, and 
partly by pumping. 
ELECTROLYTICALLY-FoRMED CopPER PIpEs. 

The recent accident to the steam pipe of the s.s. 
Elbe lends a special interest to the electrolytic 
process for the manufacture of copper now being 
practised by Mr. W. Elmore at Cockermouth. 
According to this method, such an article as a 
steam pipe can be produced without weld or joint, 
and having a tensile strength from 50 to 100 per 
cent. in excess of first-class brazed pipes. Further, 
this result can be attained with the use of a 
very inferior — of copper, and at a cost 
which will enable the electrolytically made article 
to compete in the market with the customary 
varieties. Of course there is nothing new in de- 
positing copper in a tubular form, but hitherto such 
metal has been too brittle to render it reliable for 
use in circumstances under which it is exposed to 
great stress. For copying engraved plates, and for 
the rollers of calico-printing machines, deposited 
copper has been used with great success, and when 
it has been thrown down very slowly it has been 
possible to produce very satisfactory qualities of 
metal for these purposes. The novelty introduced 
by Mr. Elmore, however, lies in breaking down 
the crystals almost immediately they are formed, 
and pressing them out into a fibrous form in which 
they are interlaced and matted together. To this end 
the iron core or mandrel on which the metal is de- 
posited is kept constantly rotating in the bath, and 
an agate burnisher is slowly moved backwards and 
forwards lengthwise of the cylinder, as if to cuta 
screw thread upon it. The speeds are so arranged 
that a layer of copper seven-thousandths of a inch 
thick is deposited between each reciprocation of the 
burnisher. When the required thickness has been 
attained the mandrel is lifted out of the bath and 
placed in a vessel supplied with superheated steam. 
In a few moments the expansion of the copper de- 
taches it from the iron, and the shell can be stripped 
off. Pieces cut from such tubes have been sub- 
mitted to breaking tests by Messrs. Kirkaldy and 
Co., Professor Kennedy, and Professor Unwin, and 
have broken at strains varying from 27 tons to 
41 tons per square inch, with an extension varying 
from 5 per cent. to 74 per cent. in a length of 10 in. 
The metal can be worked under the hammer most 
easily, and can be drawn, bent, or compressed with- 
out annealing and without any tendency to crack. 
Specimens polished and submitted to the micro- 
scope show that the electrolytic metal has a perfectly 
compact and homogeneous structure, while drawn 
copper is a honeycombed mass of crystals, only con- 
nected together at points. The success which has 
attended the experimental stage of Mr. Elmore’s 
process encourages the belief that absolute security 
from burst copper steam pipes can be secured in 
the future, and that we are on the eve of being sup- 
plied with a greatly improved quality of copper for 
all purposes. 








THE FORTH BRIDGE. 

WE publish on the opposite page an engraving show- 
ing the progress of the work on the Fife Pier of the 
Forth Bridge. This engraving having been taken from a 
photograph made some months since does not of course 
represent the present state of advancement, but it has 
a special interest as an illustration of the modein which 
the stupendous work of building out the cantilevers 
was commenced. Up to the present time about one- 
half the weight of material has been erected, and the 
building out of the cantilevers is progressing rapidly. 
The average weight of steel erected during the last 
three months has been about 1300 tons per month. 








A Lone O11 Pirz.—A new oil pipe line is in contem- 
plation between Chicago and New York. The length 
will be about 1000 miles, and the cost 1,000,000/. 





THE DUDLEY BOILER EXPLOSION. 
To tHe Epitor or ENGINEERING. 

Sir,—The first formal investigation under the Boiler 
Explosions Act has recently taken place, viz., on the 
18th and 19th inst., im connection with the explosion at 
the Brockmoor Iron Works, near Dudley. 

When the inquest on this disaster was held, the theory 
that the explosion arose from a hidden fracture, was 
started, I believe, by the parties who were responsible for 
due attention to the valves attached to the boiler ; and an 
assertion was made to the effect that the stop valve must 
have been closed after it had been opened by the man 
responsible for doing this. The facts are that this stop 
valve was practically closed at the time of explosion. The 
safety valve was of rough construction, and the facings in 
very bad condition, being in such a state that there would 
be probability of the valve having to be overloaded to 
prevent the steam escaping in large quantity, whilst a 
valve in such condition might easily stick fast and become 
inoperative, 

I am convinced that although the boiler was consider- 
ably worn, and the margin of strength much reduced 
and although the fracture at the seam which first failed 
may have existed previously as alleged, the actual cause 
of the explosion was over-pressure, due to the stop valve 
being closed, and the safety valve not discharging the 
steam as rapidly as it was formed; this accumulation 
would occur until the boiler failed at the weakest joint. 
Such explosions have occurred previously, as witness the 
disaster on board H.M.S. Thunderer, which arose through 
the safety valves being fitted too tightly and through the 
stop valve being closed. A similar explosion, of one in a 
set of eight Lancashire boilers, occurred several years ago 
at a paper mill in Lancashire, where the old safety valve 
had been removed and substituted by a new one. Jn this 
case the explosion occurred like that at Brockmoor, when the 
boiler was being restarted after stoppage. After the explo- 
sion, the stop valve was found, by the experts who investi- 
gated the matter, to be wide open ; but suspicion being 
aroused respecting this valve, the men in charge of 
the boilers were specially and separately examined re- 
specting it; but all asserted that it had not been touched 

ter the explosion. The new safety valve was found 
tight in its seating, but as the stop valve was alleged 
to be open a verdict was returned at the inquest which 
was held, ascribing the explosion to deficiency of water. 
Subsequently, the above suspicion was confirmed, it being 
ascertained that the stop valve was actually closed when 
the disaster occurred. 

Whatever opinion may be formed respecting the suit- 
ability or otherwise of ‘* Rastrick” boilers for iron works, 
there is no doubt they are a favourite boiler with many 
parties having control of works of this kind, and new 
ones continue to be made accordingly. It can also be 
shown by statistics that where they are carefully attended 
and exposed to fair and reasonable treatment, explosion 
from any cause is rare. Unfortunately, the working and 
management of these boilers is in some cases the very 
opposite of what is generally considered necessary to safety. 
They are without doubt more liable to dangerous frac- 
tures and other defects, and are certainly much less safe 
than well-constructed boilers in which the heat first acts 
in an internal tube or chamber. Occasional removal of 
brickwork is certainly most important, where this is of 
great breadth or if it hides rivetted seams ; but the brick- 
work of all classes of boilers can be so arranged that its re- 
moval will be very seldom necessary, and even where, as 
with the Rastrick boilers, the brick shields have to be re- 
moved, this can be done with suitable setting without 
disturbing the permanent supports, &c., of the boiler. 

The adoption of safety valves of the ‘‘ Cowburn’”’* dead- 
weight type, which is the most reliable form of safety 
valve ever made, would much reduce the facility of over- 
loading. I believe that no valve of this construction in 
constant use on a boiler has ever been found actually in- 
operative. Hence the great value of this type of fitting 
as a safeguard against over-pressure. 

I do not intend to enter into any discussion of the 
matter, my only object in writing being to direct atten- 
tion to what I believe is the actual cause of the disaster 
referred to, and prevent the public and others being mis- 
led or advised to do certain things which a mistaken 
conclusion in reference to this event may lead those who 
have to report upon it to recommend, as the evidence 
above indicated caused the jury to do at the inquest, 


Yours, &c., 
January 24, 1888. EXPERIENCE. 





THE FRICTION OF HOT AIR IN PIPES. 
To THE Epiton o¥ ENGINEERING. 

Srr,—I have carefully been through ,the letter by 
“FF, R. S.” under the above heading; and consider- 
ing that I have had upwarda of fifteen years’ prac- 
tical experience on this particular subject, I have no 
hesitation in stating that the failure is due to two, and 
possibly three, causes, 

First, I notice by the sketch given that the super- 
heater is fixed above the level of the fan. Now that is, 
in my opinion, a grave error, inasmuch that it requires 

ter power to draw hot air down than it does to raise it, 
thus tending to reduce the blast on account of what I may 
describe as back pressure. 

Secondly, the principle of drawing air from around a 
number of tubes is (again in my opinion) decidedly faulty. 
My experience has proved that to interfere with the 
direct flow of the current in the slightest degree is 
at all times fatal, and I therefore contend that the 
air should be drawn through perfectly straight tubes 
surrounded by steam (or any other heating process), As 


* The paterit of this valve lapsed long ago, and the in- 
ventor is dead. 
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a proof, I have only recently designed and completed the 
erection of a system where one of Messrs. Lloyd’s 48-in. 
exhaust and blowing fans is giving a good blast through 
nearly 500 ft. of 18 in. by 9 in. pipe, and having outlets 
into nineteen rooms sufficiently powerful to maintain an 
average temperature of 60 deg. to 65 deg. Fahr. in rooms 
about 40 ft. by 40 ft., the blast being felt as far as 20 ft. 
from the outlet. In this case the air is drawn through a 
heater 15 ft. long by 1 ft. 10 in. in diameter, containing 
sixty l-in. tubes through its entire length; these tubes 
are inclosed in a cylinder through which the exhaust 
steam of an engine sew the air being drawn direct 
through the tubes, with the result that after the air has 
travelled through 450 ft. of pipe and passed a number of 
outlets, the temperature as it leaves the last delivery 
equals 130 deg. 

Thirdly, there is the possibility of misconstruction so 
far as regards the delivery pipes ; 7.¢., should there be the 
slightest check to impede the flow of the current, the blast 


is sure to be affected, as it has to be borne in mind that 
heated air being an expanded body, it is much more sus- 
ceptible to the slightest compression and ultimate loss than 
I remain yours, &c., 

HEATER. 
133, Great College-street, N.W., Jan. 19, 1888, 


cold air would be. 


To THE EpiTor OF ENGINEERING. 

Srr,—The questions propounded by ‘‘F. R. 8.” in your 
issne of January 6th do not appear to have awakened 
much interest or produced much information up to the 
present. This is unsatisfactory in a paper of such cha- 
racter and circulation as ENGINEERING; and (though [ 
must apologise for intruding without practical experience 
of the subject) may I, therefore, by a few remarks keep 
the matter before your readers another week, with the 
hope of eliciting some more effective response ? 

The calculation of wind space presented by ‘‘ F. R.S.” 
allows only for a longitudinal flow through the heater, 
whereas it appears that the air enters and leaves the 
tube chamber in a transverse direction, which, it need 
scarcely be said, offers quite a different set of conditions, 
If “ F.R.S.” will give sufficient information concern- 
ing the shape, dimensions, and position of the inlet and 
outlet orifices in the shell of the 36 in. cylinder, doubtless 
the matter will receive more notice from your corre- 
spondents, 


London, January 23, 1888. 


Yours truly, 
FANTOME. 








THE PATENT OFFICE. 
To tHE Epitor oF ENGINEERING. 

Srr,—It is to be hoped that the condition of the Patent 
Office, as disclosed in Dr. Jackson’s letters, is altogether 
exceptional, and that it is in no way a representative 
Government office. It is lamentable that so little regard 
should be paid to what may be termed the first principles 
of business, Alterations of public records made surrep- 
titiously go unpunished, are repeated, and at last come to 
be regarded as a part of the daily routine, and this not by 
the action of subordinates but of principals. 

But what struck me most was the irregularity which 
Dr. Jackson avers originated with the deputy comptroller, 
who seems to have advanced money to parties outside for 
the payment of stamp duties, and instead of recovering 
the debt in the usual way, reimbursed himself by the 
simple process of certifying that the stamps in question 
were spoiled stamps and might be allowed as such. 

The Committee included two very distinguished lawyers, 
Lord Herschell and Sir Richard Webster, in whose judg- 
ment the legal profession place the greatest reliance. But 
it would be interesting to know what they thought of 
these irregularities and what course they considered public 
justice required. Suppose it had been against a member 
of my branch of the profession that the charge of making 
a false atlidavit, with regard to a spoiled stamp, had been 
formulated. What would the Law Society, the Masters 
of the Court, and the Queen’s Bench Division have had to 
say? I am, your obedient servant, 

A Sovicitor OF THE SUPREME Court, 

Lincoln's Inn Fields, January 23, 1888, 


To THE EprTor OF ENGINEERING. 

S1z,—When I say I have for some time been looking 
for and expecting something like the correspondence and 
articles now appearing in yovr columns re the Patent 
Office administration, you will apprehend at once that I 
have had a little experience of its commanding and respect- 
inspiring influence. Well, Sir, I have, but like your able 
correspondent, who has been behind the scenes, I feel 
what has happened in my case manifests such evident 
lack of all knowledge as to how the ordinary trans- 
actions of a commercial business are performed, such 
an entire absence of all the common courtesies of life, 
that, were I to enter into them not half of your readers 
would believe it; they cannot all have been under the 
Patent Office influence, and lost the power of ‘‘ feeling 
astonished,” as Mr, Jackson puts it ; moreover, I’ve been 
near enough to that important branci of the Civil Service 
to have long ago learnt that a man with a grievance is 
not often popular, and is therefore to be avoided; at an 
rate red-tape officialism can’t bear him, therefore I shall 
not put forth any little matter of my own, but simply by 
way of encouraging you and your able correspondents in 
the work of exposure for the public good I would like to 
name an affair or two that have been laid before me. 

First, as to the practice of the office re applications ; a 
friend of mine lodged a complete, and it took about twelve 
months to get it thrashed into shape and accepted. 
What all the quibbles, objections, and correspondence 
were about for the life of me I could not understand, let 
alone describe ; but one important item amu me im- 
mensely, “the drawings were not in accordance with the 





regulations ;” but my friend could have them put into 
correct form by kindly “remitting 10s.” I have studied 
the Act, and looked for the rule under which such a de- 
mand could be made, and it may occasion no surprise to 
say I have failed to find it, for one cannot conceive a House 
of Commons, or even a “Chamberlain” authorising such 
a proceeding. 

And now pardon, I pray you, a word on the general 
question. Don’t let us confound our censure of the ‘mal- 
administration of the Act with the Act itself. oe 
not perfect, it has many good points, and it would be 
alike un-English, unmanly, impolitic, and unjust to con- 
demn a measure on account of its political origin before 
it has had a fair and honest trial, which it never has 
had yet. Time and usage will make manifest its defects, 
and perhaps produce us a man and a statesman able and 
willing to remedy them in the interests of a small but, I 
trust, useful class of men called inventors, of which I 
may be allowed to subscribe myself 

Just A LITTLE ONE. 

January 23, 1888, 





THE ROYAL AGRICULTURAL SOCIETY’S 
ENGINE TRIALS AT NEWCASTLE. 
To tHE Eprtor OF ENGINEERING. 

Sir,—The ‘‘battle of the brakes” seems nearly at an 
end, and an outsider who has watched the fight with con- 
siderable interest and amusement may perhaps be per- 
mitted to call attention to one or two matters that seem 
to have been lost sight of in the universal denunciation of 
the R.A.S. brake. 

Messrs. McLarens’ motive and Messrs. Halpin and 
Barr’s “‘ professional reputation” are very much outside 
the discussion. Those who have read Professor Barr’s 
letters in your columns, and have any acquaintance with 
his work outside will not be alarmed that his ‘‘ profes- 
sional reputation” will suffer. Mr. Halpin has preserved 
strict silence all through the discussion. He can well 
afford to do so. Mr. Halpin may be said to have had 
a considerable interest in maintaining the accuracy of the 
R.A.S. brake, and is entitled to considerable praise for 
his disinterested work in proving the utter unreliability 
of that brake in determining absolute results in engine 
tests. 

In your thirty-third volume, page 392, April, 1882, you 
publish an elaborate description of the ‘‘ Halpin” com- 
pound engine, with the results of a test of its efficiency 
carried out by your own experimenting staff, showing a 
very high efficiency, both in coal consumption and on the 
brake test. You also publish an illustrated description 
of the brake used which possessed several interesting 
features, 

The brake generally is similar to that used by Messrs. 
Halpin and Barr during the second Leeds test, with the 
important difference that the compensating levers are 
placed as nearly as possible at the ‘‘ tail end” of the brake 
strap. This of itself reduces the amount of error about 
20 per cent. compared with the levers in the vertical pusi- 
tion as used at Leeds. In fact the brake described by 
you as being used in the first Leeds test may be readily 
used in comparison with the Nottingham brake to point 
out the error due to ignoring the effect of the compensating 
levers in the latter brake. 

From the drawings of the brake used at Nottingham, I 
find that the ratio of the compensating levers was as 
18 in. : 164 in., or as 12 in. : 11 in. 

The points of attachment of the levers at Nottingham 
and the overhead spring at Leeds were practically identi- 
cal, as no brake blocks intervened between the point of 
attachment of the levers and the ‘‘ tail end” of the brake. 

The conditions during the tests were very similar. 
Water was run inside the rim of the brake wheel, and the 
brake blocks at Nottingham were of hard wood lubricated 
with tallow and plumbago, as against oil at Leeds. In 
neither case was water used on the outside of the wheel. 
The brake at Nottingham ran very steadily. 

In the first test at Leeds it is stated that the pull on 
the overhead spring was 156 1b. with a load of 4271b. on 
the brake, equal to a ratio of 1: 2.73. 

You give the loads on the Nottingham brake for high 
and low-power tests as 474 1b. and 6241b. respectively. 

The coefficient of friction for surfaces lubricated with 
tallow and plumbago will certainly not be less than for 
those lubricated with oil, so that we may fairly assume 
that the error in favour of the engine during the Notting- 
ham trials was equal to 


474 474 11 109, ale 

2.73 ° 273 * 79 *? 100: 91.6. 100—91.6=8.4 per cent. 
for the low power ; 

and 

624 | 624 


2.73 | 2.73 


jyi? 100: 91.6, 100-91 6=9.4 par cont. 


for the high power, 
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The above results seriously affect the efficiency of Mr. 
Halpin’s engine, reducing it in one case from 86.7 per 
cent. to 79.1 per cent., and in the other from 83.9 per cent. 
to 76.8 per cent., which are yet sufficiently good figures 
for a condensing compound engine of that size. 

While the present discussion practically disposes of 
brakes with compensating levers and fixed abutmentz as 
giving reliable absolute tests of the efficiency of an engine, 
yet the error introduced by the levers is constart, and 
similar brakes, as at Newcastle, if used with water inside 
the rims only, and oil or tallow on the outside, would give 
fairly accurate comparative results from any engines tested 
on them. The published diagrams from the Moscrop 
recorder of pull on the spring during the second Leeds 
test, show the utter unreliability of water used outside the 
rim of the brake wheels even for comparative tests. 

Messrs. McLaren deserve the thanks of the profession 





generally for the trouble and expense to which they have 
put themselves in this matter, and the wide publicity they 

ave given to the results obtained in their testing shed ; 
the names of the gentlemen who conducted the published 
tests are a sufficient guarantee as to their accuracy and 
fairness ; and the greatest sympathy is deserved by the 
‘* winners” in the Newcastle trials, who have not even 
the small gratification of knowing that the results were 
comparatively correct, and whose stock of circulars setting 
forth the marvellous results obtained by their engines 
“ to three places of decimals” must have seriously depre- 
ciated in value since this discussion began. 

ours, 
J. STRACHAN, 
Nottingham, January 25, 1888. 


To THE EDITOR OF ENGINEERING. 

Simr,—Please allow me to correct an error which— 
through no fault of mine—exists in my letter published 
in your last issue. Relying upon a statement made in 
The Engineer of the 13th inst., I compared the results of 
the Newcastle trial of Messrs. McLarens’ non-compound 
— at Newcastle with some other experiments made 
at Leeds. I find, however, in yesterday’s number of The 
Engineer a letter from Messrs. McLaren, in which they 
say that the editorial statement of the previous week was 
made in error, and that during the Leeds experiments 
referred to the non-compound engine used was not that 
tried at Newcastle, but a new engine of identical di- 
mensions. Under these circumstances a fair comparison 
of the two trials of course cannot be made, and I regret 
that erroneous information should have led me into 
making it. 

Iam the more anxious that this correction should be 
made, as Messrs. McLaren having stated that they would 
take no further notice of my letters so long as they are 
anonymous, will no doubt feel debarred from pointing out 
the error. Yours truly, 

Manchester, January 21, 1888. BRAKE. 





BEESLEY’S FURNACE BOILER. 
To THE EDITOR OF ENGINEERING. 

Sir,—I trust you will again allow me to encroach upon 
your space and reply to Messrs. W. and J. Beesley’s letter 
in your last issue. 

They are probably not aware that these furnaces were 
originally laid down with the intention of utilising the 
waste heat, and were so placed as to enable boilers to be 
readily applied. I have always been strongly opposed 
to the working of boilers in connection with these reheat- 
ing furnaces, and until September, 1885, none had been 
erected. 

The question of ‘‘ evaporative efficiency” may be con- 
sidered by an iron and steel works engineer from a very 
different standpoint to that of any firm of boiler manufac- 
turers whose responsibility would cease at the expiration 
of such time as may have been determined in the terms 
of their contract. The engineer would have a boiler to 
deal with over the working of which he has no control 
whatever, he has to consider the effect of frequent and 
sudden changes of temperature varying in short periods 
from some 1500 deg. to 3000 deg. Fahr., and the consequent 
strains and counter-strains so induced. Evaporative 
duty is not then I presume of so much importance, but 
the aim in my opinion should be to produce a boiler per- 
fectly open inside and out to frequent and thorough 
inspection, and having pammagee as free as possible from 
obstruction so as to prevent the direct action of flame upon 
the plates, and to enable future repairs to be efficiently 
= rapidly carried out, and altogether to stand the test 
of time. 

If reference be made to your extract of specifications, 
March 4, 1887, issue, page 218, and the illustration of 
boiler there shown compared with that in your issue of © 
January 6, 1888, it will'be noticed that the end has already, 
for some reason or other, been modified, and one step 
taken to the original form, as sketched in my former letter. 
Surely the stays have not given trouble. Possibly the 
vertical surface has not been considered of sufficient value 
to necessitate the extra first cost. 

The evaporative efficiency of a hand-fired boiler may 
be easily and accurately determined, the feed, firing, and 
steam pressure being variable at pleasure, but in a fur- 
nace boiler these conditions are entirely altered, being 
certainly very variable at times, and consequently the 
test of efficiency is not that of total but of useful evapora- 
tion. 

It appears to me that a boiler which will rapidly gene- 
rate steam and give a high efficiency under ordinary 
circumstances may not be the best for furnace purposes. 
Taking furnace boilers generally, they appear to be treated 
as though some inherent virtue enabled them to be worked 
in a manner contrary to all recognised practice, and if 
one should at any time distribute itself, the question 
never arises as to why that boiler was ever placed there, 
but its flight is looked upon as a peculiarity of that ty 
of boiler, and resembles very much, in my opinion, the 
reprehensible practice sometimes followed in mining 
districts, viz., that of placing explosives in a common 
oven and trusting to providence and good luck to obtain 
a favourable result, 

With the object of removing some of the objections of 
working directly from the furnaces, I beg to advance an 
idea, which, however, may have been carried out, viz., to 
connect a range or series of furnaces to a receiver of such 
capacity as to reduce the velocity of the gases, and in 
some measure also to overcome the irregularity of work- 
ing. From this receiver one flue would be taken direct 
to the chimney stack, another to a range of boilers to 
which the three-tubed type could be readily adapted, an 
ordinary fire-grate being placed at the point of return and 
at the end of the boiler. This arrangement would no 
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doubt be more applicable to furnaces of forced than 
chimney draught. . 
From Messrs. Beesley’s letter I infer that their improve- 
ments to the boiler as originally constructed have in- 
creased the evaporation, but surely this fact would be 
self-evident by comparison without the necessity of a test. 
Would they kindly favour your readers with the results 
of that test, which must (due to the conditions of work- 
ing) be exhaustive, and consequently valuable and highly 
interesting ? : ; 
Referring again to the extract of specification and your 
later illustration, it will be noticed that the connections 
between furnace boiler and flues with damper mechanism 
are particularised, and evidently much stress laid on the 
‘* compact” general arrangement ; their repudiation, how- 
ever, of any claim to that general arrangement is certainly 
very satisfactory to me, and probably more so to some of 
your readers. : 
In conclusion, and as to ptety, of design, I have 
nothing to retract from my former letter. Apologising 
for the length of my letter, and thanking you in anticipa- 
tion, I am, Sir, yours faithfully, 
R. Cotcenetre, M.I.M.E. 
47, Bouverie-street, Chester. 








COLLAPSING PRESSURE OF IRON TUBES. 
To THE Epitog oF ENGINEERING. 

Srr,—I am sorry to perceive that your correspondent, 
Mr. Ellis, got himself “ riled” at the contents of my letter 
of January 13, in which I had the simplicity to criticise 
his letter of January 6, for in his of January 20 he vitiates 
his kindness in dispelling the ‘‘ wee bit” fog which hovered 
over the inverse proportion side of his line of demarca- 
tion, by his allusion to defective education, &c., of 
persons. Now, Sir, I beg to admit my education is de- 
fective—I am alive to the fact that ‘‘ the fool thinks him- 
self wise, but the wise man knows himself to be a fool.” 

It was unseemly of Mr. Ellis, for he is doubtless aware 
it is the duty of the learned to instruct the ignorant ; that 
being so, I think it would be deemed extra kind of Mr. E. 
if he could waive his determination as regards replying, 
and for the benefit of your other readers, to give them by 
means of a further communication the results of his ex- 
periments on the collapsing pressure of iron tubes, and the 
reason why he arrived at his conclusions; one of which 
is that seven diameters of a flue is a certain limit of length, 
more especially as Professor Unwin, in his ‘‘ Elements of 
Machine Design”—vide page 68—gives it at diameter of 
flue squared i 6.7; thus the figures for a 32-in. flue 
of ,5, in. thickness of plates would come out as follows: 
Elhs, 32 x 7==18.666 ft. ! Unwin, 32? x 6.7=47 ft. ! 

Well, Sir, is not such a discrepancy apt to puzzle 
** persons of defective education ?” 

Ihope Mr. Ellis will see his way to reply to this 
trivial question.” If he does not, it may be possible that 
some other correspondent may induce him, if not inthe 
columns of your valuable journal, perhaps in those of Zhe 
Engineer. ours truly, 

R. HARTLAND. 

19, Merchant’s Quay, Cork, January 24, 1888. 








BREAKDOWNS OF MARINE MACHINERY. 
To THE EpITOR OF ENGINEERING. 

Str,—I am endeavouring to compile a “‘ Breakdown 
Book” for marine engineers, but find that examples of 
repairs are rather difficult to procure, notwithstanding 
their frequency. 

There must be a great number of very experienced 
engineers now retired, or employed ashore, who have had 
bad cases under their hands and repaired them success- 
fully, but who cannot be reached otherwise than through 
such a channel as ENGINEERING, which reaches corners of 
the world where no other journal was ever seen. 

Also, perhaps, many engineers do not appreciate the 
advantages which might result from having studied such 
a collection of examples of repairs already executed. 

If, therefore, you consider the object worthy, perhaps 
you would kindly give the weight of your approval to my 
endeavour to collect examples of temporary repairs to 
marine machinery at sea or under difficulties generally. 

Of course, I would wish to publish the names and give 
the whole credit to the author of the examples. 

iam, &c., 
W. Horr CAMPBELL, 
Assoc. M. Inst. C.E., Marine Engineer. 

9, Lower Leeson-street, Dublin; and 44, Galernaia, 

St. Petersburg, January 8/20, 1888. 

[Such a book as Mr. Campbell is endeavouring to 
—s ‘con undoubtedly be of much interest and value. 
—Enp. E. 





A NEW DEPARTURE IN WELDING. 
To THE EpiTor oF ENGINEERING. 

Srr,—With reference to Mr. Fletcher’s letter published 
in your current issue, it may interest him and your readeis 
to know that for years past we have, in the manufacture 
of Fox’s patent corrugated boiler furnaces, been welding 
Siemens mild steel plates from } in. to Zin. in thickness 
with ordinary gas and air, using a form of blowpipe jet. 
The aggregate of our welding during the past year would 
be represented by some 20,000 lineal feet, the tubes being 
from 2 ft. to 5 ft. in diameter, to work at pressures as 
high as 200 Ib. per square inch. 

The amount of oxide formed is dependent upon the 
relative amounts of gas and air employed, an oxidising 
flame producing more and a reducing flame less. The 
surfaces of our tubes are perfectly clean of scale, showing 
absence of oxide, 

Yours obediently, 
W. L. Witpy, Engineer. 


THE MINERALOGY OF MINE 
PROSPECTUSES. 
To THE Eprror oF ENGINEERING. 

Srr,—I received yesterday the prospectus of a gold 
mining property now before the public. Of the reports, 
on the faith of which the high value attached to the pro- 
perty is based, the one that I inclose appears to be con- 
sidered the more important, being ige in the prospectus 
in full. The report is one that will be read with great 
interest, not only by mineralogists, but by all who are 
interested in quartz mining and milling. The author (an 
‘*M.E.”) in describing one of the several reefs that are 
stated to exist in this property, observes that ‘‘the quartz 
is white, with red carbonate of iron,” a mineral interesting 
from its rarity. Another reef he states to consist ‘‘of 
white quartz, with decomposed veins of black cinder-iron and 
slag.” Itis needless to point out that such a discovery is 
of the highest possible importance, more especially as 
“this is splendid-looking quartz, and will improve on 
opening out.” It is true that the expression ‘‘ black 
cinder-iron,” distinguished as it is from “‘slag,” is of 
somewhat uncertain meaning, but as it is exceedingly im- 
probable that the author of this report is inaccurate in his 
statements, there can be little doubt but that his disco- 
very will prove of great importance, as tending to throw 
considerable light on the nature and mode of formation 
of quartz reefs, or at least of those occurring in the dis- 
trict to which his report refers. 

T am, Sir, your obedient servant, 

London, January 20, 1888, DWIN J. BALL. 





STRENGTH OF CAST-IRON ROLLERS. 
To THE EpIToR OF ENGINEERING. 

Srr,—I shall be much ie we if one of your correspon- 
dents would give me a formula for calculating the strength 
of hollow cast-iron rollers moving between planed metallic 
surfaces; the rollers being turned and open at both ends, 
and the pressure applied uniformly throughout their 
length. Your obedient servant, 

Manchester, January 21, 1888. MANGLE. 








THE ELECTRIC LIGHTING OF THE 
NEWCASTLE EXHIBITION. 
To THE EpIToR OF ENGINEERING. 

Srr,—In your notice of Parsons’ compound steam tur- 
bine in your issue of Friday, 13th inst., it is stated that 
seventeen of these motors supplied the whole of the power 
for lighting the Newcastle Exhibition. ’ 

So far from this being the case, you will see from the 
inclosed cupy of letter signed by Lord Ravensworth, the 
President of the Exhibition, that the power was supplied 
7 us by means of our patent compound ‘‘ Robey” engines. 

he amount of lighting done by the Parsons turbines 
must have been comparatively insignificant, as, according 
to the President’s letter to us, the whole of the lighting 
was done by our engines, which you will see aggregated 
900 horse-power. 

Your kind insertion of the above correction in your 
next issue will oblige, Yours truly, 

Rosey AND Co. 

Globe Works, Lincoln, January 24, 1888. 





NOTES FROM CLEVELAND AND THE 

NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change at Middlesbrough, and a 
ood deal of business was transacted. There was no fresh 
eature except that pig iron was rather firmer, No. 3 
Cleveland pig for prompt delivery being quoted 32s, to 
32s. 3d. per ton. These prices, however, were regarded 
as rather low, and makers asked higher rates. The ship- 
ments from the Tees are em Af considerably, there 
having been exported from Middlesbrough up to date 
this month 46,200 tons of pig iron, against 56,500 tons last 
month and 26,900 tons at the corresponding period of last 
year. Reports from most iron centres, both at home and 
abroad, are very encouraging, and values are firmer. 
Engineering and Shipbuilding.—In engineering the pro- 
spects continue to improve, and a ¢g year’s trade is 
anticipated. Shipbuilders are busy, but are unable to get 
on with their work on account of the inadequate supply 
of steel ship plates and angles. Fresh orders continue to 
come to hand, and there is every likelihood of the present 
year being most prosperous. 


The Steel Trade.—There is continued and increased 
activity in the steel trade, and prices are firm. On Tues- 
day a deputation from the steel workers employed at the 
North Eastern Steel Works, Middlesbrough, waited upon 
the general manager of these works and the question in 
dispute about unionism was disposed of, the men bein 
allowed to join any union they like. It was arrang 
that work should be resumed with as little delay as pos- 
sible. The rolls are being fixed and nearly ail hands will 
be at work on Monday next. 


The Death of Mr John Bell, of Middlesbrough.—Mr. John 
Bell, of Rushpool Hall, Saltburn-by-the-Sea, died at his 
Algiers residence, of heart disease on Saturday last. The 
deceased gentleman was sixty-eight years of age, brother 
of Sir Lowthian Bell, Bart., aud one of the firm of Bell 
Brothers, Limited, ironmasters and colliery owners, Mid- 
dlesbrough. 

The Coal and Coke Trades.—There is no alteration in 


the fuel trade and prices are the same as quoted last 
week. The output of coke in Durham is very lafge, to 


YEAR BOOKS AND DIARIES. 

Calvert's Mechanic’s Almanack. (John Heywood, Man- 
chester.)—This handy little volume maintains its well- 
established character. It has articles on slide valves, 
Zeuner’s diagrams, on cutting speeds for tools, on eye 
bars, on the roof of King’s Cross Station, together with 
many pages of workshop receipts and dodges, and good 
homely advice designed to make the mechanic a better 
workman. Itiz a most capital fourpennyworth. 

The Mechanical World Pocket Diary and Year Book. 
(Emmott and Co,, Manchester and London. 6d.)—This 
contains notes on engines, on boilers, on belting, on beams 
and girders, on centrifugal pumps, on cranes and crane 
hooks, on chimneys, on columns, on wheel gearing, on 
hydraulic mains and engines, on rope gearing, on shaft 
couplings, on steam hammers, on water wheels and tur- 
bines, &c. 

Fleming’s Practical and Useful Diary. (Thos. Fleming 
and Son, West Grove Mill, Halifax.)—Messrs. Fleming 
are manufacturers of leather machine bands, and in this 
volume give many useful hints as to the care and use of 
belts. We notice illustrations of a large variety of belt 
fasteners and of different methods of transmitting motion 
between shafts which are not parallel. 

The Railway Diary and Offcial’s Directory. (McCor- 
quodale and Co., London. 1s.)—This volume contains 
the names of directors and officials of all railways in the 
United Kingdom, together with capital and revenue 
accounts, traffic returns and dividends. It can be bought 
on Smith’s bookstalls, 

The Gas Engineer's Text-Book and Gas Companies’ Di- 
rectory. (The Gas Engineer, Birmingham.)—This is the 
ninth year of issue of this directory, and the volume before 
us is quite equal to any of its predecessors. It contains 
articles by Sir John Bennet Lawes, Mr. Geo. Andrews, 
Mr. Bryan Donkin, Mr. John Head, Mr. Fiank Wright, 
Mr. G, T. Livesey, and others. The directory includes 
the names of all companies, areasupplied, names of engi- 
neers and secretary, quality and price of gas, amount of 
coal used, and number of customers. Particulars are also 
given of foreign gas companies. 

The Electrician’s Directory, with Handbook for 1888. 
(The Electrician, London.)—This is the sixth year of pub- 
lication. The volume contains a large amount of useful 
information concerning the machinery of various makers. 

The Architect's, Surveyor’s, and Engineer's Compendium 
and Office Diary. (Marlborough and Co., London,)—The 
diary is printed on good paper, and is ruled for an account 
to be kept of the time expended on various jobs. Copies 
of Acts of Parliament interesting to architects and builders 
are included in the volume. 

The Stock Exchange Year Book. (Cassell and Co., Limited. 
10s. 6d.)—This book is an essential to the speculator and 
the investor. It contains an immense amount of in- 
formation relating to all kinds of securities and com- 
mercial companies. 

The Companion to the Almanack, or Year Book of General 
Information. (The Stationers’ Company, London, 2s. 6d.) 
This volumecontains a general review of the past year, 
as regards art, science, music, sport, and legislation, 
together with articles on miscellaneous subjects, 





LAUNCHES AND TRIAL TRIPS. 

On Saturday, the 2lst inst., the new steamer Torre- 
del-Oro, recently launched by Messrs. Crai , Taylor, and 
Co., was taken on her trial trip. The boat has the follow- 
ing dimensions; 240 ft. by 32 ft. by 18 ft. draught. A 
speed of 11.1 knots was attained, and the engines, which 
develored 790 indicated horse-power, worked smoothly 
and well. These are of the triple-expansion type, having 
cylinders 184 in., 29 in., and 48 in. in diameter, by 36 in, 
stroke, and have been supplied by Messrs. Westgarth, 
English, and Co., of Middlesbrough. 


Messrs. Russell and Co., shipbuilders, Greenock, have 
just launched from their yard a steel screw steamer, the 
Ocean, for the petroleum bulk carrying trade between 
America and the Continent. The vessel is 310 ft. long, 
35 ft. beam, and 25 ft. in depth, and is capable of carry- 
ing about 3500 tons of oil, divided into sixteen oil-tight 
compartments. The tanks have been subjected to ex- 
ceptionally severe tests before launching, which they stood 
very satisfactorily, The vessel will be lighted throughout 
by electricity, and is fitted with a powerful set of Worth- 
ington pumps, capable of discharging the entire cargo in 
24 hours. Triple-expansion engines will be supplied by 
Messrs. Duncan, Stewart, and Co., of Glasgow, the cy- 
linders being 22 in., 36 in., and 58 in. in diameter, with 
a stroke of 42in. There are two large single-ended boilers, 
the working pressure being 160 lb. The Ocean has been 
built to the order of Messrs. Hermann, Stursberg, and 
Co., of New York. 





TRAMWAYS TRAINS IN BELG1uM.—The administration of 
the Belgian State Railways is about to order eighty pas- 
senger carriages for tramway trains. 





SwEDISH ARMAMENTS.—The Swedish Navy has, during 
the year 1887, obtained six 12-centimetre guns, five 8-cen- 
timetre guns, two 38-millimetre. machine guns, six tube 
guns, and six smaller machine guns, besides thirty-four 
gun-carriages, and 2124 a of various sizes. The 
Swedish field artillery has, during last year, been in- 
creased with 54 8-centimetre guns, 33 8-centimetre gun- 
carriages, 19,500 8-centimetre projectiles, and 400 7-centi- 
metre projectiles. A considerable quantity of gun and 
ammunition carriages, &c., have also been added, which, 
as well as the guns mentioned, are all manufactured 
within the country. From abroad the field artillery has 
obtained six 75-centimetre guns from the Cail establish- 








Leeds Forge, Leeds, January 24, 1888. 
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THE JUBILEE BRIDGE. 


At the ordinary meeting of the Institution of Civil 
Engineers on Tuesday, January 24, the President, Mr. 
Bruce, being in the chair, a paper was read on “ The 
Erection of the ‘ Jubilee’ Bridge Carrying the East Indian 
Railway over the River Hooghly, at Hooghly,” by Sir 
Bradford Leslie, K.C.I.E., M. Inst. C.E. 

The author stated that this bridge carried a double line 
of railway, of 5 ft. 6in. gauge, over the Hooghly River, 
which, at the site of the bridge, was 1200 ft. wide, with a 
depth of 86 ft. at high-water spring tides in the flood 
season. The bridge had a clear headway of 33 ft. 6 in. 
above the highest tides, or 54 ft. above low water in the 
dry season. Excepting in the deep channel on the right 
side, the river flowed over a bed of silt, which was very 
unstable and subject to scour. This, together with the 
strength of the tidal flow, and the periodical floods, five 
or six miles an hour, was very unfavourable to the use of 
any kind of temporary staging in the river-bed. Takin 
into account the danger of any such staging being carrie 
away by the unwieldy country craft navigating the river, 
it was considered advisable to dispense, as far as possible, 
with the use of staging or false work for the erection of 
the superstructure of the bridge, and the ong design 
was arranged accordingly. A central double cantilever, 
360 ft. long by 52 ft. high over all, was supported by two 
piers 120 ft. 6 in. apart from centre to centre. The piers 
were 66 ft. long by 25 ft. wide, with semicircular ends 
and flat sides, and were sunk by means of iron caissons 
of the same dimensions, and each 108 ft. high, 70 ft. 
into the river-bed, and rested on a stratum of har 
yellow clay, into which they penetrated 12 ft. The 
caissons were divided by four cross partitions into 
three excavating chambers, open from bottom to top, 
and two intermediate water-tight compartments. They 
also had lateral water-tight compartments in the central 
excavating chamber. The weight of ironwork in eac 
caisson was 453 tons. They were built in rings 4 ft. deep, 
connected by internal angle irons. The lower length 
of 16 ft. of each caisson was built on shore, and was 
launched and floated into position at the site of the pier. 
Here the caissons were moored by chain cables and 
anchors, with the assistance of a pair of coupled pontoons 
occupying the space between them. These pontoons 
formed a working platform for the erection, pitching, and 
sinking of the caissons. The caissons-were built up of the 
4-ft. rings, and weighted with brickwork and concrete 
until the lower edge approached the river bed at low water ; 
they werethenadjusted exactly true to position, and pitched 
by admitting water into the water-tight compartments, 
which were afterwards filled with cement concrete and 
brickwork. The caissons, when pitched, were sunk into the 
river bed by removing the earth from the interior through 
the excavating chambers, by means of special boring ap- 
yaratus similar to that used at the Gorai Bridge on the 
Reshett Bengal Railway. When sunk to the full depth 
they were filled with cement concrete and brickwork, and 
the piers were built of brickwork up to a height of 34 ft. 
above high water. Upon the brick piers, and connected 
with them by holding-down bolts and anchor castings 
bedded in the brickwork, were erected cellular steel 
standards 30 ft. high, each weighing 205 tons. These com- 
pleted the piers up to the underside of the cantilever 
girders. For the erection of the central portion of the 
cantilever, 180 ft. long, a staging constructed of timber 
and rails, and springing from the brickwork of the river 
piers, was constructed. Upon this staging the cantilever 
was erected by means of derricks 70 ft. to 90 ft. long, 
guyed from the pontoons, which were moored to the piers, 
and from buoys laid for the ag The end portions of 
the cantilevers, projecting 90 ft. beyond the timber staging, 
were erected by first placing in position a 30-ft. length of 
bottom boom with gusset plates attached, and suspend- 
ing it temporarily by tackles to the completed portion of 
the cantilever, then raising and fixing the inclined sus- 
pension bars, and afterwards the vertical struts and 
sections of the top boom, thus completing the 30-ft. panel 
or bay. The erection of the cantilever complete, includ- 
ing rivetting, weighing 1465 tons, occupied six months, 
and was carried on while the river was in full flood. The 
two side abutments of the bridge were built of brickwork 
and concrete ; they were rectangular in plan, 65 ft. long 
by 28 ft. wide at the base, reduced to 42ft. long by 15 ft. 
wide at the top. They were founded by means of 
wrought-iron curbs, 8 ft. deep, divided by cross partitions 
into three excavating chambers, with openings 6 ft. by 
12 ft., through which the earth was removed from inside 
the curb, The right abutment was sunk through clay 
toa depth of 40ft. below ground level. As but little 
water leaked in, the material was excavated by hand 
digging. The left abutment was sunk through silt 
to a depth of 84ft. below the ground level. The borings 
showed no better foundation, even at a depth ‘of 
140ft., and, as further sinking would have required 
an enormous weight to overcome side friction, it was 
stopped at this depth. The water . percolated freely 
through silt, in which this abutment was founded ; it was 
therefore excavated by Bull’s dredgers, worked by steam 
winches. When sunk to the full depth the excavating 
chambers of both abutments were filled with concrete and 
brickwork. Approach viaducts, 450 ft. long, were built 
of brickwork on both sides of the river. The piers of 
these viaducts were 4 ft. lin. thick, 15 ft. apart from 
centre to centre, the intervening spaces being spanned 
by semicircular arches. The viaducts were 37 ft. 9 in, 
wide at the top over all. In rear of the left abutment 
of the main bridge, the ground had been disturbed by 
the excavation of the silt from the chambers of the 
abutment curb, drawing in the stuff from the back and 
undermining it, To bridge over this disturbed area, 
it became necessary to have recourse toa block founda- 
tion 60 ft, square, with twenty-five excavating chambers, 





from which the earth was removed by dredging. This 
60-ft. block was sunk to 20 ft. below ground level, and the 
excavating chambers having been filled with concrete, the 
approach viaduct was built upon it. Upon the spandrel 
or side walls of these viaducts, the steel girders of the 
main side spans, 420 ft. long by 47 ft. deep, of a weight of 
1000 tons per span, were erected and rivetted up com- 
plete. For launching them into position, four flat-footed 
or Vignoles rails were laid in juxtaposition on three longi- 
tudinal balks of timber on the viaduct walls under the 
centre of each of the main girders, These lines of rails 
extended the whole length of the viaduct and over the 
abutments, projecting 3 ft. beyond the face of the same. 
The shore or rear ends of the main girders, weighing 250 
tons each, were carried on trollies by means of the end 
bearing pins. The trollies distributed the weight over a 
wheel base of 224 ft. A roller platform, resting on four- 
teen 3$-in. round iron rollers, was inserted under each of 
the main girders at a distance of 60ft. from the outer or 
river end, the girders being stiffened, by temporary 
counterstruts in two bays, to sustain the abnormal strains 
due to their being supported 60 ft. from theend. Themain 
girders, thus carried on the roller platforms and trollies in 
the rear, were then hauled out until they overhung or 
projected beyond the abutment 51 ft. The two pontoons 
used in sinking the caissons of the river piers, each 225 ft. 
long by 26 ft. 6 in. wide by 9 ft. deep, with a combined 
displacement of 300 tons per foot of immersion, were 
closely coupled together and rigidly connected by astrong 
oe of timber and rails, designed to carry the girders 
of the main side spans, supporting them at the outer end 


q | and at a point 30ft.from the end, at a height of 48 ft. 


or 50 ft. above the waterlevel. The pontoon staging thus 
prepared was floated under the projecting ends of the main 
girders at low water on asuitable tide, and the packings 
having been adjusted to distribute the weight equally on 
the two pontoons, the outer ends of the girders were lifted 


h | by the rising tide, and, the shore ends being carried on the 


trollies, the girders were hauled across and deposited on 
their seat at the cantilever ends. The pontoons with the 
staging wereremoved atlow water. The operation‘of launch- 
ing or floating out each main side span occupied about an 
hour and a half. The hauling-out gear consisted, first, of 
two three-fold 1-in. chain tackles, made fast to the out- 
side of the abutment, and hauling on the shore end of the 
girders, operated by a pair of semi-portable engines fixed 
on the approach viaduct in rear of the girders; and, 
secondly, of three double steel 4-in. wire ropes (six parts 
altogether) attached to the deck of the outer end of the 
main girders, hauled on rad rope tackles ranged on the 
cantilever deck, and worked by powerful steam winches. 
During the operation of floating out the main girders, 
the pontoons were guided in a straight line, and prevented 
from drifing sideways by up-and-down-stream warps 
made fast to barges moored at a suitable distance above 
and below bridge; the warps were hauled in or paid out 
from capstans on the pontoon decks. After the main 
girders had been placed in position, it was necessary to 
remove the launching trollies from the shore ends, and 
to transfer the girder ends to the pendulum suspension 
links by which they are permanently carried, and which 
allow of the expansion and contraction of the girders due 
to variations of temperature. The first caisson was 
launched on March 2, 1884. The second side span was 
floated into position, and the shore ends were suspended 
by the pendulum links to the saddle castings on the abut- 
ment, thus practically completing the bridge on Decem- 
ber 22, 1886. 





Tar CoPpENHAGEN ExuibiTION.—Owing to the large 
number of applications for space it has been necessary 
to considerably enlarge the machine hall at the forth- 
coming Copenhagen Exhibition, and it will now probably 
cover an area of some 100,000 square feet. The boilers, 
four in number, to supply the steam for the machinery in 
motion will be furnished by the Belgian firm of De Nayer, 
Willsbroch, near Brussels. These boilers have already 
done service at seven large exhibitions and appear to be 
very suitable for this purpose. 


A Stream Canor or Detta Metat.—The Times gives the 
following particulars of a small craft which has been built 
for the Universities African Mission Society, by Messrs. 
Simpson and Strickland, of Dartmouth, to the order of 
Mr. S. H. Terry, consulting engineer to the Society. 
**The Nyassa, which is intended for service on the lake 
of that name, is constructed entirely of delta metal, 
and for convenience of transport she has been built in 
three sections. She is 21 ft. long, with a beam of 7 ft. 
and a depth of 3 ft., and draws 16 in. of water with her 
engine and boiler on board. The fore and aft compart- 
ments are provided with air-tight bulkheads, and a tri- 
angular centre board is carried by a casing in the forward 
pets of the middle compartment. There is an opening in 

erdeck amidships 9 ft. 6in. in length by 4 ft. wide 
fitted with a covering 6 in. high with a delta and 
teak gunwale. There are no bulwarks, but the metal 
deck is covered with teak. She carries two masts, 
the mainmast having a copper lightning conductor, 
Under steam she is driven by a three-bladed screw pro- 
peller. She is fitted with a jury rudder-post, between 
which and the sternpost her screw propeller is placed. 
When required for sailing only, the propeller and shaft 
can be removed with the rudder-post, and the rudder can 
be attached directly to the sternpost. The Nyassa was 
recently tried at Dartmouth with seven persons on board. 
With steam at 100 lb. pressure she made seven miles an 
hour, and with her sails and wind abeam six miles an 
hour, dragging her screw, the boat proving very handy. 
The boiler furnace is adapted for burning wood and other 
similar fuel found in tropical countries,” 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Proposed Miners’ Superannuation Fund,—It is pro: 
to establish a miners’ superannuation fund in South York- 
shire. In order that the fund may be established on a 
firm and durable basis, it is necessary that reliable 
statistics should be furnished to an actuary as to the 
average time a miner works before he is incapacitated for 
further labour, but these statistics prove somewhat diffi- 
cult to obtain. There are about 65,000 colliery employés 
on the Yorkshire coalfield, and if the ages of 20,000 of 
these could be obtained the only serious present difficulty 
which stands in the way of launching the fund would be 
surmounted. The following is a sy outline of the 
basis proposed for the contemplated fund. First, it is 
prone that a small tax (not exceeding one penny) shall 

e levied upon each ton of coal sent to bank ; that this shall 
be supplemented. by a contribution from the coalowners 
(to be agreed upon beforehand by them, and to receive 
Parliamentary dedication); and finally, that the men 
shall make a small weekly payment in aid. 


Miners’ Meeting at Langley Mill.—A large meeting of 
the miners connected with the Plumtree Colliery, belong- 
ing to the Butterley egg has been held at the Co- 
operative Hall, Langley Mill. Mr. W. Bailey, of the 

otts Miners’ Association, addressed the meeting, and 
said he believed that a 10 per cent. advance was due to the 
men, but it was no use for Nottinghamshire to fight till 
Yorkshire and rag also acted. He urged them to 
join hands and do what they could. At the close of the 
meeting the men conferred in private as to what action 
they should take. 


South Yorkshire Coalowners and the Hull and Barnsley 
Railway.—On Friday an important meeting of the coal- 
owners of South Yorkshire was held at the King’s Head 
Hotel, Barnsley, for the purpose of considering the Bill 
now being promoted for the acquisition by the Midland 
Railway of the control of the Hull and Barnsley Railway 
undertaking. The meeting was called at the instance of 
tke South Yorkshire Steam Coalowners’ Association, but 
the representatives of non-associated as well as of the 
associated collieries were in attendance in considerable 
numbers. Mr. John Tyas (Swaithe and Edmunds Col- 
lieries) presided. In the course of the discussion which 
took place, it was pointed out that the action of the two 
companies—the Midland and the Hull and Barnsley—if it 
ended in the former obtaining control of the latter under- 
taking, might result in the South Yorkshire coalowners 
losing that reduction of the tonnage rate to Hull, which 
had done so much to bring about the extension of trade of 
the past year. Great dissatisfaction was also expressed 
at the continued disadvantage at which South Yorkshire 
is placed by the high rates charged to Hull and Goole, as 
compared with the rates prevalent in the West Yorkshire 
district, which very considerably handicaps the trade of 
South Yorkshire. It was resolved to petition against 
the Bill, and to arrange for joint action, if desirable, with 
the Hull corporation, shippers of coal, freighters, or other 
bodies or persons interested in the object of the petition. 


Sheffield and the Merchandise Marks Act.—It is pro- 
posed that the Sheffield Town Council shall this week 
adopt a petition to be presented to the House of Com- 
mons, praying that the Merchandise Marks Act, 1887, 
may be amended during the next session of Parliament, 
so as to provide that all goods. manufactured abroad and 
sold in the United Kingdom shall bear upon them a mark 
showing in what country they have been manufactured ; 
also praying that the Act may be so amended as to make 
it the duty of the Director of Public Prosecutions to 
enforce the provisions of the Act; also to pray the Lords 
of Her Majesty’s Treasury to rescind such portions of the 
regulations as require informants to deposit securities and 
to enter into a bond, with two approved sureties, to in- 
ange the Commissioners of Customs, or their officers, 
from all expenses and damages incurred in respect of any 
detention of goods made on such information. 








Tuer LARGE ELEVATORS AT STOCKHOLM.—The two large 
elevators, which lead from the lower to the higher portions 
of the Swedish capital, boast a very considerable tratftic. 
The number of passengers were: 

1886. 


1,524,936 


The Katarina elevator... 
i 982,144 


” aria ” 914, 421 


Tur SwepisH NorweciaN Ramway.—The Swedish 
Norwegian Railway Company have obtained from the 
Swedish Government an extension as to the time within 
which the Lulea-Gellivara portion of the line has to be 
omer for general traffic. e part from Lulea Harbour 
to Upper Lulea will now have to be completed before 
August 1, 1889, and the part from Upper Lulea to 
Gellivara before October 1, 1889, 


Pusiic Works IN New South WaAtzs.—A new graving 
dock at Cockatoo Island has reached such an advanced 
stage that its completion is now looked forward to in less 
than twelve months. The new dock will be about 638 ft. 
in length, will have a width of 84 ft., andat high tide will 
have 32 ft. of water on the sill. The dock is said to be one of 
the largest in the world, and to be sufficiently capacious to 
dock any vessel afloat, the Great Eastern alone excepted. 
The total amount paid by the New South Wales Govern- 
ment for sewerage works, in connection with the Bondi 
scheme, to June 30 last, was 336,941/. The sewer will 
now soon be ready for partial use. In connection with 
the Nepean Water Works to June 30 last year, the 
Government had expended 1,982,2787. 
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THE WARNER OBSERVATORY. 


Tue Warner Observatory at Rochester, New York, 
owes its establishment to Mr. H. H. Warner, and is a 
rivate institution devoted to original discovery. 
nder the able charge of Dr. Lewis Swift excellent 
work has been done there during the past four years, 
the field of research to which special attention has 
been paid being the discovery of new nebule and the 
observation of comets. The observatory occupies a most 
favourable site on the south side of the East Avenue 
at Rochester, and commands a nearly unobstructed 
horizon, clear views of nearly forty miles being had in 
some directions. 

The chief instrument of the observatory, an equa- 
torial refractor of 16 in, aperture, constructed by 
Messrs. Alvan Clark and Sons, is mounted in a tower 
$1 ft. in external diameter, roofed by a dome of the 
same dimensions. This dome was constructed from 
the designs of Dr. Swift, and includes some special 
features. As to these features and the particulars of 
the instruments generally, we cannot do better than 
quote Dr. Swift’s own account as contained in the first 
volume of the “‘ History and Work of the Warner Ob- 
servatory,” published during the past year. The 
account is as follows : 

‘© The Dome.—Hitherto nearly every principle of me- 
chanical construction has been violated in the building 
of observatory domes, and they have been made as 
weighty as possible, under the delusive idea that if 
heavy they must needs be strong. Another prevalent 
error that has obtained is that powerful steam or gas 
motors are necessary to rotate them, To revolve the 
Warner dome, pulling or pushing—depending on the 
direction desired—on a perpendicular arm of tough 
oak attached to the ring is all that is required, and 
this simple and inexpensive device is sufficient also for 
a dome 40 ft. in diameter, if or made. I have 
seen this dome completely revolved by the hand of a 





Fia. 2. 


boy of seventeen in 47 seconds, and, pulling with the 
middle finger of one hand, in 70 seconds. The only 
drawback to this ease of movement is its rotation, when 
the shutter is open, by the winds, which, however, is 
remedied by a simple device. 

‘* In constructing a dome one essential is not to be 
overlooked, viz., the width of the ring or sole-plate, as 
it is this rather than ‘its ribs that constitutes its 
sinews, as no matter how strongly it may be ribbed, 
the ring, after the wear of a few years, is liable to 
become elliptical, and therefore inoperative beyond 


of 1? in. pine joined a8, 999 with white lead paint 


(instead of glue) and well bolted and spiked together. 
On the underside is bolted another thickness of the 
pine, though only as wide as the distance apart of the 














restoration. Our ring is composed of two thicknesses 


car-wheels, or about 8in., which leaves on either side 
the upper portion projecting over the lower. Each of 
the upper layers is 15 in. wide. To both inner and 
outer edges of this narrow understrip steel wagon tyre 
is bolted with coach screws, the former being 2 in. and 
the latter 2} in. wide, and ,5,in, thick. These form 
the epper tracks, whose edges rest on the faces of the 
wheels. It must be borne in mind that the steel tracks 
largely prevent sagging of the ring between the wheels. 
The wall-plate is the exact counterpart of the ring, 


save that the narrow strip is at the top. The wheels, 
which are 10 in. in diameter (and should have been 





15 in.), are flanged like car-wheels, and are attached, 
one on each end of a short shaft. As I feared the 
machinist would fail to secure the exact relative pro- 
portions in size, the wheels were left loose on the 
shaft and may revolve if necessary. The pairs are not 
tied together, as it involves not only a useless expense, 
but also an increase of friction. Twelve pairs were at 
first used, but were soon reduced to eight. 

‘* The dome is covered with galvanised iron, formed 
to fit the ribs, and rivetted at the angles, as shown in 
Fig. 1. The lower sheet is strongly nailed to the outer 
edge of the ring, and renders sagging between the 
wheels an impossibility. As in every direction the 
dome is an arch, and greatly stiffened by the angles, 
the ribs, except the two main ones, after the comple: 
tion of the dome are of little use, save in the upper 
teem where they were found convenient as a foun- 

ation upon which to nail sheathing to prevent the 
dripping of condensations. The condensations on the 
lower half, which is more nearly perpendicular, run 
down the iron and out between theangles. The ribs, 
5in. wide, are of ?-in. pine, twofold, with the lower 
ends merely nailed to the ring. The two main ribs are 
also of pine, thick and wide enough to project well above 
the outside of the dome, which prevents snow and ice 
from impeding the opening and closing of the shutter, 
which is worked by an endless chain. They are 5 ft. 
os and the interval is covered by a single curved 
shutter which runs on gas pipe tracks off to one side, 
and may be opened to any width desired up to 5 ft. 
It is a great advantage to the observer to be able in 
time of hard winds to partially close the shutter. 

‘‘ The estimated weight of the dome is 3 tons, while 
the weight of the Harvard Observatory dome (same 
size) is 14 tons. 

* The Pier.—The pier is ‘round, 20 ft. in diameter 
at the base, and tapering to 9 ft. at the floor cf the 
dome-room, where is placed, beneath the floor, a cap- 








stone 9 ft, in diameter and weighing 8 tons, On this 





Fig. 3. 


is built the rectangular pier on which the great tele- 
scope is mounted, 

‘* The Telescope.—The telescope was made by Alvan 
Clark and Sons, of Cambridgeport, Mass, Focal length, 
22. ft. ; aperture of object glass, 16 in.; height of 
object glass from floor when pointing to zenith, 24 ft, ; 
interval between crown and flint lenses, 3.5in. ; dia- 
meter of objective of finder, 3 in. ; diameter of right 
ascansion circle, 20 in, ; of declination circle, 28 in. 
The right ascension circle is graduated to one minute 
of time ; the declination circle to ten seconds of are. 
The tube is of steel; 14 in. in diameter at the eye ead 
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and enlarges to 18 in. in the middle and at the object 
end. 

‘¢ When horizontal and in the meridian, the tele- 
scope is 51 ft. above the surrounding lawn, 330 ft. 
above Lake Ontario, and 564 ft. above the level of the 


sea, 

‘¢ The optical centre of the field of view is indicated 
by wires, visible without artificial illumination, cross- 
ing each other at right angles with another inclined 
at an angle of 45 deg., so that the difference both in 
right ascension and declination of a nebula from a 
neighbouring star may, if desired, be quickly ascer- 
tained by counting the clicks of the telegraph sounder. 

‘* I'he Micrometer.—The filar position micrometer, 
of great excellence, was made by the Clarks. It has 
four eye-pieces with powers of from 195 to 1250. The 
position circle is 6 in. in diameter. Gas instead of 
oil is used for the illuminant. The micrometer is not 
used in the nebula work of this observatory. 

‘* Comet Sceker,—This instrument (the telescope con- 
stantly used for nearly thirty years) is still employed 
in comet seekiog from the flat gravelled roof of the 
attached dwelling, which affords an admirable place 
for the work, though a frigid one in winter, 

‘“* Driving Clock.—The driving clock is of the ‘ Bond 
spring governor’ variety, and works very well. It is 
started and stopped, the telescope clamped and un- 
clamped and moved to bisection, by means of cords, 
without descending from the observing chair, or even 
removing the eye from the telescope. 

‘The Observing Chair.—The chair, which is strong 
and inexpensive, was designed with special reference 
to sweeping. Its seats fold upward at the will of the 
observer and thus render his position quite comfort- 
able, while its curvature enables him to retain at every 
elevation the same relative distance from the eye-piece. 
A portion of it is shown in Fig. 2. It runs on two 
parallel circular tracks of yz in. square iron, and, 
therefore, no matter in what directional position it 
may be, cannot come in collision with either eye or 
object end of the telescope, which, when the room is 
absolutely dark, is a very assuring consideration. 

“* The Automatic R, A. me this exceed- 
ingly useful and time-saving device where right ascen- 
sions, already reduced to amy desired epoch, are read 
off directly from the circle, I have, perhaps from the 
want of a better, bestowed the above name. The 

rivilege was exercised at the request of Mr. 8. W. 
urnham, its inventor, who indorses its appellation. 
- Ihave spent much time and money in its improvement, 


and have finally succeeded in bringing it to a degree 
of perfection unanticipated by either the original in- 


ventor or myself. Combining clearness with brevity 
the following is a description of its construction and 
manner of use. It, together with its several accessories, 
is shown in the illustration, Fig. 3, copied from a 
photograph. A 15-in. circle of bronze graduated to 
minutes of time and read by two verniers to 5 sec., and 
by estimation to 2 sec., is mounted on a short spindle 
attached (on a level with the eye) to the north side of 
the pier, close above the sidereal clock, and carries a 
grooved iron pulley about a foot in diameter. This, 
by a small pliant braided cord of fine brass wires, is 
connected with a similar pulley attached to the polar 
axis. A weighted rider presses on the cord which 
maintains the same degree of tension under all tem- 
peratures. At first the verniers were propelled by a 
small clock regulated to sidereal time, but its rate fail- 
ing to inspire the utmost confidence, the hair spring, 
escapement, and escapement wheel were removed, 
and for the lattera pin wheel escapement with 29 pins 
was substituted. This is connected with a telegraph 
sounder in electric contact with the break circuit 
sidereal clock. The vernier clock is propelled as for- 
merly by a spring, the sidereal clock simply controlling 
the velocity of the verniers, which it does with an 
accuracy equal to its own rate. Above, and to the 
left of the circle, is seen a bottle of shot attached to a 
metallic cord wound around the shaft on which the 
verniers revolve, This takes up all lost motion caused 
by play between the cogs in the clock train. It must 
be understood that the circle moves at the same rate 
as the telescope and the verniers keep pace with the 
sidereal clock and of course with the apparent motion 
of the celestial sphere. 

‘* With this arrangement the approximate R. A. of 
a new object is quickly obtained in the following 
manner, At the commencement of work the sounder 
and driving clock are started, the meridional eye- 
piece wire accurately bisected on « neighbouring mean- 
time almanac star and the vernier set to its proper 
R. A. for a certain epoch, say for January, 1885.0. 
As my sweeping is generally confined to the meridian, 
or very near it, places are not vitiated by refraction. 
By a judicious selection of setting stars a fairly close 
approximation to the true R. A. of a nebula is read 
directly from the A. R. A. circle without making a 
figure for its reduction, save for declination in the 
usual manner, As the places obtained are purely dif- 
ferential the observer is relieved of all anxiety about 
the time, the rate of the Howard clock only enters as 
a function of discordance, 

‘* After a nebula is found three or four minutes 





suffice to start the driving clock, clamp, bisect, de- 
scend from the chair, read both the A. R. A, and dec. 
circles and write the record. Heretofore I have used 
apparent instead of mean places for setting stars, but 
in future the latter will be used, which, owing to the 
unequal processional and nutational rates in different 
localities, will give better results. 

“It is surprising that a contrivance of such utility 
has not come into general use. Of course absolute 
| mame is not claimed, though the results compare 

avourably with those made with any equatorial, with- 
out the use of a micrometer and comparison star. 

‘* The Sounders.—As before stated the sounder con- 
trols the little clock which propels the verniers. The 
attachment consists simply of a short bar of hard wood, 
one end of which is bolted to the vibrating arm of the 
sounder, the other connects with the pin-wheel escape- 
ment, which liberates a pin at each vibration of the 
armature, and which, during working hours, is kept 
constantly going, being attracted to the magnet once 
in two seconds. By counting both the downward 
and upward clicks, seconds are indicated which are 
audible in all parts of the room. Counting these after 
stopping the driving clock indicates by how many 
seconds a nebula follows or precedes a certain adjacent 
star. 

‘* This sounder is also made to serve a useful pur- 
pose at the transit instrument. By taking in each 
hand an electrode connected by wires with the coil 
surrounding the sounder magnet, slight shocks from 
the secondary current are felt when the primary cir- 
cuit is broken, and thus a transit may be taken as 
exactly as though within hearing of the clock beats. 
The wires in the dome room are concealed in the cracks 
of the floor. This sounder is therefore made to do a 
threefold duty. 

‘* Alarm Sounder.—This is to awaken the observer 
at moonset or for inspection of the state of the sky. 
It is placed on a shelf attached to the bedstead of his 
sleeping room. Wires from the battery go to the break 
circuit clock and to the sounder. Looking closely at 
the clock face in the cut, a false hand held by triction 
will be seen on the 24 hour arbor, and at the bottom of 
the circle a metallic spring which the hand (previously 
set to the proper time for alarm) touches as it passes, 
and thereby makes connection with the battery. Sup- 
pose the moon to set at 2 a.m. and the setting is done 
at9p.m., the hand is simply turned five hours back 
from the spring, and at its expiration the alarm 
sounder commences to beat and will continue for two 
or three minutes, insuring a thorough awakening of 
the sleeper. 

‘* Sidereal Clock.—This, the gift to me from a 
wealthy and generous citizen of this city, Don Alonzo 
Watson, was made by the Howard Clock Company, of 
Boston, and gives perfect satisfaction. It is mounted 
ina niche in the north side of the pier in the dome 
room, and is provided with a break circuit. 

‘** The Spectroscope.—The only instrument of this kind 
now in use, is a small direct vision star spectroscope, 
though Alvan Clark and Sons have a contract to con- 
struct, at a cost of 1000 dols., a spectroscope to be 
used with either prisms or a grating, which is a 

resent to the director, from Mr. Hiram Sibley, of 
ochester.” 

The volume from which we have made the above quo- 
tations contains a record of the work done at the ob- 
servatory up to the beginning of the year 1887, and 
from it we learn that between July, 1883, and Jan- 
uary 1, 1887, no less than 540 nebulew were discovered. 
Of these twenty-one were found by Dr. Lewis Swift's 
son, a youth of fifteen, the remainder being all dis- 
covered by Dr. Swift himself. Catalogues giving the 
positions and chief particulars of 400 of these ww. Be 
are included in the volume before us, 

In 1881 Mr. H. H. Warner offered a prize of 200 dols. 
for the discovery of every unexpected new comet in 
the United States, and at a later date this offer was 
modified to a prize of 100dols. for each similar dis- 
covery, open to the entire world. Up to the beginnin 
of the year 1887 sixteen prizes had been awarde 
(including one of 500 dols. and one of 250 dols.) by 
Mr. Warner, these amounting in all to the sum of 
3250 dols., while further prizes amounting to 735 dols. 
had been awarded for essays on comets and on red sky 
am The prize comet essay, which is by Professor 

wis Boss, of the Dudley Observatory, Albany, N.Y., 
and four essays on sky glows by Professor K, I. 
Kiessling, of Hamburg, ie James Edward Clark, of 
York (England), Mr. Henry C. Maine, of Rochester, 
N.Y., and the Rev, Sereno E. Bishop, of Honolulu, 
respectively, are included in the contents of the volume 
under notice, and very interesting communications 
they are. 

Altogether there is ample evidence that, under the 
energetic control of Dr. Lewis Swift, and fostered by 
the liberality of Mr. H. H. Warner, the Warner 
Observatory is doing good work in a branch of astrono- 
mical research which is comparatively neglected at 
most establishments of the kind, both public and 

rivate, and in which consequently small progress 
as been made since the days of the Herschels and 
D’ Arrest. 








CONCRETE IN SEA WATER. 

On August 19, 1887 (see page 202 of our last volume), 
we called attention to the failure of some parts of the 
concrete work of the Aberdeen Graving Dock, and ex- 

ressed our disbelief in the theory put forward by 

rofessor Brazier that the decay of the work was the 
natural result of exposing Portland cement to the 
action of sea water, At the same time we suggested 
that the cause of the disaster was to be looked for 
either in an injudicious specification for the cement, 
or in an improper method of mixing or using it. Since 
then this latter view has been confirmed by Mr. 
Philip J, Messent, M. Inst. C.E., Newcastle-on-Tyne, 
who at the request of the Aberdeen Harbour Board, 
examined the dock on July 30, August 1, August 6 to &, 
and September 9 to 13. The following is an abstract 
of Mr. Messent’s report : 


* According to the specification and bill of quantities, 
the concrete and mortar for the various portions of the 
work were to be composed as follows, viz.: Sand.—‘ The 
sand to be perfectly clean, sharp, and very coarse, washed, 
and free from lime, shells, clay, and all impurities of every 
kind.’ Ballast.—‘ The ballast for the whole of the con- 
crete is to be washed and thoroughly clean gravel or 
broken granite, or other ballast, as may be ordered by the 
engineer, free from all impurities, cuarse grained, and to 
be composed of stones not larger than will pass freely 
through a ring 24in. in diameter, for two-thirds of its 
bulk, and the remainder of stones not larger than will 
pee through a ring 4in. in diameter, unless sanctioned 

the engineer or his assistant or inspector.’ Cement.— 
‘The cement to be Portland cement of the best quality 
from the rivers Medway and Thames, finely ground, an 
must pass, without rubbing, through a gauze sieve having 
1000 holes to the square inch, without leaving more than 
5 per cent. of its bulk as residue, otherwise it will be re- 
jected. It is to weigh not less than 115 1b., and not more 
than 1241b., to the imperial striked bushel. The tests, 
after having been mixed, and cast in moulds (as directed), 
shall remain in the open air for twelve hours, and then be 
immersed in the water for seven clear days, at the end of 
which time, if every five samples do not bear an average 
tensile strain or deadweight of 1000lb. avoirdupois to a 
section of a. by I4in., the cement shall be forthwith 
rejected. The minimum test must not be less than 750 lb., 
otherwise the cement will be rejected. 

‘* According to the specification and bill of quantities the 
greater part (amounting to about nine-tenths of the whole) 
of the work was to be constructed of ‘rubble concrete,’ 
that for the entrance works, caisson chamber, dock bottom, 
and head of dock being composed of three measures of 
ballast, three measures of sand, six measures of large 
stones, and one measure of Portland cement, the total 
quantity thus composed being 8650 cubic yards; the 
rubble concrete in dock side walls and under stairs and 
timber slides, and in retaining wall at head of dock, 
was composed of four measures of ballast, four mea- 
sures of sand, eight measures of large stones, and one 
measure of Portland cement; faced below ashlar of altars 
with coursed rubble. The quantity specified to be made 
thus amounted to 9803 cubic yards; the other varieties of 
concrete and rubble concrete consisted of fine concrete 
in foundations of wing walls and abeve caisson recess, 
com of four measures of ballast, three measures of 
sand, and one measure of Portland cement ; 122+53=175 
cubic yards ; fine concrete facing in wing walls up to 
12 ft. above datum, composed of four measures of stones, 
three measures of sand, and two measures of Portland 
cement, 69 cubic yards; fine concrete, up to 12 ft. above 
datum, behind fine concrete facing, composed of six 
measures of ballast, three measures of coarse rand, and 
one measure of Portland cement, 276 cubic yards; rubble 
concrete, above 12 ft. above datum, in body of wing walls, © 
com of three méasures of ballast, two measures of 
sand, four measures of large stones, and one measure of 
Portland cement, 215 cubic yards; fine concrete in arch 
and invert of culvert and of pump well, composed of 
three measures of stones, two measures of sand, and one 
measure of Portland cement, 188 cubic yards; rubble 
concrete in side walls of culvert and of pump well, com- 
pas of three measures of stones, two measures of sand, 
ive measures of large stones, and one measure of Port- 
land cement, 103 cubic yards; porous concrete round 
drains behind walls of dock, po pee of five parts of 
screened gravel (free from sand) and one part of Portland 
cement, 52 cubic yards; rubble filling under end wall of 
caisson chamber, grouted with Portland cement, in the 
epee of one measure of Portland cement to twenty- 
our measures of rubble filling, 79 cubic yards; rubble 
filling in foundation of rudder well, &c., 49 cubic yards— 
total, 19,609 cubic yards.” 

It is next pointed out that several deviations from the 
specification were made in. the execution of the work. As 
to these, the report states : 

‘The provision (page 41 of specification) for regulating 
and limiting the sizes of the gravel and broken stones, 

rt of which should ‘pass freely through a ring 2 in. 
in diameter,’ and part ‘through a ring of 4 in. in dia- 
meter,’ was not literally adhered to, as the stones were of 
a larger average, granite chips having been added and 
passed through a mixer, to coat them with cement ; 
whilst the large rubble stones were rather reduced in 
quantity and coated with grout. 

** An important deviation from the specification, due, as 
I am informed, to the misinterpretation of an order given 
on July 13, 1882, which applied to a change in the construc- 
tion of the harbour quay walls only, was the alteration of 
the construction of a portion of the wing walls, which, as 
specified, were to have a facing 2 ft. thick of strong con- 
crete composed of one part cement, one and a half ; 
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sand, and two parts stones, extending from the foundation 

toe to the underside of the granite facing, 32 ft. above low 

water; the mass, or body of the wall behind the strong 

concrete facing, to be composed of one part cement, three 
sand, and six parts stones. 3 

“The deviation from the contract consisted in the 
omission of the strong concrete facing, and the alteration 
of the proportion of the stones from six parts to four, in 
the concrete of which the body of the wall was formed, 
for the whole width from back to face; the face being 
coated with plaster from § in. to ? in. thick, made of 
Portland cement and sand, in the proportion of one to 
one and a half. This alteration, with an addition that 
was also made to the height and strength of the concrete 
used in the foundation, involved the use of larger quanti- 
ties of cement than would have been required by the 
specified arrangement, for which extra quantity the con- 
tractor was not paid. The chief alterations from the 
contract specification, made with the approval of the 
engineer, were the substitution of granite ashlar for 
rubble in the risers or faces of the altars, the alteration in 
the so-called water-tight plaster, specified to be made of 
one part cement to three of sand, to one part cement to 
one and a half parts of sand, the backs of the dock walls 
were plastered, and a reduction effected of the proportion 
of sand used in the ordinary mortar, making it partly one 
cement to three of sand, and partly one cement to four of 
sand, instead of one to five, the alterations tending to 
strengthen the work.” 

In reference to the concrete Mr. Messent says: ‘‘I 
have found in practice that the greatest efficiency with 
economy can be approximately attained by so propor- 
tioning the quantity of the mixed sand and cement as 
to form about one-third of the whole mass, or one-half 
of the quantity of stones; the strength of the mass so 
proportioned depending upon the relative proportions 
of the cement and sand. The sizes, or variety of the 
sizes of the stones, and the character of the sand would 
make a little difference as to the best approximate pro- 
portions. When thedimensions of the stones are varied, 
so that the smaller stones fit well into the interstices of 
the larger ones, a larger proportionate quantity of stones 
may be used than when they are approximately of 
uniform size. According to the above principle and 
practice, the proportions specified with the two kinds of 
rubble concrete, which together form the great bulk of 
the concrete work, viz., 8650 + 9803 = 18,453 cubic yards 
out of a total of 19,609 cubic yards, are not such as to 

roduce the best results for the quantity of cement used. 

e proportions for 8650 cubic yards were one part cement, 
three parts sand, three parts ballast, and six parts of 
large stones over 40 1b., and for 9803 cubic yards, one 
part cement, four parts sand, four parts ballast, and eight 
parts of large stunes, The large stones were pl in 
the mass, and the concrete being filled in around them, 
they did not form an actual portion of the concrete, so 
they may be left out of the present consideration. The 
composition of the concrete portion in the first case may 
therefore be descri as permeable mortar, made of one 
part of cement and three parts of sand, interspersed 
with ballast and granite chips, the volume of the mortar 
exceeding that of the stones in the proportion of nearly 
four to three; and in the second case, as a still more 
permeable mortar (made of four parts sand to one part of 
cement), exceeding the stones interspersed in the propor- 
tion of nearly five to four. Now had the cement, sand, 
and stones (using the same quantity of cement) been in the 
proportion in the first case of 1 + 14 + 4h, the mortar 
would have been increased in strength, and made about 
six to eight times less permeable; whilst its extent would 
have been diminished by three-eighths, and the imper- 
vious portion increased by one-half; the relative prepes. 
tions of the mortar and stones being as two and a half 
to four and a half instead of four to three. In the second 
case, if the proportion had been one cement, two sand, 
and six stones, there would have been a greater and more 
advantageous difference in the incre strength of the 
mortar and the relative proportions of the permeable to 
the impermeable portions of the mass, which would have 
been as three to six instead of five to four. 

‘In these remarks I feel that I am commenting upon 
proportions for concrete recommended or approved by an 
engineer of great experience, and for which proportions 
there are probably many precedents; and I admit, that 
whilst I should similarly have objected to or commented 
on the same proportions six or seven years ago, I should 
certainly not have anticipated such a result from their 
adoption as is now under consideration. It is also fair to 
admit that apparently, where unaffected by sea water, 
the concrete of both kinds seems very strong and ample 
for the work in which it is used. Before leaving the sub- 
ject of the composition of the concrete, I should notice 
that although the unauthorised alterations in the composi- 
tion of the wing walls involved an increase in the quantity 
of cement used (to the extent of about 12 per cent.), the 
actual result was the weakening and increased perme- 
ability of the wall for its whole thickness from 2% ft. to 
12 ft. above datum. For, whilst the comparatively water- 
tight concrete facing specified to be 2 ft. thick, was re- 
placed by a plaster skin of the same strength, but only 
about 4 in. thick, the change in the composition of the 
mass of the wall from one cement, three sand, and six of 
stones, to one cement, three sand, four of stones, merely 
increased, without strengthening the mortar, or permeable 
portion in the proportion of four-tenths to four-eighths, and 
reduced the proportion of the stone, or impermeable 
material, by two-tenths. Had the proportion of sand 
been reduced as well as the ballast, so as to make the com- 

sition one cement, two sand, and five of stones, or still 

tter, 1+12+54, a much stronger and much less perme- 
able concrete would have been made, with the same 
prey of cement, compensating for the alteration in the 
acing.’ 





Having referred to the history of the graving dock—so 
far as the deteriorating symptoms are concerned—since 
the date of the opening (July 8, 1885), Mr. Messent states 
that generaily it ome that the deterioration was 
chiefly confined (so far as could be ascertained by examina- 
tion) to the concrete which contained the largest propor- 
tion of sand, viz., three to one and upwards. The plaster 
composed of one of cement to one and a half of sand was 
generally hard, as were the lower portions of the wing 
walls, as well as the portions of the culverts that were 
built behind, and clear of the walls, and which were made 
throughout of one of cement, two of sand, and three of 
stones, seeming undeteriorated in any way. 

On Mr. Messent’s suggestion a small specimen of the 
laster of the inner side was given to Professor Brazier. 
n arranging the specimens to be analysed by Mr. Pattin- 

son, Mr. Messent selected a number of apparently un- 
deteriorated as well as some deteriorated portions of the 
work, Among the former were included portions of the 
concrete and plaster above the level of high water, which 
consequently had not been affected by sea water. “In 
selecting the apparently deteriorated specimens,” says Mr. 
Messent, ‘“‘I endeavou: to obtain them as solid as 
possible, in order to be assured that they belonged to the 
place from which they had been taken, and had not floated, 
or oozed to the position in a semi-fluid state, when they 
might have been varied accumulations from other parts of 
the work, This may probably account for a difference in 
uantity or degree of the deleterious ingredients, found in 
the specimens analysed by Mr. Pattinson, compared with 
the analyses of Professor Brazier, the specimens analysed 
by whom were, I understand, soft and moist.” In the 
— of the briquettes, made of neat cements, supplied 
by three different makers (although made from different 
or batches), there is a very near concurrence in 

the reports of Professor Brazier with that of Mr. Pattin- 
son, who considers the cement originally to have been of 
fair average quality. In their examination of the de- 
teriorated concrete, both agree that the presence of too 
much magnesia in the cement is the cause of the deteriora- 
tion ; and that, as the same proportion or quantity was 
not found in the briquettes made of the neat cement used, 
the additional Raf found in the spoiled concrete must 
have been supplied by the sea water, in contact with the 
cemat portion of the concrete, which sea water, whilst 
precipitating the magnesia that it contains, takes away, 
in an altered form, a portion of the lime from the cement. 

Mr. Messent made experiments as to the quantity of 
sea water absorbed by briquettes of neat cement, and by 
briquettes made of cement mortar of one cement to three 
sand, finding that by repeated absorption and drying, the 
solids contained in the sea water were left in the briquettes, 
and the strength of the cement diminished in the neat 
cement briquette 69.64 per cent., and in the one to the 
three mortar briquette 36.8 per cent. One of his experi- 
ments is described by Mr. Messent as follows : 

“ T took two briquettes, viz., one of neat cement and 
one mixed, one to dana and, having procured two one 
gallon glass bottles with mouth and neck of about 1} in. 
internal diameter, I secured over the mouth of each bottle 
one-half of each briquette in such a manner that an 
water entering the bottles must pass through the half 
briquettes. They were then loaded and suspended by 
lines from a craft afloat in Shields Harbour, the depth of 
their immersion being about 18 ft., giving a pressure on 
the briquettes of about 8lb. per square inch. They were 
raised several times to allow the compressed air (if any) 
to escape, and after actual immersion for about 87 hours 
they were taken up and the contents of the bottles 
examined, when it was found that about 94 oz. of water 
had passed through the mixed, one to three, half briquette 
into the bottle, and only 1 oz. had passed through the neat 
cement half briquette. 

**T am of opinion (Mr. Messent says) that the cause of 
the damage to the dock is the injurious effect of sea water 
which entered through the holes in the plaster at four 
points, percolated the concrete of the intermediate portion 
of the wing walls and of the mass behind the altars of the 
dock walls, and in so percolating extracted lime from 
and deposited magnesia in the cement pertion of the 
concrete, causing it to deteriorate and expand, and that 
the injurious percolation was facilitated by the inappro- 
priate relative proportions of the cement, sand, and 
stones, or the insufficient quantity of cement in the 
original composition of the deteriorated concrete.” 

Mr. Messent gives reasons for the apparent non-ex- 
pansion of the quay walls, and for the absence of all pre- 
vious knowledge of the liability of Portland cement con- 
crete to deterioration from the action of sea water. The 
non-expansion of the quay walls he attributes partly to the 
concrete being deposited under water and Pance te their 
being practically immersed inthe water, which maintainsan 
approximately — level on both sides of the wall, with- 
out percolation. It is pointed out that if the intermediate 
concrete, instead of absorbing the whole possible quantity 
of water at first, had been built dry, and coated behind 
and in front with a water-tight skin of plaster, so that the 
whole of the water absorbed could only enter through a 
hole in the plaster at one end, the concrete at that end 
through which the whole of the water would pass, and 
for a considerable length from it, would have shown signs 
of deterioration as rapidly as they have been shown in 
the wing and dock walls. With regard to the want of 
precedent knowledge of the chemical action, he states 
that the action, where not accelerated by percolation 
under pressure, is necessarily slow—this being illustrated 
bf the analyses made of blocks taken from the north side 
of the south breakwater similarly proportioned to the 
deteriorated concrete of the graving dock walls; that 
some works constructed in the sea, made of injudiciously 
proportioned concrete, may be gradually deteriorating for 
many years without showing outward signs of such de- 
terioration, and that there may be other differently pro- 








portioned concrete works in which the deterioration, if 
any, will be shown at a period so remote as not to be 
worthy of present consideration. 

The last subject considered in the report is the repair 
of the dock, and its protection from further deterioration 
or damage. With regard to this matter Mr. Messent 
reports thus :—“‘ It seems evident, from the diminution of 
the aunty of water entering after the caisson and dam 
were moved further out, that the greater part of the water 
which had percolated and injured the concrete work of 
the dock came from the front, and I have been informed 
that during the construction of the dock behind the coffer- 
dam, the whole of the space was kept dry by a 6 in. 
diameter pulsometer. Therefore if the water is preveated 
from entering from the front, further damage or deterio- 
ration would be prevented, and I have no doubt that a 
very large proportion of the concrete is as yet uninjured 
whilst much of what is partially deteriorated is atill 
strong enough for the required purpose, so long as it is 
protected from the effect of further sea water percolation. 
With this object the work of repair and protection that I 
recommend are chiefly confined to the outside entrance and 
wing walls. They consist of an additional apron, made of 
concrete, com of one Portland cement, and one and a 
half sand, and four and a half vel, inclosed by sheet 

iling at least 10 in. thick, 18 ft. long, with outside wall- 
ng, tied to the present ~ aay and wing walls by wrought- 
iron bolts at 5 ft. intervals. The facing of the wing walls 
should be taken down, probably for a depth of 24 ft. from 
the face, so as to remove the deteriorated portions of the 
concrete, and berefaced from the foundation to underside of 
present granite facing, by coursed granite rubble, backed 
with random rubble, set in Roman cement mortar. The 
coursed rubble to consist of two stretchers to one header, 
and to average in depth 14 ft., whilst the average of the 
coursed and random rubble should be 24 ft. deep, to be 
properly stepped and bonded to the existing concrete and 
returned for the whole thickness of the walls at the end 
next the harbour quay walls. The present ashlar facing 
of the upper portion of the wing walls to be rebuilt with 
Roman cement mortar, wo deteriorated concrete behind 
to be taken out and — by random rubble, in 
Roman cement mortar. The copings on all the rebuilt 
work to be taken up and reset. The entrance walls to be 
similarly refaced between the quoin stones, which must 
be reset, a few cracked quoin stones to be replaced by 
new ones. The refacing of the -entrance walls to be con- 
tinued to the underside of the stairs, any of which that 
may be lifted or displaced to be reset in strong mortar. 
The sides of the caisson chamber to be faced with granite 
coursed rubble, 9 in. thick, with random backing, stepped 
and bonded into the concrete, after the removal of the de- 
teriorated portions. Those portions of the culverts that 
through the entrance and wing walls should be faced by 
coursed granite arch, side, and invert stones averaging 1 ft. 
in thickness, replacing the deteriorated concrete pre- 
viously removed. The present outside apron, with the 
proposed addition to the apron, to be covered with a 
paving of granite sets, 9 in. thick, set, bedded, and 
jointed in Roman cement mortar. The outer sill between 
the granite quoins to be similarly paved, any defective 
concrete found being removed and replaced by rubble in 
cement. The dock walls should be carefully examined, 
and in those places where the altar stones have been 
lifted over 4. from their bed, they should be taken up, 
and after the removal of the soft concrete under them 
(which should be ae by rubble in Portland cement 
mortar), they should be reset with Portland cement 
mortar (one to one and a half). Where the cracks shown 
are less than 4 in., the — may be raked out for a 
depth of 3in., and refilled with one to one and a half 
Portland cement mortar. I have not mentioned any 
repair for the foundation walls and floor of pump room 
as the cause of the inconvenience will, I believe, be remov 
by the repair of the entrance and dock walla. I estimate 
the approximate cost of the above described repairs, 
exclusive of the cost of the cofferdam, at 2700/., the 
greater part of which may be considered as an addition 
to the strength and quality of the dock, which, consider- 
ing its magnitude, importance, and also its locality (viz., 
in the middle of a granite district), should, I think, at 
least have been faced with, if not constructed entirely of, 
granite when first constructed.” 

Tn a postscript to the report, Mr. Measent says: “* After 
conference with the Lord Provost and committee, on the 
26th instant, I again visited the dock, and agreed with 
Mr. Smith as to the form and construction of a coffer- 
dam, to be made independent of the caisson and present 
dam, the cost of which is estimated at about 1600/. I 
recommend the proceeding with the cofferdam with as 
little delay as possible, with the view of expediting the 

rmanent repair; and, still more, of preventing any 

urther deterioration that may be caused by the percola- 
tion of those portions of the wing walls not inclosed by 
the present dam.” 

The appendices to the report consist of (1) a reprint of 
Professor Brazier’s reports addressed to Mr. Smith, the 
harbour engineer; (2) a report by Mr. John Pattinson, 

ublic analyst for Northumberland, Newcastle-on-Tyne, 
} 294 of the results of his analyses of twenty specimens of 
cement and concrete from the Aberdeen Graving Dock ; 
and (3) a report by Mr. Pattinson of his analyses of the 
experimental briquettes used by Mr. Messent in finding 
the relative porosity and deterioration of mortars. 





Dvucker’s PortaBLe Hospitars.—A most interesting 
exhibition of Ducker’s portable hospitals and houses is to 
be seen in Charles-street, Whitehall (opposite the India 
Office). A building capable of containing twelve beds 
can be carried on a single van, and can be erected in 
about an hour without the use of a single tool. In an 
early issue we shall illustrate a building of this kind. 
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BEVER’S HIGH-SPEED ENGINE. 

Brver’s high-speed engine is single-acting with two 
cylinders on opposite sides of the crankshaft and 
coupled to cranks opposite each other. The engines 
are made either high pressure or compound, and the 
cylinders are so proportioned, that the pressures are 
equal on each side, thus balancing each other on the 
crankshaft. The high-pressure piston is connected by 
a straight rod to the centre crank-pin, and the low- 
pressure one by a forked rod to the two side crank- 
pins ; by duly proportioning the weights of these rods 
and pistons, they can also be made to balance each 
other, 

The distribution of steam is effected by one valve, 
which is mounted direct on an eccentric portion of the 
crankshaft, and being guided by a link at one end, has 
a sort of oscillating motion imparted to it. This 
motion has the effect of always keeping the valve faces 
in good condition, and prevents any possibility of 
cutting the faces, The steam is admitted at the back 
of the valve at one end, and is exhausted at the other, 
in both cases a steam-tight joint being obtained by a 
packing ring pressed against the valve chest cover by 
springs. : 

The lubrication of all the working parts is auto- 
matic, and is effected by the parts dipping into a bath 
of oil and water at each revolution, the oil being 
always kept at one level by an arrangement which 
allows the water to run off through the overflow when 
it exceeds a certain fixed height. 

The engraving shows an engine exhibited by Messrs. 
Bever and Dorling at the Saltaire Exhibition, driving 
a Giilcher dynamo at 800 revolutions per minute for 
aro lighting, 








THE INFLUENCE OF SUGAR UPON 
CEME 


NT.* 


By Harry px B, Parsons, New York (Member of the 
Society). 

Tuts paper contains the results of some experiments, 
made by the author, assisted by Henry Hobart Porter, 
Jun., EM. to determine the influence of sugar upon both 
natural and manufactured cements. 

The addition of saccharine matter to cements, for the 
purpose of obtaining increased strength, is not new; it 
was first brought to the notice of the author during the 
past year by articles and letters published in the scientific 
periodicals. Mr. Guildford Molesworth, the well-known 
engineer, wrote from Simla (India), August 28, 1886, to 
Mr. Samuel Crompton, as follows: ‘ With regard to 

our addition of sugar to mortar, it is a practice that has 

en in use in the Madras Presidency from time imme- 
morial.” It has been the usual custom in that country 
to add a small quantity of the coarsest sugar—‘‘ goor” or 
“‘ jaghery,” as it is called—with the water used for gaug- 
ing the mortar. There are also in some of the old Englis 
records, statements where sugar and other substances were 
added to mortar for the lpiay of imparting some extra 
strength. (See Railroad and Engineering Journal, Jan- 
uary, 1887), 

‘The following tests were made to conform to the system 
recommended by the Committee of the American Society 
of Civil Engineers (Transactions, November, 1885.) The 
machine used was a “ Riehle Brothers standard cement 
tester ;’ the form of the mould and the shape of the jaws 
being those adopted by the above committee. | 

The cement was passed theowgh a No, 74 sieve, having 
5476 meshes to the square inch; was thoroughly mixed 
with a hand trowel, and placed in the moulds without 
pressing or scape i the greatest care being taken that 
the briquettes should be made under like conditions, in 
order that the tests might be relative one to another. The 
briquettes were exposed to the air for twenty-four hoursand 
then placed in water, where they remained till broken by 
the Riehle tester. This water was syphoned off every 
third or fourth day and replaced with fresh. A constant 
jempenners was maintained between 60 deg. and 70 deg. 

ahr, 

Gs tests were divided into three classes—Series A, B., 
and C. 

Series A.—Iu these tests the sugar was added in the 
form of refuse molasses from a sugar refinery. This re- 
ae asanalysed by W. D. Horne, chemist, contained as 

ollows : 


Per Cent. 
Cane sugar ... su 49.00 
Carbonate of potash 10.00 
Water... oe c = ibs 22.50 
Vegetable and mineral impurities 18.50 

100.00 


For each briquette a quantity of this molasses was 
taken to furnish the requisite percentage of sugar; then 
water was added till the required amount of liquid for 
gauging the cement was obtained, namely, 35 per cent. by 
weight. The cement used was ‘ Dyckerhoff and Soehnes 
German Portland.” These tests were somewhat imper- 
fect, owing to the fact that the standard solution of 
molasses was found to alter in chemical composition and 
could not be kept constant. This action was so great as 
materially to affect the strength of the briquettes, and 
thus a large number of tests were discarded as being un- 
reliable. owever, the series of tests which contained 





* Read at the Philadelphia meeting, American Society 
of Mechanical Engineers. 
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1 per cent. of molasses, gave results as recorded in the 
accompanying Table, the figures representing the tensile 
strength in pounds per square inch : 

















Jj oul sf 3] 3] 3 

bio ages a eel 

me of Tests .. lo Blo Be 8l02/5 3/05/2555 

E 

5Fla9 SF AF oF A632 

Neat .. .. .. «| 709/160 |2099 888 | 486 446 [456)|4853 
With 1 per cent. molasses ..| 20 27 | | 4 “i (1783 853) 

1 i 








If the results of these tests be graphically repre- 
sented it will be noticed that while the curve of neat 
cement rises steep and full, the curve representing the 
mixture of cement with one per cent. of molasses is con- 
siderably lower; rising, however, at the end of two 
months very noticeably and approaching the curve of neat 
cement, which the writer is led to believe, by his expe- 
rience, it would have crossed if the tests could have been 
extended further. The figures given are the averages 
in each case of from four to six tests. The general 
appearance of the briquettes was good, although after 
a ar most of them became covered with a slimy 
mould. 

Series B.—In order to avoid the ill-effects produced by 
the molasses, this series of tests was made with pure 
crystallised sugar. A known weight of sugar was dis- 
solved in a measured quantity of water to form the 
standard solution. The proper quantity of this solution 
was added to the water for working up the cement, as in 
the test where molasses were used. The manipulation of 
the briquettes was in every way similar to that of ‘ Series 
A.” The cement used was the same, namely, Dyckerhoff’s 
German Portland. No trouble whatsoever was experi- 
enced with the solution of sugar or with any mould on the 
briquettes. The amount of sugar used for each briquette 
is the stated percentage on the weight of cement therein. 
The results may be tabulated as follows, the figures repre- 
senting, as before, the tensile strength in pounds per 
square inch : 
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Series C.—This series of tests was made with F. 0. 
Norton’s Rosendale (natural) cement, with the same 
standard solution of sugar asin ‘‘ Series B.” The manipu- 
lation and treatment of the briquettes were the same as 
before, with the exception that 40 per cent. of water was 
used for gauging. 

If the results obtained are graphically represented, 





and we make a comparison of the curves of strength, 











we are able to note very clearly the effects produced by 
the addition of sugar. 

With the molasses the cement was retarded in setting, 
and very much more so than when the same cement 
was used with the addition of pure sugar. This was 
probably due to the great quantity of impurities which 
the molasses contained; and, perhaps, also to some 
active chemical operations which may have taken place 
before the cement became thoroughly set. The same 
slow setting was also exhibited by the F. O. Norton 
cement, when large percentages of sugar were used (as 
for example say 3 and 4 per pres 4 the cement re- 
quiring at least 48 hours before it became sufficiently hard 
to remove from the moulds. In fact, some of the briquettes 
of the Norton cement, when mixed with only 2 per cent. 
of sugar, were so soft at the end of twenty-eight days in 
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water that they would not stand handling, but crumbled 
when touched. In cases where more than 2 per cent. .of 
sugar were added to the Portland, and more than 1 per 
cent. to the Norton cement, both were rendered practi- 
cally useless, The sugar did not seem to have any 
chemical effect upon the briquettes, for on examining the 
surfaces of fractures, crystals of sugar were easily de- 
tected. These crystals varied in size, were sometimes 
single and at others were clustered together ; generelly 
they were found in the air-holes throughout the briquette. 
Of course the sugar on the outside, or very near the sur- 
face of the briquettes, was dissolved by the water in which 
they were placed. On the contrary, the sugar in the 
middle of the briquettes seemed to have collected in these 
small air-holes and formed its crystals as the cement set. 
The reason why the sugar should give increased strength 
to the cement, appears to the writer to be more mechanical 
than chemical. That is to say, the sugar by its presence 
in the briquette ener simply to retard the setting of 
the cement, and thereby permits the chemical changes in 
the cement to take place more perfectly. In order to 


565} | insure the greatest accuracy, all tests were rejected when- 


ever there was the least cause for suspicion; thus there 
ons only recorded herein about 70 per cent. of the tests 
e. 





ENGLISH AND CONTINENTAL STEAM Fire Encings.—Asa 
set-off to the current discussion on the introduction of Ger- 
man goods into this country, we hear that the city of 
Frankfort has recently acquired one of Messrs. Merry- 
weathers’ London Brigade steam fire engines; this was 
selected in preference to any of the Continental makes, 
after very careful inquiries on the part of the authorities 
and after witnessing a series of severe tests, 
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‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
pgp phe rn a ap elas name. ie aupettoned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, 

mecery-Lane, E.C., either y, or by letter, rs 


personall 
amount VA Fae and postage, addressed to H. READER Lack, 
The date o, advertisement of the accept of @ complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
a“ may at any time within two months from the date of 
advert. of the pt let i i 
, notice at the Patent Office of 








of @ comp specification, 
opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


MACHINE TOOLS. 


15,195. R. Hodson, London. Improved Apparatus 
for Drilling, Boring, Screwing, or Tapping Holes, 
(lid. 8 Figs.) November 22, 1886.—This improved rtable 
drilling and screwing apparatus is fitted with differential gear so 
as to be used as a power drill with an automatic feed, but is also 
capable of being used as a simple drill with hand feed. The ap- 
paratus may be driven by a rope and comprises a compound 
spindle or drill holder A, A', carrying the rope pulley G. The 
rope pulley is divided horizontally at its centre to form a case for 
the reception of differential gearing. The compound spindle is 
socketted to receive a drill or other tool B at its inner end, while 
its outer end enters a pressure cap or bearing C', and is supported 
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in any desired position against the thrust of the feed of the tool by 
an abutment arm C adjustably attached toa round drill post D. 
For the purpose of opines an automatic feed, and of securing 
an increase of power by driving the tool through differential gear, 
an arm or stop is provided which tightly embraces the outer 
flanged tube, the outer end of this arm working freely up and 
down against the clamped bar. By the rotation of the pulley G, 
rotary motion is communicated to the drill holder by reason of 
the pinion 2 acting as a fulcrum over which the pinion, 4 rolls, 
thus causing the rotation of the pinion 3, which being in gear 
with the pinion 1, imparts rotary motion to the drill holder A. 
(Accepted November 9, 1887). 

15,612. W. Tranter, Birmingham. ents 
in the Manufacture or Production of Cannon and 
other Arms, and in Tools to be Used therefor, and 
in Projectiles therewith. (8d. 6 Figs.) November 30, 
1886.—According to this invention the forgings are hardened by 
first heating and then plunging into a bath of rain water and 
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carbonate of soda. The forgings are then reheated to a low red 
heat and rolled whilst hot. This treatment has for its object to 
render the metal finely fibrous and ductile, The improved boring 
and rifling tool consists of a hollow bar or rod a, a4, in which are 
fixed cutters c with inclined parts and cutting edges c?. The tails 
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of the cutters c abut upon yielding bearings e. The cutters are 
caused to open out by means of the advancing screw g and rod /, 
which is formed with a wedge-shaped extremity c# ig 
the inclined parts of the cutters c. The projectiles are coated 
externally with an anti-friction alloy. (Sealed December 6, 1887). 
820. ‘W. Oram, Salford, Lancaster. Improvements 
in Hydraulic Presses. na! 2 Figs.) January 19, 1887.— 
This invention relates to improvements on the Patent No, 1029 of 
1868 granted to the same inventor. The present improvements 
consist in boring the outer ram throughout its whole length and 
placing the leather at the top of the inner ram, and further making 
the top of the outer ram loose and removable, by which means 
the leathers may be readily renewed without lifting out both rams 
as heretofore. (Accepted November 16, 1887). 


10,738. A. W. Daw and Z. W. Daw, Aamdals 
Kobbervoer , Norway. Improvements in 
Rock Drills. (8d. 6 Figs.] August 4, 1887.—The usual valve 
V for controlling the admission and exhaust of steam or compressed 
air to and from the main cylinder C is operated by means of reci- 
procating pistons P', P2. e drill piston and its rod are rotated 
at each backward stroke of the drill D by an arrangement com- 
prising an externaily rifled nut N carried by the piston-rod, and 
engaging an internally rifled bush Y, whose outer surface is formed 
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with a conical seat cee which a ratchet wheel U2 is forced by 
a spring (so as to enable the bush to turn in the wheel in case of 
any unusual obstruction during the backward stroke) and pawls 
arranged to engage the said wheel during the backward stroke. 
The drill is fea forward by means of a hollow rifled rod B mounted 
on the piston-rod, and engaging the boss of a crank K which is 
actuated by means of the ratchet-wheel U, the toothed wheels W 
and W!, and the feed-screw Q, which is operated by the handle H. 
(Sealed November 18, 1887). 


SMALL TOOLS, 


14,973. H. Harford and C. F. Sutcliffe, South 
Shields, Durham. Improvements in Spanners. [6d. 
2 Figs.) November 18, 1886.—The improved spanner comprises 
a circular head A with jaws of various sizes cut out from the cir- 
cumference towards the centre. The head A is free to revolve on 


Fig) Fig 2 











a pivot D on the handle B. When the jaws have been brought 
into any desired position the screw-threaded pivot D is tightened, 
and the head A is prevented from revolving by one or the other of 
the jaws being dropped over the head C of a stop bolt fixed in the 
handle. (Seuled December 27, 1887). 

15,908. W. Smith, D. Marks, and R. Watson, 
Keighley, Yorks. Improvements in Rack and Worm 
Mec Applicable to Vices and other Appa- 
ratus. (8d. 6 Figs.) December 6, 1886.—On the shaft a is 
fixed a worm 6 gearing with the teeth of the rack c.’ Part of the 


thread of the worm b is cut away, so that when the said cut-away 
part comes next to the rack, the shaft @ may, together with the 
worm }, be freely moved in-or out, A second worm / witha 
similarly cut-away portion is mounted loosely upon the shaft a. 
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Projections formed upon the worms are caused to engage one with 
the other, with the result that one or other of the worms} or 
will be kept in constant gear with the rack ¢, so long as the handle 
is moved in onedirection, and the jaws /, k will thus be caused 
to grip the work. By reversing the motion of the handle the cut- 
away parts of the worms are brought into a straight line with each 
other, and away from the rack ¢, so thatthe shaft @ can then be 
moved outwards, and thus bring the jaws away from the work. 
(Sealed December 2, 1887 
2611, J.G. Gibbon, Dublin, and T. Moore, Sarshill, 
Improvements in the Manufac- 
es, and other 
Implements for Grinding and Sharpenin nes | 
and Mowing Machine Cutting Blades, Tools, 
other Objects. [4d.) February 19, 1887.—The improved 
grindstones, &c., are made from an artificial stone composed of 
Portland cement andsand. (Sealed January 13, 1888). 


PUMPS, 
. 15,499, T. H. Ward, Tipton, Staffs ents 





. Improvem 
in Pumping Machinery. (8d. 6 Figs.) November 27, 


1886.—Inventor claims chiefly in double-acting pumping machi- 
nery, the combination of two separate and independ ent rs of 
valves having a common axis, each pair of which consists of a suc- 





Fig.1. 














tion valve surmounted by adelivery valve ; the two pairs of valves 
being separated one from the other by a plug or ‘*false valve” Z. 
(Sealed December 2, 1887). 


748. C. C. Worthington, Irvington, N.Y., U.S.A, 
Improvements in Pumping Machinery, [1s. 1d. 6 Figs.) 
January 18, 1887.—This invention relates to the combination or 
arrangement and use with steam pumping machinery of parts 
adapted to facilitate the employment of manual labour for ac- 
tuating such steam pumping engines on occasion, so that the 
manually operated additional pert may be quickly and simply 
applied and removed. (Sealed December 2, 1887). 


10,908. S. Seccombe, Pendowrie, Cornwall. Im- 
provements in Pumping Apparatus. (6d. 3 Figs.) 
August 9, 1887.—On the downstroke of the piston }, the valve e is 
closed, the valve j is opened, and water is forced by the piston 
through the tube? into the tube or column d, the valve / being 
closed by the pressure, and the valve g opening and admitting 
water which follows the piston b, ready for being raised by the 
upstroke. On the upstroke of the piston the valve e is opened 
by the upward pressure of the water, and the valves ) and 

are closed, so that the water or other liquid will be forced 
into the tube or column d through the tube ¢ and valve 
e; the valve f will also be opened .so that liquid will enter 























pe PR bo @ beneath the On the downstroke 
e 
column d, above the valve e through the tubei. At thesame time 
the suction valve g is opened the liquid entering the above 
the piston through the lower part’of the column d and the cross- 
tubec. To obviate the necessity for employing the usual n- 
sive system of balancing rods or the like a cock & is vided 
which is placed above the valve j in the tubei. This cock can be 
adjusted to cause wire drawing on the downstroke of the piston 
which with the extra long distance the water has to be drawn 
from the wind bore through the valve g to the top of the piston b, 
will render unnecessary the employment of little if any balance 
except in very deep workings. (5 November 22, 1887). 


HOISTING. 


15,601. J, Hastie, Greenock, Renfrew, N.B. Im- 
provements in or Connected with Frictional Brakes 
for Raising and Lowering Machinery. (8d. 2 Figs.) 
November 30, 1886.—This invention has for its object to auto- 
matically prevent a weight that is being lowered from running 
down uncontrolled, Fig. 1 shows the parts of a winch in which 
the brake is applied directly to the winding barrel or to @ pulley 
fixed on the same shaft. The brake shown isan ordinary differen- 
tial brake caused to act automatically by means of a weighted 
lever, Thus the brake strap 4 has a constant tendency to press 
upon the drum 3. On the drum shaft is fixed a wormwheel 17 
with which gears a worm 16. When the worm is caused to rotate 
by the operator by means of the handle 15 in the direction of the 
small arrow shown on the handwheel, the worm 16 by. its action 
upon the wormwheel 17 Sarees to be stationary) makes the 
shaft 13 move towards the left and draw over the lever 11, thereby 
making the bell-crank arms 7, 8, move so as to relieve the brake 


piston. b. 
ton the liquid will lift the valve 7 and enter the 





strap 4. The load then descends and causes the winding barrel to 
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turn in the direction of the large arrow. If the load is to continue 
to deacend the tor must continue by turning the handwheel 
to neutralise the action of the wormwheel upon the worm, and on 
his discontinuing to do so the brake will be immediately applied 





by the automatic action of the worm ring, and the descent of 
the load will be thus stopped. In Fig. 2 the brake is shown 
copes toa ae 20 on a —_ shaft 21 which is geared to 
the winding barrel shaft 18. (Sealed December 2, 1887). 


606. T. Kirkland, Mansfield, and T. Barnett, Tever- 
shall, Nottingham. An Improved Automatic pape. 
ratus — to Colliery and other Winding 
Engines Prevent ding. [ls ld. 7 Figs.) 
January 14, 1887.—According to this invention steam is cut off 
automatically from the winding engine at a certain determined 

int, and the brake is gradually applied until the cage is brought 

rest. (Accepted November 19, 1887). 


1675. EZ. T. Sesthere, previa , Kent. Improve- 
ments in or relating to Lifts, Hoists, Cranes, or the 
like. (8d. 5 Figs.) February 2, 1887.—Inventor claims: 
stop or a = in raising and lowering 
combination of a dr ving pulley or pinion having a 
mounted on a threaded driving shaft, and a ratchet disc with 
friction pawl or roller having bevelled circular projections or 
grooves capable of engaging with corresponding grooves or pro- 
jections on the driving pulley or pinion, these parte being 
arranged in either or on both sides of thedriver. (Accepted Novem- 
ber 19, 1887). 


1729. C. Holcroft, Dudley, Worcester. New or Im- 
proved Machinery or Apparatus for Preventing 
Accidents by Overwinding of the Cages of Mine 
Shafts, Lifts, and other Hoists. [ls.1d. 14 Figs.) Feb- 
ruary 8, 1887.—At a short distance below the winding drum is 
arranged a pair of shears, through the open or separated cutting 
blades of which the lifting rope is caused to travel. In case of 
overwinding, a disc attached to the hook of the cage raises the 
shears so as to cause their cutting edges to approach one th 
and thus cut the rope. Aut tic safety catches prevent the falling 
of 1 cage and shock to the persons in it, (Sealed January 13, 
1888 








ROLLING, FORGING, &c. 


15,110, W. Lorenz, Karlsruhe, Germany. Smaroves 
Means for Reducing Tubviar Bodies to a aller 
Diameter, more Particularly Applicable to Metal 
Cartridge Cases, (8d. 12 Figs.) November 20, 1886.--Fig. 1 
shows a cylindrical cartridge case A, which is to be reduced in dia- 
meter by successive oy of short dies. For this purpose a 
tapering die B is employed having alternate annular grooves and 
projections }, through which die the case A is gradually driven by 
moving either the die or the case, until the die ves in the 

















position shown at B in Fig. 2. For reducing the diameter of the 
case toa further extent a correspondingly formed die B! (Fig. 3) 
is employed, and for making the neck at the upper endadie B? 
having teeth b! is used. The entire case also be afterwards 
subjected to the action of a finishing die re . 4) having a length 
one to that of the case A, and which may haveann 

rojections as shown on left-hand side, or may be made smooth in 

he ordinary manner, as shown on right-hand side of the figure. 
(Sealed December 2, 1887). 


15,688. 8S. Fox, Leeds, Yorks. Improvements in 
Machinery or Apparatus for the ufacture of 
Frame Plates for Rolling Stock. [1s. 1d. 16 Figs.) De- 
cember 1, 1886.—Inventor claims substantially: A machine for 
the manufacture or formation of frame plates for rolling stock, 
— a head, a movable platform or table, actuatin 
mechanism, a male die, a female die, and a recessed floor, adap’ 
to be used in conjunction with punches for producing flanges at 
one side, and bulgings or embossments at the other side of a 
frame plate. (Aécepted November 26, 1887). 


915. C. Uldall, Co Emgrovement te the 
Manufacture of Forks for or other cultural 
Pur (8d. 7 Figs.) January 20, 1887.—The improved 
method of manufacturing hollow-pron: forks, consisting in 

ually curving the edges of a flat fork-shaped blank between 

ies, closing the points by welding, and then giving the fork the 
desired lateral and transverse curve of the prongs. The improved 
apparatus comprises upper and lower dies, a blunt and rounded 
wedge-shaped plunger, a pair of forked-shaped dies, and two dies 


having respectively aconvex and aconcaveface. (Sealed January | December 
J 


, 1888), 
J. Schmidt, Fagen G . Toothed 
Rolled Wire. (6d. 6 Figs February 2, 1887.—Inventor 
claims: Wire provided with teeth or barbed hooks, named toothed 


or pointed wire, made by cutting lateral ribs of a suitably shaped 
wire and then bending the cut material sideways. (Accepted 
November 19, 1887). 


10,658. A. J. Boult,London. (C. F. Tebbets, Piles ’ 
= yy tus for Roll- 


Mae U.S.A.) im ns for Boll: 

pecial Forms. . 8. 
August 2, 1887.—This invention relates to the construction of a 
machine for making metal articles having a circular cross-section 
by means of curved dies mounted on platens and working in 
curved paths. (Sealed December 6, 1887). 


EXHAUSTING AND BLOWING. 


14,799. G.W. Wade, Hornsea, Yorks. An Improved 
Blast or Exhaust Fan. (8d. 6 Figs.) November 15, 1886. 
—The air entering into the fan casing from both sides is delivered 





by right and left-handed screws D, D! into a hollow fan wheel F 
by means of which the air is discharged at a high velocity through 
the outlet passage G. (Sealed December 28, 1887). 


EXCAVATING. 


14,502. J. Gill, London. Improvements in Grabs, 
Buckets, or Skeps. (8d. 11 Figs.) November 10, 1886.—The 
improved grab is made to open and close by the mere operation of 
raising and cawesing it, and comprises an outer frame F having an 
action independently of the main or inner frame A which carries 
the grab proper and the chain barrels B', B, B', This outer frame F 
is provided for the purpose of carrying the means of suspending 
the grab independently of the lifting chain C, the rods or other 
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pparatus for opening the grab, and the disengaging pieces for 
releasing the catches G which hold the grab open. Figs. 1, 2, 
show the grab when closed and being drawn up with a load. 
Fig. 8 shows the tion of the catches, &c., when the grab is 
descending after having discharged its contents. Figs. 5 and 6 
show an alternative method of automatically working the catches. 
The grab is closed by means of the closing chains C! upon the 
barrels B', B', (Sealed January 6, 1888). 


307. J, Allard, Harfieur, France. Automatic Dis- 
tributing Apparatus for Conveying Dredged Silt or 
Spoil and the like by Means of a Current of Com- 
Air or Water. [ 8 Figs.) January 8, 1887.— 
ccording to this invention the spoil is discharged by the 
dredger buckets through a hopper on to a fan or paddle-wheel 
revolving in a vertical plane with ite lower portion within a pipe 
through which is constantly — a current of commprensed, air 
or water. The spoil is fed gradually and regularly by the wheel 
into the pipe and is swept away by the current as soon asit arrives 
in the pipe, so that the latter can never get choked. (Sealed 
January 13, 1888). 





MISCELLANEOUS, 


13,922. W. H. lindans. London. Improvements in 
Apparatus for Mould Coal Dust or Small Coal 
into Solid Blocks. (6d. Figs.) October 29, 1886.—The 
improvements have reference to apparatus for heating the coal 
dust or small coal prior to its being compressed into solid blocks 
by peep mye J machinery. For this purpose the coal dust is 
forced by means of a revolving screw through a revolving tube 
heated externally to about a heat. (Sealed October 28, 1887). 


15,360. J. ¥. Johnson, London, (P. Cote, Paris.) A 
New or Improved Motor. [ls.5d. 14 Figs.) November 25, 
1886.—This invention relates to the arrangement and construction 
of motors in which the action of weight or pressure, or weight and 
pressure, is or are utilised through the medium of rack mechanism 
to produce motive power. (Sealed December 2, 1887). 


15,896. W. P. Thom: London. (S. Bensaude, Paris.) 
The Manufacture Alcohol from Manioc or 
prevence® rela’ thereto. [6d.) December 4, 1886.— 

e improvements consist in cutting the root in pieces in its 
fresh state, and afterwards submitting it to a complete drying 
process which allows its transportation and conservation for 
ulterior Tk by means of any suitable process. (Sealed 
13, 1887. 


16,047. G. Ashworth and E, Ashworth, Manchester, 
oe sha tet meng —o in Apparatus for Masheniag ms ne 
8. = 





one (8d. 
cember 8, 1886.—According to this invention the wires pass from ! 18. 





the hardening and tempering flame immediately into the 
chamber B which is kept filled Fr iscane of the pipe A with car- 
buretted hyd n or other gas free from oxygen. The chamber 
B is shown be ae on a larger scale in Fig. 2, and in section in 


Fig.1. 


a) 





Fig. 3. The wires d enter at f, are carried round by the carrier 
wheel ¢, which is rotated by the shaft ¢ ata speed calculated to 
allow the wires to pass out at g cool enough to bear exposure to 
the oxygen of the air without scaling or discoloration. (Sealed 
January 17, 1888). 


16,350. J.F. sinade, Eastwood, Wicklow. Propul- 
sion by Atmospheric ion, (8d. 2 Figs.) December 
18, 1886.—This invention relates to the application of intermittent 
as distinguished from continuous action to make the resistance of 
the atmosphere economically effective for the purpose of propul- 
sion. (Sealed December 27, 1887). 


993. W. Jenisch and H. Lohnert, Bromberg, 
many. Improvements in Mills for Crushing, 
verising, Grinding, or Reducing. (8d. 7 8.) January 
21, 1887.—The invention relates to mills in which a reducing 
action is obtained by means of balls or their equivalents in a 
rotating drum, and the improvements consist in arranging in the 
interior of the drum perforated plates or surfaces so as to cause 
the balls or their equivalents to deviate from a circular path and to 
+r a to the material being acted upon. (Accepted November 23, 


Ger- 
Pul 


1200. A. Westwood, Tipton, Staffs. Improvements 
in Moulding Pipes and other Circular Articles. (8d. 
11 Figs.) January 26, 1887.—According to this invention a pattern 
is arranged to revolve over the surface of the mould soas to smooth 
it and then to withdraw itself by the same continued action. 
(Accepted November 26, 1887). 


1930. C.A. Abel, London. (7. Grison, Lisieux, France.) 

rum: Paper, Fulling, and Wash- 

es. (8d. 3 Figs.) Febru- 

ary 7, 1887.—The improved crumpling or fulling apparatus com- 

rises one or moreringsor loops through which the paper or fabric 

s passed, and to which a to-and-fro motion is imparted. (Accepted 
November 23, 1887). 


10,614. L. Mellett, Milford, Mass.,U.S.A. Improve- 
ments in Means or Apparatus for Use in Ascertain- 
ing and Indicating the Presence of Mineral Ores 
or Metallic Substances. (8d. 5 Figs.) August 2, 1887.— 
The improved apparatus comprises a box containing an electric 
battery, a vertical galvanometer, and an armature mounted upon 
& pointer shaft within the coils of a galvanometer, connected with 
the battery so that the — being normally revolved by the 
battery current is retarded or stopped when brought into the 
—- of mineral deposits below the earth’s surface. (Sealed 
lecember 18, 1887). 


11,598. R. A. Breul, Bridgeport, Conn., U.S.A. Im- 
provements in Wire Chain. (6d. 3 Figs.) August 26, 
1887.—Inventor claims: A chain consisting of links made from 
independent on paed of wire, each link being bent backward upon 
itself from the centre to form a bow, the double shank passing 
through the bow of the next link, and the ends being provided 
with hooks which engage the opposite sides of the lower portion 
of the bow of the link of which they form a part. (Sealed De- 
cember 2, 1887). 


UNITED STATES PATENTS AND PATENT PRAOTICE. 

Mine p sew with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of ee law cases in the United States, may be 
an at the offices of ENGINEERING, 35 and 36, Bedford. 





Water Surpry Or CLEVELAND.—The water authorities of 
Cleveland, Ohio, have ordered plots and specifications for 
a new lake tunnel for the supp y of that city with fresh 
water. The new tunnel will be 7 ft. in diameter, and 
about 1} in. miles long, lying an average depth of 70 ft. 
below the surface of the neighbouring lake, or about 30 ft. 
below the bottom. It will cost 60,000/., and will be 
finished in two years, 


Naturat Gas.—The following is an extract from a 
letter which appeared in the Peterborough Advertiser of 
January 23: ‘ nape J of your readers are aware 
that on the Fletton and Woodstone side of Peterborough 
there are a number of brick works, but — they may 
not know the lower the clay for making bricks is obtained 
the less coal it takes to burn the bricks. er gettin 
some few feet down the clay contains natural fuel, an 
the — clay is dug the more natural fuel it con 
tains. en the bricks made from the lower clay (which 
is really a shale) are being burnt, they throw out a gas 
which can be clearly seen burning in the kiln between the 
bricks, and I wish to point out the great probability of 
there being at no great distance below the shales now 
worked stores of natural gas similar to that now used in 
Pittsburg, Pennsylvania, and lately discovered in North- 
Western Ohio ; and which, if found, would make Peter- 
borough into one of the most important manufacturing 
centres inthe world. Builders in Posethocougl are aware 
that brickscan now be bought cheaper at the Fletton and 
Woodstone yards than anywhere in 7 the reason 
being the coal bill is so much redu since the lower 
shales have been made into bricks.—Yours obediently, 
Lagi S. Bruck, Woodstone, Peterborough, January 
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TRANSPORT OF PETROLEUM 
IN RUSSIA. 


TwENTY years of practical experience in America 
have shown that. the most economical method of 
transporting oil, even in those cases where the rail- 
way facilities are great, is by lines of pipes, called 
pipe lines, which in the United States have under- 
gone a great development, the total length laid 
down being now upwards of 7400 miles. 

The points to be kept in view in locating a pipe 
line are essentially different from those it is neces- 
sary to observe in setting out a railway, as in the 
latter case gradients must be kept down, to do 
which it is necessary, on meeting any considerable 
hill, to resort either to heavy earthworks or to adopt 
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ever, account is taken of the quantity of naphtha 
used as fuel at the pumping stations, which will 
only be transported part of the way, these figures 
must, to give the same annual discharge,’ be in- 
creased to 346 days, or 8304 working hours. 

These calculations have been made on the sup- 
position that the maximum working pressure which 
the pipes will stand is 900 Ib. per square inch ; the 
pipes can, however, resist a pressure at least twice as 

eat. 
onthe positions of the stations have been determined 
so as to satisfy the two conditions of, first, having 
in every case engines of the same power, and, 
secondly, of being near rivers so as to insure in all 
seasons a supply of fresh water for the boilers. 

Pipes.—The pipes will be of wrought iron of 8 in. 
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the sun, they will not be laid in a straight line, but 
in an undulating one (Fig. 2), the maximum devia- 
tion from the straight being about 13in., and the 
pitch of the undulations 333 ft. 

In districts where the outside temperature falls 
below freezing, the pipes are to be buried at a 
depth ranging from 1 ft. to 5 ft., according to the 
altitude of the place, so that the conduit shall be 
maintained at a nearly constant temperature, by 
which the loss of head due to the increased 
viscosity of the oil at low temperatures will be 
avoided. 

In places where hard rocky ground will not permit 
the cutting of trenches, except at an excessive coat, 
the pipes will bé laid on the surface, and covered 
with a mound of earth, having a thickness equiva- 
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numerous curves, the minimum radius of which is a 
fixed quantity, and this considerably increases the 
length of the line. On the other hand, in laying 
pipes, a bee line can be followed, passing over 
mountains and descending to the bottom of valleys 
without any other inconvenience than a slight in- 
crease in the length of the line. Moreover, should 
any insurmountable obstacle stop the way, curves 
can be adopted with a minimum radius of 5 ft. 

The project which we are going to describe has 
been elaborated after an examination on the spot of 
the local conditions of the Caucasus, to which the 
experimental data drawn from American experience 
have been adopted. A notice of the general features 
of the undertaking appeared in a recent issue of 
ENGINEERING (see page 68 ante). 

The conduit, which will consist of a line of 
pres having an internal diameter of 8 in., will 

e divided into twenty-four sections corresponding 
to a similar number of intermediate steam pumping 
stations, 

The petroleum on leaving the first station at 
Balakhany-Sabountchy, near Baku, will pass from 
station to station, and from reservoir to reservoir, 
till it arrives at the Port of Batoum on the Black 
Sea, where it will be stored in tanks of a very 
large size. The total length of line between Batoum 
and Baku will be about 497 miles. The twenty- 
four pumping stations will each contain four engines 
of 150 indicated horse-power each, three of which 
will be worked at a time, the other being kept in 
reserve. There will thus be provided a total of 


14,400 indicated horse-power. 

The total annual flow which can pass through the 
conduit is estimated at 1,311,000 tons of oil, corre- 
sponding to a discharge per minute of 110 cubic feet 


during 337 days, or 8088 working hours, If, how- 








internal diameter and ;5,in. thick. The joints 
will be made with conical wrought-iron sleeves, 
3 in. thick and 4 in. long (Fig. 1), screwed inter- 
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nally with eight threads per inch. There will be 
301 joints per mile. No form of packing will be 
used in making these joints, the contact between 
metal and metal being perfectly tight, if the pre- 
caution of cleaning the surfaces before putting them 
together is taken, and the screw threads wiped 
with a hard brush dipped in petroleum. This 
method of making the joint has been adopted after 
numerous experiments, and is the only one which 
perfectly resists the high working sar emg to which 
the pipes are subjected. Before laying, the pipes 
will be coated externally with coal tar. 

Laying the Pipes.—In those localities where the 
temperature of the air never descends below freez- 





ing point, the pipes are to be laid on the surface of 


the ground, but to prevent breakage of the pipes 
through expansion when exposed to the heat of 








lent to the depth of the trenches which would 
otherwise have been used (Fig. 3). 
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Of the Total Length of 497 Miles of Conduit, 
111 miles will be laid on the surface of the ground. 
we ss »» buried at a depth of 1 ft. 
86 ” ” ” ” - ” 
66 ” ” ” ” 3 ” 
83 ” ” ” %” 4 ” 


98 ” ” ” ” ” 
Crossing Roads.—The conduit will pass under- 
neath roads, on each side of which a ditch from 
33 ft. to 50 ft. long will be dug in front of the pipe 
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(Fig. 4, see preceding page) This arrangement is 
designed to prevent vehicles passing by the side of 
the road and damaging the pipes. 

The strip of land occupied by the line will be 
about 14 ft. broad, this breadth being required for 
the road, for examining the pipes, and along it will 
be laid a telegraph line connecting the various 
stations. 

Passage of Rivers,—When the rivers to be tra- 
versed are not torrential, no difliculty will be ex- 
perienced in bending the pipes to follow the slopes 
of the banks and the bed of the stream (Fig 5), 


= me Fig. 5 i 
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The bends should not, however, have a smaller 
radius than 5 ft., which can very easily be done on 
the spot. 

In crossing a river, a number of pipes will be put 
together on the bank till the length of tubing thus 
formed exceeds the breadth of the stream. The 
open ends will then be closed, and the whole floated 
out to the position it is desired to occupy. It can 
then be sunk on the bed of the stream by unsealin 
the ends, and permitting the water to enter. It will 
then only remain to make the joint between it and 
the conduit already laid, on both banks, to proceed 
with the laying of the pipes in the ordinary way. 

The rivers to be traversed are all indicated on 
plan and the longitudinal section (see preceding 
page) of the line to be occupied by the pipes. The 
principal are : The Koura, the Pirsagar, and its 
affluents; the Guek-Tchai, the Alazan and the 
Tora, very important affiluents of the River Koura, 
the second being 167 ft. broad, the Magva, the 
River Rion, which must be crossed in two places, 
and which is more than 667 ft. broad. 

Difficult Crossings. — At dangerous spots on 
torrential streams, where serious damage may be 
done by floods, the conduit will be doubled (Fig. 6). 
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The two branch pipes aa! and bb! will, under 
these conditions, not be connected by the screwed 
coupling used elsewhere, but by flanges (Fig. 7), 
the joint being made by rings of copper wire, laid 
in grooves turned on the faces of the flange, into 
which it is squeezed by the pressure of the flange 
bolts. The joints may also be made with paper. 
It should, however, be stated that the preliminary 
surveys have not brought to light any places where 
it will be necessary to adopt this plan. 

The Passage of Precipices.—In the mountains, 
precipices and ravines are crossed by suspending 
the conduit from a metallic cable stretched across 
the gorge. 

From Tiflis to Batoum, where the conduit will 
generally follow the existing line of railway, the 
pipes will be laid outside the track. In side 
cuttings it will be laid at the foot of the slope 


SSG GK. .[. 
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(Fig. 8). In crossing streams the railway bridges 
will not be made use of, but the conduit will be 
laid in every case across the bed of the stream. 
Inspection of the Line. —Where the conduit is laid 
along the surface of the ground, it will be pierced 
at about every 24 miles (4 versts), the holes being 





made through the screwed couplings, and not in 
the pipes themselves. These apertures will be 
closed by screwed plugs, for which, when de- 
sired, pressure gauges can be substituted, allowing 
the head to be determined at each of these points 
under the ordinary working conditions. 

Where the pipes are buried, similar holes will be 
bored, but at a distance of a mile and a quarter 
(two versts) from each other only. The manhole, 
giving access to these apertures, will be cased with 
wood, and covered over to prevent cooling of the 


pipe (Fig. 9). 
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Every month the state of the line will be exa- 
mined as follows: A number of pressure gauges, 
for example five, will be put in place, and the 
pressure at the pumping station increased or dimi- 
nished by 50 lb. or 60 lb. at a set hour, for a given 
time, and the readings of the gaugestaken. The 
pressures thus observed simultaneously, ought to 
agree with a table previously drawn up giving for a 
series of pressures at the pumping station and cor- 
responding pressures at other points of the line. 
The differences between this table and the observed 
pressures will indicate any changes which partial 
obstructions may have made in the internal dia- 
meter of the pipe, or the existence of leaks which 
cannot be discovered in ordinary work unless of 
considerable importance. This plan has already 
been practically tested and is in use at the present 
time. 

If the difference of readings, taken from two 
consecutive gauges, varies notably from what it 
should be by the table, the distance apart of the 
gauges is diminished, and further readings taken, 
until the obstruction or leak is finally located 
between two consecutive gauges. 

This operation repeated at sufficiently short in- 
tervals will permit the discharge of the conduit to 
be kept under control, and any leakage of the 
petroleum to be discovered. 

Repairs to the Line. — Repairs will present no 
difficulty. Suppose, for example, that in conse- 
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quence of a fissure A (Fig. 10) it becomes neces- 
sary to put in a new length of pipe. As it would 
be impossible to take out the old pipe in one 
length, it is cut in two atab, and each part re- 
moved separately, being replaced by a new length 
as shown in the figure at B. It will be necessary 
to keep a supply of these lengths at the pumping 
station. In making the substitution, the two end 
pieces are first screwed separately into the old 
couplings, after which the intermediate portion is 
put in place and secured by the flanges as shown. 
Reservoirs.—The reservoirs, which are of the 
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b Fig. 10. 
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covered type, will be made of wrought iron, with a 





flat bottom resting directly on a mound of san 


about 20 in. high. To prevent the sand_ being 
washed away by the rains it is surrounded by a 
masonry retaining wall. Three of these reservoirs, 
cach equte of storing 1610 tons of oil, will be con- 
structed at each station. 

The petroleum forwarded by the pumps of the 
last station will arrive by the conduit C (Figs. 11 
and 12), and flow through a spout A into the 
upper part of the reservoir R, or Ry, or through 
another spout into R,. By means of floats, the 
spout A is, after filling one reservoir Ri, say, 
automatically switched over so as to discharge 
into the other, R,. Water and sediment, both 
of which are denser than the petroleum, collect at 
the bottom of the reservoirs, which are cleaned out 
through the manholes T (Fig. 12) when the deposit 


Fig. 12. 
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reaches a certain height. A small pipe d passing 
through the bottom of the reservoir permits of the 
water being discharged. 

In this way the petroleum is completely separated 
from the water and sand which it generally contains 
on leaving the wells, and which would have a per- 
nicious effect on the working of the lineand the dura- 
tion of the pipes. The petroleum is drawn off from 
the upper layers of liquid in the reservoirs by means 
of a jointed pipe (Fig. 13), one end of which is 
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curved over, supported near the surface of the 
fluid by a float, and so follows the liquid in its 
descent. This pipe is balanced, and can be lifted 
out of the fluid by a chain when desired. 

Each reservoir is provided with a graduated scale 
and a glass tube, by which the level of the liquid in 
the interior can be determined. 

Telegraphic Lines.—A special line of telegraph 
will connect Baku to Batoum, so as to insure regu- 
larity of work, by putting the operatives at each 
station in communication with each other and with 
a central station. For example, the engineman at 
any station ought, every hour, to telegraph to the 
central station the niiibet of revolutions made b 
his engine during the previous hour. ; 

In the long sections of the conduit, intermediate 
posts connected by electric bells with the main 
stations, will be established, for the use of the line 
inspectors, who must, after completing the inspec- 
tion of the portion of the line intrusted to their 
care, intimate the result of such inspection by a 
series of conventional signals on the bells, for 
example : 

One stroke signifies ‘‘ all right.” 
Two strokes ,, ‘* mechanic required.” 
Three ,, 2  Gaxiger:” 

Electric alarms will be installed in the engine 
rooms of each station, which will, by an electric 
bell, signal any variation from the proper working 
pressure, 

In case of a rupture of the conduit greatly de- 
creasing the load on the pumps, an automatic 
arrangement will come in action, cutting off the 
steam, and so stopping the pumps. 





THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(From our New York CorRESPONDENT.) 
(Concluded from page 81.) 

Mr. Epear OC, Fevron’s paper followed, entitled 
‘* Notes on Results obtained from Steel Tested 
shortly after Rolling.” His conclusions were 
exhibited in tabulated form. They were made on 


d|open-hearth steel of a structural quality. The 
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summary is shown below, as space does not permit 





of reproducing the full tables : 
| Increase in | Decrease | Increase in 
; | Increase in | r . 
wae Reduction of in Elastic | Ultimate 
area, | =/ongation.| “"y imit, | Strength, 








\ 

| per cent. 
Hand rounds | 6.2 
Guide ” | 2.1 j 


per cent, | per cent. 
0.8 | 0,15 
0.6 0.7 


| | 


| per cent. 
2.4 
14 








The author concluded the tests made upon the 
3-in. round bar. ‘‘To sum up: The tests made 
upon the ?-in. round bars seem to prove quite con- 
clusively that after rolling, steel increases in per- 
centage of reduction of area, in percentage of 
elongation, and in ultimate strength, and decreases 
in elastic limit.” 


PETROLEUM IN Borers. 


‘‘The Use of Kerosine Oil in Steam Boilers,” by 
L. F. Lyne, followed. 

From his experience, it appeared that while the 
use of this article in the kitchen stove is apt to 
result in a first-class funeral for the user or 
bystanders, that its employment in boilers to the 
extent of one quart per day for 100 horse-power 
boilers, and three pints for 150 horse-power, had 
prevented scale and corrosive action. It also pre- 
vented a breakage of the glass water tubes due to 
the corrosion of their ends. The experience of the 
various members seemed to confirm Mr. Lyne’s 
statements. 

Mr. Dodge then read his paper on the ‘‘ Method 
of Stocking and Re-loading Coal,” which has 
already been described in the visit of the Engineers 
to the shipyards. 


RaltroaD Brivce FL oors. 

Next came ‘A Railroad Bed for Bridge Struc- 
tures,” by O.C. Wolson. He exhibited a section of 
the New York Elevated Railroad (see Fig. 11). 
The ties are 4in. by 6in., and spaced 12 in. in 
the clear ; the outer guard rail is Gin. by 9 in., 
and the inner rail 6in. by 1l in. These rails are 
fastened down by ? in. through bolts driven from 
the top, the heads and washers being let into the 
timber a little below the surface, over which is 
rammed cement to make the hole water-tight. 
| The inner bolt was intended to take a clip on the 
under side to fasten the tie to the upper chord, thus 
serving a double purpose, while the bolt through 
the outer guard rail came through the tie only to 
take a nut and washer. 

These guard rail bolts, being placed alternately in 
and out, gave opportunity to alternate with them 
& in. lag screws both inside and outside of the 
girder, and a clip to fasten down the tie only, and 
in many instances where it was inconvenient to 
place a clip, the chord was drilled to take the lag 
screw. 

He then stated the problem was to design a 
uniform elastic track, which should be firm without 
rigidity, and of this Fig. 12 is a cross-section. 

Its advantages he claimed were: In the first place, 
every bolt is under a proper strain and doing its 
work as designed. There are no ties suspended 
midway between guard beam and truss. The load 
of a passing train, instead of being received upon a 
solid timber and its weight transmitted directly to 
the superstructure at that immediate point, it is re- 
ceived upon a yielding beam which springs down a 
little (about } in.), thus bringing a certain amount 
of its load to bear upon a contiguous tie, by reason 
of the flexing of the guard beam to which the first 
loaded tie is bolted or hung. This flexing continues 
over a large area of road-bed, thus distributing the 
load over the same area of superstructure. 

Fig. 13 shows a cross-section of this road-bed 
with only one guard beam on a side, in which con- 
struction the guard bolt does not go through the 
upper member of the tie, but comes down each side 
of it, and through a strap placed in the slot. The 
adaptation of this system to a trunk line bridge is 
shown in Fig. 14. 

As the drawings seem to clearly set forth the 
ideas of the author, it will hardly be necessary to 
describe them further, The author claimed for his 
tie the avoiding of a suspended tie and a consider- 
able diminution in expense, 


InpicaTtoR DracRams, 

Mr. Charles E. Emery read a paper relating to 
‘A Peculiar Indicator Diagram” taken on the 
United States revenue steamer McOulloch. This 
is remarkable as showing a higher pressure in the 


on Fig. 15. 








steam chest than in the boiler, which be attributed | tures other than might be expected with compara- 
to the vis viva of the steam. The diagram is given | tively contracted passages and a leaky piston. A 


, line has been drawn at a distance corresponding to 
14.7 lb. below the atmospheric line to 
fix the position of zero or full vacuum, 
and another corresponding to 25 1b, to 
show the boiler pressure as indicated by 
the gauge. The horizontal line above 
the absolute zero was drawn by the in- 
dicator when connected with the con- 
denser and shows the so-called ‘‘ vacuum” 
in the latter to have been 11.3 Ib., cor- 








responding to 23 in. of mercury, or 
2in. less than indicated by the vacuum 
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uge, which was probably incorrect. 
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One of the members had noticed this same pheno- 
menon in taking indicator diagrams from some 
English locomotives. When standing still the 
boiler and steam chest pressure were the same, but 
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he vacuum in the cylinder is, however, 
much less than this, or at the lowest 
point of the diagram only 8.51b. The 
upper diagram shows the pressures in the steam 
chest at different parts of the double stroke. As will 
be observed, the pressure in the chest drops abruptly 
several pounds when steam is admitted to the 
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the latter was greater when the engine was running.’ 
In regard to Mr. Emery’s paper it may be said that 
noticing the exhaust dragged, and that the steam 
chest was quite small for the size of the cylinder, he 
had the piston tested, and ordered some slight 
modifications in the piping, so as to take indicator 
diagrams from the cylinder, the steam’chest, and 
condenser. The engine was of the vertical inverted 
type, with cylinder 30 in. in diameter and 30 in. 
stroke of piston. This size of cylinder had evidently 
been placed on a frame built for a smaller engine, 
and the valve chest retained of the same size as 
was ordinarily used on the smaller cylinder. The 
cylinder ports were only 14} in. long and 2 in. 
wide. There was an independent cut-off on the 
back of the main valve operated by right-hand 
left-hand screws, the main valve being operated, 
as is customary, by a link motion for reversing. 
The indicator was of the Richards pattern, old 


type, 
"The diagrams from the two ends of the cylinder 





cylinder, then falls still more, so that the line runs 
nearly parallel to the steam line of the diagram, 
which of itself shows a fall of pressure due to wire 
drawing ; but near the point of cut-off the pressure 
in chest rises rapidly, and at about three-quarter 
stroke runs for a little distance evidently higher 
than in the boiler, then falls lower than boiler pres- 
sure near end of stroke and rises again above it 
slightly before the return steam stroke commences ; 
the operation being repeated on the return stroke. 
The pressure in the boiler must evidently be less 
than that due to the crests, and greater than that 
due to the hollows at the ends of diagram, or less 
than 25 lb. as indicated by steam gauge. 

The author thought that to determine the con- 
dition of an engine, diagrams should be taken from 
the steam chest and exhaust pipe in addition to 
those taken from the cylinder, 


Enoine GovERNORS. 
The last paper of the session—for all good things 





will be readily recognised, and show no special fea- 


must in time reach an end—was that entitled, ‘‘ An 
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Improved Form of Shaft Governor,” by Frank H. 
Ball. After considering the ordinary forms of 
governors, and then discussing a shaft governor, 
the author proceeded to describe the improved one, 
which he declared possessed all the functions of the 
best forms of centrifugal governors designed to con- 
sider a changing boiler pressure, and so arranged 
that the driving pulley, instead of being keyed to 
the shaft, is driven by the governor in such a way 
that the load acts as centripetal force. The diagram, 
Fig. 16, illustrates this. 

In this the curved arm A is keyed to the shaft 
and the belt wheel is driven from the connection 
at the end of this arm. The effort of the engine 
acting as a centripetal force is made by suitable 
adjustment to bring the governor weights into the 
required position at every stage of the load tu main- 
tain a constant speed. Should the boiler pressure 
change, the governor acts only as a centrifugal 
governor. 

In the case of intermittent disturbances, a dash- 
pot or oil cylinder is used to advantage, having a 
piston with a small aperture for the fluid to pass 
from one side to the other, and attached to the 
moving part of the governor in a manner to prevent 
sudden motion. Such a one is shown in Fig. 17, 
taken from the drawing of a Buckeye engine. 

The dash-pot is attached to the arm, which carries 
the cenfrifugal weight, and through its connection 
with the eccentric steadies the action of the latter. 

The Ide governor is shown in Fig. 18. It has a 
novel arrangement at B, where the end of the spring 
is attached to a sliding block operated by a screw, 
the direction of the motion being such that the arm 
or lever by which the weight is controlled is 
shortened and the initial tension of the spring in- 
creased by the same operation. 

The author did not consider that dash-pot 
governors hitherto in use were capable of giving 
satisfactory results under a finer adjustment than 
is employed with strong centrifugal governors with- 
out them. Hence he had sought for and discovered 
the new application of dash-pots to centrifugal 
governors shown in Fig. 19. It consists in the in- 
troduction of the spring S between the dash-pot 
and the movable part of the governor. 

If now the long spring D be drawn up till its 
initial tension in distance of stretch corresponds 
exactly with the distance between the centre of 
gravity of the weight and the axis of revolution, 
the condition would be the same as though the 
weights were first placed at the centre of the shaft, 
and after attaching the spring without any tension, 
the weight was moved into the position shown, 
then the increase and decrease of the centrifugal 
force caused by moving the weight to or from the 
axis of revolution would exactly harmonise with 
the changes of resistance of the spring due to said 
motion, and if the two forces were in equilibrium 
in one position, they would be so in every position 
at the same speed. This condition, as has already 
Yeen said, should be expected to give uniform 
speed of the engine at every position of the 
governor, but has been found impracticable on 
account of its instability. 

The object of the dash-pot and spring shown is to 
allow the theoretically perfect adjustment of the 
long spring, and to furnish ample stability without 
making the governor sluggish, or in the least pre- 
venting a quick and delicate balancing of the forces. 

In practice it has been found that this form of 
governor will compel the same number of revolu- 
tions per minute of the engine under any condition 
of load or boiler pressure within the full capacity 
of the engine. 

The discussion on this was quite extended, but 
the ideas of Mr. Ball were heartily commended by 
the speakers. 

The topical questions were next considered, and 
the writer has carefully examined the stenographer’s 
notes on them. Some were net discussed, but in 
those that were considered, the replies were so diffe- 
rent, and showed such a variety of solutions, that 
even a ‘ Philadelphia lawyer,” who is in this 
country a proverb for unravelling intricacies, would 
have given up the task of condensing the replies 
into a form for publication. The secretary of the 
Society hasa rare faculty in this line, and his re- 

rt will be looked forward to with much interest. 

hat he will have abundant material to draw from 
it may be noted ‘‘goes without saying.” Mr. 
E. D. Leavitt, however, gave a satisfactory answer 
to the following, ‘‘ What is the Best Material for 
Lining Brake Straps on Elevators, Cranes, &c.” 
He was inclined to the use of some variety of wood, 





as, for example, basswood, which, he stated, was 
used in connection with the machinery at the 
Calumet and Hecla mines. Hardwood was found 
to give unsatisfactory results. Vulcanised fibre also 
had been tried with poor results. The lining, he ex- 
plained, was fitted to the drums and not to the 
straps, and water was used constantly to prevent 
the material from bursting into flames. The wear 
was parallel to the fibre of the wood, no arrange- 
ment for end wear being used to any extent. As 
to the rapidity with which the linings could be 
changed, he stated that for a 20-ft. drum the whole 
operation could be performed during the noon hour. 


This concluded the business of the Society, and 
it was now reserved for the citizens of Phila- 
delphia to provide an entertainment which should 
be as grateful to the heads that had ached over the 
hard scientific thoughts which their brains had pro- 
duced, as ever was the shadow of the great rock 
in a thirsty land. This appealed rather to their 
hearts than to their heads, and if not to their hearts 
at least to their sweethearts. 

Whenever Philadelphia starts to entertain, she 
always does it in regal style, and so it proved in 
the present case. The beautiful Academy of Fine 
Arts was the scene that evening of a splendid gather- 
ing: of the most eminent citizens to welcome the 
Engineers. The building, which is a remarkably 
fine one, and well suited for the occasion, was 
elegantly decorated with flowers and plants in the 
greatest profusion, and after a short time spent in 
ceremony and a promenade concert, a fine supper 
was served, for the hosts well knew that engineers 
not only must eat, but are actually splendid feeders. 


Excursion To BETHLEHEM. 


The next day a special train carried the Society 
and their guests to Bethlehem, some two hours 
distant. The Lehigh University, founded by Asa 
Packer, was visited. This is for the instruction of 
engineers and the tuition is free. It is a most 
noble monument to its founder, not only from its 
imposing appearance but from the impulse which 
prompted its creation. It has at present some 400 
students, and when they have finished its course 
and started in life our already overburdened profes- 
sion will have just so many more children to support. 
This is not a cheering thought, and perhaps some- 
what out of place ; it would seem as if an institution 
for the proper support of engineers would be about 
the ideal to be attained. One where a worthy and 
struggling engineer could be maintained in com- 
fort till such great corporations as the Pennsylvania 
Railroad, the Lehigh Valley, and the like, really 
needed his services and at a remunerative price, 
in other words, a sort of city of refuge for all un- 
employed engineers. That its population would 
be e and constantly increasing is self-evident ; 
perhaps the theories of Henry George might have 
reached even to this, who can say? The last election 


nipped them, not in the bud, but in theseed, theyhad 
not a chance to even sprout in our country. Lehigh 
University, however, is doing splendid work, its 
graduates are becoming known, and its situation 
is such that every opportunity to learn practically 
the theories industriously inculcated by the hard- 
working professors is afforded the student. The 
buildings are spacious, the apparatus is complete, 
| and if a student cares to learn he has every advan- 
‘tage. The visitors lingered over the museum of 
‘natural history filled with animals now in existence 
and many casts of extinct monsters, but the most 
beautiful sight was the enormous number of birds 
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of every description found in America. An elegant 
chapel or rather church has been constructed, and 
many of its windows were marvels of stained glass. 
From here, the zinc works claimed our attention, but 
they have been carefully described in the account 
of the Mining Institute’s visit published in Ener- 
NEERING; suflice it to say in general that the capacity 
of the works per month is 350 tons of oxide of zinc, 
400 tons of metallic zinc (spelter), and 300 tons of 
spiegel iron. The visitors were shown in the “ melt- 
ing house’ the work of extracting from the ore 
metallic zinc by means of retorts. About seventy 
of these retorts were placed in each of a dozen or 
more furnaces. In the ‘‘firebrick house” the 
manner in which the retorts and condensers are . 
constructed was illustrated. The work of extracting 
the oxide seemed to be the most interesting. The 
oxide is produced by raising the temperature of the 
zine to red heat, when the metal rises in vapour, 
burns in the air with a white flame, and the white 
oxide, produced in a fine dust like flour, is carried 
upward to high tubes, along which they pass 
to the cooling-room. Thence by means of steam 
fans it is blown to the ‘‘ bag-room,” where the oxide 
is collected. The ‘‘ bag-room”’ is so called on account 
of hundreds of cylindrical linen bags which rise 
from the floor to the tubes. The oxide collects on 
the linen, and is shaken to the floor. When a suffi- 
cient amount has been gathered in the bag the 
contents are thrown into a hopper and automati- 
cally packed in barrels. 

It then remained to make a hasty visit to the 
Bethlehem Iron Company, whose works have also 
been described, but which had renewed interest 
because the United States Government has arranged 
to have since its heavy steel work for armour 
made here, and new furnaces and buildings were in 
process of erection. It may be said, however, in 
passing, that these works now have a capacity of 
200,000 tons of finished products per year, in the 
forms chiefly of rails and building material, but the 
amount will be largely increased when the two 
buildings, now being constructed for Government 
work, arecompleted. These, which are each 600 ft. 
long, have recently been roofed, and their evident 
adaptability for the proposed uses commanded the 
admiration of the visitors. Power travelling cranes, 
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having a ‘‘ lift” of about 43 ft., are being placed in | could be made to fire with some degree of accuracy 
the two buildings. | from a moving carriage, it would prove a most effec- 

The rolling mill, however, attracted most at- | tive weapon to accompany cavalry. Several forms of 
tention, the excursionists spending several hours| machine guns operated by hand have been tried, 
in this department. Here was seen the process of | but as all hand-operated machine guns require ex- 
manufacturing steel rails, from the conversion of | ternal force to operate them, it is a sine qud non 
the crude ore into Bessemer steel, to the completion | that they should be fastened solidly to something 
of the finished product. .In this building the six | in order that they may not participate in the action 
blast furnaces, the four 7-ton Bessemer converters, | of the crank or lever which works their mechanism. 
and the two 15-ton Pernot furnaces received most | A galloping carriage may be considered a platform, 
attention. | one end of which is supported by the wheels and 

Two reheating furnaces were run by the Archer | the other end by the horse. If this platform could 
gas fuel process, it was said, ‘‘ very satisfactorily.” | be brought to a dead state of rest, any form of 
The firm was established in 1863 and now employs| machine gun would do comparatively accurate 
about 3000 hands. |shooting from it.. But, as a matter of fact, the 

This excursion closed the session, and _ the| platform is never still, and as the relation between 
pleasurable memories of it still remain. The next | it and the hand-operated gun can only be changed 





meeting is to be held in Nashville, Tenn., in the 
spring, and your correspondent hopes it will prove 
equally interesting and equally productive of good 
results. 


by the action of screws, it becomes almost impos- 
sible to hit anything except when the horse is 
removed altogether from the carriage. Recent 





trials have proved that only a very small percentage 
of hits can be made when the horse is standing 
still, while it is almost impossible to operate the gun 
at all when the horse is in motion. The automatic 
system lends itself most admirably to this new 
requirement, because the gun does not have to be 
fastened down to the carriage, but may be mounted 
on a universal pivot in such a manner that it is free 
to turnin any direction. The gunner is therefore 
free to hold the gun with some degree of steadi- 
ness on the target while the horse is in motion. 
| Moreover, the gun requiring but one man to operate 
Fig. 11, on the present page, shows the mannet | it, and the rate of firing being more than double 
of firing the gun from the carriage, with the that of any other light gun, are also greatly in its 
shields and boxes of cartridges in position. The | favour. 
gun weighs 50 lb., and the carriage, shields,| Fig. 13 shows the manner of firing the gun from 
and ammunition weigh 400 lb. ; the shields, how- | the limber when the horse is removed from the 
ever, may be removed, when the carriage will be shafts, that is, the limber being used as a gun car- 
sufficiently light to be drawn by one man. The|riage. The first guns on the new principle were 
trail and axletree of this carriage are of tubular | delivered in February last to the British Govern- 
steel, and the wheels are of the best American! ment, but no competitive trials took place. The 
hickory. The carriage is thus made very light ;| inventor was very anxious to try his guns on the 
a great steadiness is obtained while firing, and | tield in competition with other systems, and the 
an exceedingly good target can be made. The | first opportunity presented itself in Switzerland. 
gun may be lifted off the carriage and placed on| The Swiss Committee on Machine Guns had 
a pivot provided for the purpose on the limbers, | already experimented with all forms of hand- 
and be fired with equal facility from either the car- | operated guns, and the two-barrel Gardner had been 
riage or the limber. When the two shields are | adjudged the most perfect weapon, and, in May last, 
removed the gun, pivot, and carriage weigh only | this gun was detailed to compete with the Maxim 
200 Ib. automatic gun, and four experienced gunnery officers 
Fig. 12, page 116, represents the gun being fired | were selected to operate it. The Gardner gun and 
from its limber ; which, when thus employed, may | its tripod weighed about 300 lb. ; the Maxim gun 
be called a galloping carriage. The use of machine | and its tripod 1501b. The first trial was at 400 
guns on galloping carriages has been much dis-| metres distance, and the Gardner gun was the first 
cussed during the past two years, and many officers | to fire. 
are of the opinion that if a light machine gun! Three hundred cartridges were placed ready on a 





THE DEVELOPMENT OF AUTOMATIC 
FIREARMS. 
(Concluded from page 80.) 

Fic. 10, on page 116, shows the gun mounted on 
a field carriage attached to a limber ; four boxes of | 
ammunition are attached to the carriage and the | 
limber holds eight boxes, each box containing 334 | 
cartridges, placed in a belt and ready for use ; 
total, 4008 cartridges. 








Fig. 11. 


small table by the side of the gun ; one man took 
his position at the crank, another operated the 
training screws, and two more removed the car- 
tridges from the table and placed them in the maga- 
zine on top of the gun. At the word of command, 
firing was commenced, and at the fifteenth round 
the gun jammed. The cover was raised and it was 
found that an empty case was caught in the me- 
chanism. The cartridges were allowed to fall out 
on to the ground, and in fifteen minutes the gun was 
ready to fire again. On this occasion, the crank 
was turned slightly slower, and whenever a car- 
tridge caught, the crank was turned backwards 
slightly so as to prevent jamming ; 300 rounds were 
thus fired by four men in one minute and one 
second. This gun was provided with large leather 
bags filled with sand to Sian the feet steady while 
firing. The Maxim automatic gun was not pro- 
vided with these bags, the feet resting directly on 
the soft ground. 

The Maxim gun was fired by one man, and re- 
corded 334 rounds in 34 seconds without the least 
hitch. Upon examining the two targets, it was 
found that the hits were grouped much nearer 
together with the automatic gun than with the 
Gardner. 

The guns were then removed to 800 metres, and 
the experiments repeated. On this occasion the 
Gardner gun fired 300 shots in a minute without 
any jams. The crank, however, was occasionally 
stopped and turned back slightly to prevent car- 
tridges which were caught in the mechanism from 
becoming jammed. The Maxim gun was again 
fired by one man, 334 rounds in 32 seconds, with- 
out any failure or hitch. The guns were then 
removed to 1300 metres ; both guns fired without a 
fault, the Maxim gun firing 334 cartridges in 
32 seconds and the Gardner gun 300 cartridges in 
one minute. 

The next trial was to fire on a dummy battery of 
artillery at 1300 metres. The Maxim gun disabled 
about three-fourths of the men and horses with one 
box of 334 cartridges. Two lines of infantry of 
twenty each, and the lines twenty metres apart, 
were next fired upon, with the result that the Maxim 
gun hit thirty-five out of the forty with one box of 334 
cartridges. The Maxim gun passed through all the 
trials without the least hitch, and the Committee re- 
ported that as faras weight and men were concerned 
the automatic system had proved itself to be about 
eight times as efficient as the best hand-operated 
guns, and a specimen gun was accordingly ordered 
to use the Swiss cartridge. 

The next competitive trials took place at Spezia, 
the competing guns being the two-barrel Gardner 
'gun, the five-barrel Nordenfelt, and the Maxim 
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automatic gun. 
operated so badly that it was practically out of the 
competition from the first. The Nordenfelt gun 
with its mountings was more than double the 
weight of the Maxim automatic gun and its mount- 
ings. The Nordenfelt was fired by three men and 
the Maxim by one man. 

In atrial for rapidity, three men fired the Nor- 
denfelt 200 rounds in 25 seconds, while the Maxim 
gun was fired by one man, 400 rounds in 40 seconds. 
In the trials for resistance, that is, long-continued 
firing, the Maxim gun fired as long as it was re- 
quired to fire, while the Nordenfelt gun had to stop 
to cool off. The Maxim gun also passed through the 
sand and rust tests without a single fault, and at 
the conclusion of the trials the Committee reported 
that for lightness of gun, lightness of mounting, 
ease of manipulation, number of men required to 
operate it, simplicity of action, rapidity of fire, and 
in fact, in all points, the automatic system had 
proved itself superior to all others, and accordingly 
a quantity of these guns were ordered for the 
Italian Navy. 

The next experiments were in Austria. There 
was not, however, any direct competition, as all 
other machine guns had been tested before the 
automatic gun arrived on the field, This gun was, 
however, experimented with by the same com- 
mittee as had experimented with the other guns, and 
before the autumn manoeuvres they reported that 
for lightness, simplicity, rapidity of fire, ease of 
manipulation, &c., the automatic gun was superior 
to all others, and thatit only remained to continue 
the experiments with a view of testing its accuracy. 
These experiments have since taken place, and it was 
found that at all distances the Maxim gun produced 
a much better target than hand-operated guns, 
especially so at very longrange. For instance, the 
best hand-operated gun when fired at a very large 
target at a distance of 1575 metres, never made a 
record greater than 19 per cent. of hits, while the 
automatic gun recorded from 72 per cent. to 75 per 
cent. of hits at the same distance. It was also 


On this occasion the Gardner gun | 


work. The question of their coming out will be de- 
| cided this week. The Clearfield miners are also at 
work, but they may also follow. If so, this reduces 
the supply of coal at eastern mills. The labour of 
over 100,000 workmen is now jeopardised, but the 
Reading authorities seem to rest easy and feel confident 
in winning. The miners are holding district assembly 
meetings preparatory to appealing for funds throughout 
the United States, and 500,000 dols. will be called for. 
On the other hand, it is intimated that the Reading 
Company will yield the advance demanded. The iron | 
trade is rather quiet, but the usual production and con- 
sumption are going on. In both eastern and western 
sections of the country consumers are unwilling to 
make large contracts, as they are in the habit of doing | 
at this e. Steel rails are quoted at 32 dols. to 
33 dols., but very few are selling. Merchants bars 
40 dols per net ton; nails 2 dols. per keg ; plate iron 
44 dols. and 46 dols. per net ton; and steel plate 
65 dols. perton, There is a heavy consumption of iron 
and steel plate and iron and steel pipe in prospect. 
Natural gas requirements will be very heavy. Manu- 
facturing establishments are flocking to the Findley, 
Ohio, and Kokomo, Indiana, natural gas fields, and in 
both these towns during the past year 6000 houses 
were erected, although three years ago they were 
searcely known. The production of petroleum, even 
under restriction, is not maintaining the upward ten- 
dency in values, Speculators are at work, and the 
average operator does not know how to act. A large 
amount of house and shop building will be prosecuted 
in all the larger cities during the coming season. Rail- 
road projection is still attracting a good deal of atten- 
tion, but railroad builders still say that there will be 
less work done this year than last, and for this, as 
well as for other reasons, they are insisting upon 
a of prices of steel rails from 32 dols. to 
30 dols. 





PREVENTION OF RAILWAY ACCIDENTS. 





In speaking of the Penistone accident Sir Edward 
Watkin said that if, ‘‘ by the blessing of Providence,” | 
the train could have stuck to the rails a few yards 
further, the disastrous loss of life would have been | 


inclines to the opinion that Providence does not inter- 





found that the automatic gun made a better target 
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at long range than could be made with the Mann- 
licher. rifle. 

Experiments have since taken place in other 
countries, with results very much in favour of the 
automatic system ; in fact, at all competitive trials 
which haye taken place since the completion of the 
automati¢ gun, it has easily distanced all compe- 
titors, and there seems to be no reason why it 
should not continue to doso. In addition to the 
automatic gun which was furnished to the Stanley 
expedition, another one was furnished to Sir 
Francis de Winton, who has lately had occasion 
to use it on the west coast of Africa against 
several villages occupied by pirates. His arma- 
ment consisted of a 7-pounder and a Maxim 
machine gun. But little effect was produced by 
the 7-pounder, as the projectiles buried themselves 
harmlessly in the mud. Sir Francis brought his 
Maxim gun to within 450 yards of the fortified 
position of the enemy, and then, operating the gun 
himself, he caused a stream of bullets to pass 
through the wooden towers standing on the walls, 
when the natives quickly decamped, and all the 
positions were carried. 


—_—_ 


NOTES FROM THE UNITED STATES. 





who depends upon it, instead of providing himself 
with proper safeguards against accident, has no cause | 
to complain when it fails him. During the last month | 
there were four accidents, each of which would pro- 
bably have furnished a long tale of killed and wounded | 
if it had occurred on a railway on which Providence | 
was relied upon to uphold the laws of nature so 
long as everything went right, and to reverse them as 
soon as matters went wrong. Fortunately the di- | 
rectors had pursued the more reasonable policy of | 
equipping their trains with the Westinghouse brakes 
and in each case the material gain effected by its | 
use was very great, not to mention the saving of life. | 

The first accident occurred on January 2, 1888, on | 
the Wurtemburg State Railway, When entering | 
Esslingen Station, the express from Stuttgart was | 
turned from track No, 4 into track No. 3 (see! 
the engraving above), and it is supposed that the) 
engine, in passing the switch No. $’, damaged the | 
switch tongue a 6. The engine, tender, and two | 
following vehicles, however, went straight on, but the | 
third carriage seems to have broken off the switch | 
tongue entirely, thus leaving the rails together with 
the next carriages, and separating from the front part | 
of the train. Whilst the third and fourth vehicles | 
were following the engine on track No. 4, the rest of | 
the train began to proceed towards track No. 3. The | 
front vehicle of this second part of the train, marked | 
D 99, finally fell over by the time the last vehicle had | 





PHILADELPHIA, January 19, 1888. 

Tue great anthracite strike in Kastern Pennsylvania 
still continues, and the Reading Railroad officials re- 
fuse to arbitrate either with their miners or railroad 
employés. To-day both parties are likely to unite and 
make common cause against their common enemy, and 
feeling is beginning to run rather high. Should this 
strike continue, the Reading Company will lose a good 
deal of property in smoke. The fact might as well be 
stated plainly, as distantly intimated. The working 
men of that region are of a class that will stop at 
nothing when driven to desperation. They feel that 
they are in the right, and they know the public senti- 


reached the switch at a. This front vehicle, D 99, | 
| therefore became a formidable obstruction, and a| 
| serious calamity would have happened but, for the! 
| prompt action of the brake, which had by that time, 
| brought the train to a standstill, although the speed | 
| was about 30 miles an hour when the engine struck the | 
|switch. Though at first the driver was not aware of, 
| what had happened, the Westinghouse brake with | 
which, fortunately, the second portion of the train | 
| was fitted, was applied automatically when the train | 
| became separated near a, and by its powerful action | 
the rear carriages were stopped jast when the sixth | 
| carriage was ma to telescope into the overturned | 


averted. No doubt he was correct, but modern belief | 


fere with the laws of nature, and that, therefore, he | 


might have been, as it is obvious from the plan that 
all the rear carriages, filled with passengers, would 
have been telescoped if they had not been stopped 
within the shortest possible distance. In this case, 
however, only one life was lost—that of the head 
uard of the train, who was standing on the end plat- 
orm of the fifth carriage (D 99), and was thrown on to 
the rails. All the other persons in the train escaped 
without injury. 

Of the engine, tender, and four following vehicles, 
only the tender was fitted with the Westinghouse 
apparatus, and there was therefore very little brake 
power to check the speed. The engine, tender, and 
two vans remained on the rails and ran a considerable 
distance (unknown) before coming to rest, whereas 
the firet passenger vehicle, marked No. 3, fell over 
just before stopping, some 130 yards ahead of the front 
vehicle of the second part of the train. 

Only a fortnight later another catastrophe was 
averted by the Westinghouse brake. The Bietigheim- 
Heilbronn line of the Wurtemburg State Railways, 
near Nordheim Station, runs upon a ledge on the 
side of the rock forming the embankment of the 
Neckar river, and on the 16th ultimo a considerable 
portion of the overhanging rock fell on to the track 
just before the express train, No. 91, wasdue. This 
train was running at a speed of about 40 miles an hour, 
and was within 200 yards of the spot where the line 
was blocked, when the driver observed what had 
happened, and at once applied the Westinghouse brake, 
by means of which the train was stopped about twenty 
yards short of the obstruction. As the line at the 
point in question is situated between a wall of rock 
and the river, with only a small margin between it and 
the river, itis clear that a serious disaster, and one 
which might have been attended with great loss of life, 
was prevented by the prompt stoppage of the train. 

Four days later, on the Belgian State Railways, as 
an express train from Luxemburg was approaching 
Ottignies (at which it is not timed to stop), the driver 
suddenly found himself running into a blind siding, 
where another train was standing, through the point 
being wrong ; he immediately applied the brakes, and 
fortunately pulled up within two or tbree yards of the 
standing train. 

Again, on the 21st ultimo, as a passenger train was 
running into the Brussels Northern Station, it was 
turned into a road on which an empty train was being 


To Esslingen 
_? 


vé 


unknown 


shunted out of the station. The driver perceiving the 
mistake, at once applied the Westinghouse brake, and 
stopped within half a dozen yards of the shunting 
train. 

Thus in a short period four trainloads of passengers 
were snatched from the jaws of death—not by the 
blessing of Providence, but by the foresight of the 
directors who had fitted their trains with a reliable 
and quick-acting automatic brake. 





DUCKER’S PORTABLE BUILDINGS. | 

As we mentioned in a paragraph last week (see page 
101 ante) there has lately been an exhibition of Ducker’s 
portable buildings in Charles-street, Whitehall, Lon- 
don. These buildings are most ingenious in construc- 
tion, combining stability with portability in a high 
degree, as will be seen on reference to the engravings 
on page 113, which represent an hospital with twelve 
beds . Figs. 1 and 2 show side and end views of 
the building, which is constructed of sections, none 
of which weigh more than 80 lb., and many of 


| them less. The principle followed is to adopt certain 


unit elements, and to use as many of these as may be 
required, asmall building being composed of few and 
a large building of many, but identically the same ele- 
ments appearing in each. The unit of which the walls 
is composed is illustrated in Figs. 13 to 17 ; the floor 
unit is shown in Figs. 8 and 9; the rafter unit in 
Figs. 22 and 29. The end sections are shown in 
Figs. 18, 19, 20, 25, 26, and 27. 

he wall unit, Figs. 13 and 14, is formed of two 
frames hinged together like a fire screen or a laundry 
clothes horse. The sides of each frame are formed of 
timbers a a placed edgewise, and connected together 
at the top by a crosspiece }b, cut to the angle of the 
roof, There is another crosspiece c near the bottom, 
the side pieces being prolonged below this and carrying 
adjustable feet (Fig. 17), so that the section can be set to 
follow irregularities in the site on which the building is 
erected. Each frame iscovered withasheetof waterproof 
material made from jute and resembling vulcanised 


ment is with them. The Wyomiog miners are still at | vehicle. We need not explain what the consequences fibre. This is applied to the outside, and in some cases 
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another sheet is placed within the outer sheet, an air 
space of fin. being left between the two. In one 
of the sections there is placed a window protected 
by an outside shutter (Fig. 15), the window opening 
inwards and the shutter outwards. When a buildin 

is taken down for transport the two sections of a wal 
unit are folded together, the interior space being avail- 
able for packing various articles. In an hospital this 
space is occupied by a bed B' (Fig. 16), a chair j 
(Fig. 14), and a table I (Fig. 15). Over the frame of 
the bed is stretched a thin mattress, and a collapsing 
support B? for the head. All these fittings fold into 
the cavities of the sections, and are protected from 
wet during transit. 

The floor unit (Figs. 8 and 9) is a tray of light 
wood of a length nearly equal to half the breadth of 
the building. These units are supported at each end, 
as will be explained presently, and on the side of each 
isa lip m', which forms a support to the adjoining 
section, thus keeping the floor level, as shown in 
Fig. 9, which is a section of the line x—zx (Fig. 8). 
Adjustable feet are also placed on one side of each 
section to enable a part of the weight to be borne by 
the ground beneath. 

The ends of the building are formed of the parts 
shown in Fig. 2 and in Figs, 18 to 27. These are con- 
structed practically in the same manner as the wall 
units. The gable end is formed of two principal pieces 
(Fig. 18) hinged together, so that they fold up to pro- 
tect the windows in transit. These sections, however, 
do not reach quite to the eaves, the remaining portions 
being formed on the tops of the sections F (Fig. 25). 
The sections E each contain a sliding door H (Fig. 
26), and when these doors are closed the end of the 
building is complete. 

The roof unit is a frame / covered on both sides, and 
provided with a bead /' (Figs, 29 to 31). The frames 
rest on the rafters h, and their edges are covered by 
the piece x, which makes the joint water-tight. 

Having thus described the units which constitute 
the building, we will now explain how they are put 
together, premising that no tools are used, and that 
all the parts are interchangeable, and can be put 
together in any order. The fastening device which 
connects the various units together is the joggle shown 
in Figs. 3to 7. This consists of a male and a female 
part, which together form a dovetail incapable of being 
disconnected, except by a sliding motion in one direc- 
tion. The foundation of the building is a spine or 
trough A (Figs. 1, 10,11, and 12), which also serves as 
a heating and ventilating conduit. Itis laid on the 
ground on the centre line of the proposed building. 
On each side of it there are joggles fixed at distances to 
correspond with joggles at the ends of the floor sec- 
tions (Figs. 8 and 9). When the trough is laid 
two sections of floor are connected to it at each side, 
and the feet adjusted (Fig. 9) to rest on the ground, 
A double section of wall is then connected to the end 
of each pair of floor sections (Fig. 16), the whole being 
bound together by the joggles. The sections F F are 
then fixed to the wall section to give them lateral 
stability, and are followed by the sections E E (Fig. 2). 
It is then an easy matter to add floor and wall units 
until the building has attained its desired length, and 
then to form the remaining end. The gable pieces are 
then placed in position, and all is readyfor the roof. The 
ridge piece is formed in lengths (Fig. 28), and is sup- 
ported by the gables and by pillars P P (Fig. 1) 
stepped on the conduit A. The rafters are fitted with 
joggles at their upper ends, and these take into corres- 
ponding joggles in the side of the ridge pole (Fig. 22), 
while at the lower ends there are other joggles to con- 
nect the rafters to the walls. 

In addition to the main structure, two chambers R 
and S are employed, the former containing heating 
apparatus by which hot air can be delivered into the 
central condnit, and the latter an earth closet. 

A building of this description, capable of holding 
twelve beds, weighs less than two tons, and can be 
packed on a single van. When ready for transport, it 
occupies 650 cubic feet ; the longest piece is the venti- 
lating shaft, 11 ft. 6 in. ; the dimensions of a wall unit, 
closed, are 7 ft. by 2 ft. 9}in. by 8in. It measures 
35 ft. by 18ft. when erected, andcan be putup in less than 
two hours, and taken down in half an hour. When it 
is up itis perfectly rigid, and has an air of permanence 
and heres eteness which is very surprising to one who 
has watched its rapid erection. Military men cannot 
fail to be struck with the special adaptability of 
Ducker’s houses for campaigning, while a family 
party possessed of one might enjoy a summer holiday 
free from the extortions of hotel 
impertinences of landladies, The makers of these 
buildings are the Ducker Portable House Company, 
Limited, 29 and 31, St. Swithin’s-lane, London. 





Tur MosEtir.—Efforts are being made to induce the 
German Government to undertake the canalisation of the 
Moselle from Metz to Coblentz. These efforts are the 
result of the success which has attended the canalisation 
of the Maine from Frankfort to Mayence by means of 
which ocean steamers can now reach Frankfort. 
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2 MISCELLANEA. 
On leaving the dockyard at Chatham on Monday the 
new armour-plated cruiser Narcissus fouled a steel haweer, 
breaking a blade of her starboard propeller. 


Attempts are to be made in Indiana at transporting 
natural gas in reservoirs, by rail, from the wells to Fort 
Wayne. 


At a general meeting of the King’s College Engineer- 
ing Society, held on January 30, a paper “‘ On Rock 
Boring and Tunnelling,” was read by Mr. Rundall. 


In commemoration of his fiftieth birthday, Mr. Samson 
Fox, of the Leeds Forge Company, has offered to give 
30,000/. for the purpose of providing a building for the 
Royal College of Music. 


It appears likely that we have now heard the last of the 
Suakim-Berber Railway, as the Secretary of State for 
War has advertised for tenders for the purchase of the 
trollies, rails, trucks, vertical boilers, ballast wagons, fish- 
plates, chairs, bolts, and washers. 


A new steamer is to be built for the line Vesteras-Tors- 
hilla-Stockholm, a company having been formed at 
Vesteras, and the necessary funds secured. She is to be 
a fast boat, intended for passengers, and Bergsund’s Engi- 
neering Company is likely to obtain the order. 


We understand that the Admiralty have placed the 
order for the twenty 150-ton steel coaling lighters, for 
which tenders were recently invited, with Messrs. Edwar 
Finch and Co,, Limited, engineers and shipbuilders, 
Chepstow, 


The first meeting-of the current session of the Birming- 
ham Association of Students of the Institution of Civil 
Engineers was held, under the presidency of Mr. E. 
Pritchard, at the Colonade Hotel, Birmingham, on Mon- 
day last, when a lecture was delivered by Mr. C. Hunt, 
M.I.C.E., on ‘‘ Gas Manufacture.” 


The gross receipts of the 23 principal railways in the 
United Kingdom, for the week ending January 22, 
amounted, on 15, miles, to 1,109,462/., and for the 
corresponding period of 1887, on 15,706? miles, to 
1,083,1467., an increase of 124 miles, or 0.7 per cent., 
and an increase of 26,316/., or 2.4 per cent. 


We are informed that the accounts of the London, 
Chatham, and Dover Railway Company for the past half- 
year show, subject to a final audit, a balance available for 
dividend of 166,109/. The directors will propose that a 
dividend of 2/. 5s. per cent. for the half-year be paid to 
the Arbitration Preference Stock, carrying forward 
23,6841. to the credit of the current half-year. 


We are requested to state that the accounts of the 
North London Company, though not yet finally audited 
or approved by the Board of Directors, show, after 
placing 45007. to the reserve fund, sufficient to admit of a 
dividend at the rate of 74 percent. per annum, and to 
carry forward 2963/., as against 2976/. in the correspond- 
ing period of 1886. 


Messrs. J. F. Waddington and Co., ship and launch 
builders, Seacombe, are at present constructing an ‘‘ Al- 
varez” life raft, sea anchor, and jury rudder combined, 
fora South American Government. It consists of two 
side and two end tanks of steel, which, when not in 
use, form seats on the ship’s deck, while the bottom of the 
raft, which is of wood, forms the jury rudder. The raft 
will also be fitted with mast, spritsail and jib, and is self- 
righting. 

The Federal Government of Switzerland have decided that 
both for political and financial reasons the Swiss railways 
ought not to be left any longer in the hands of private com- 
panies, many of the shareholders in which are foreigners, 
They therefore intend, subject to ratification by the 
popular vote, to buy up all the lines, but it is regarded as 
doubtful whether the scheme will be thus ratified, as there 
is a suspicion abroad that too high a price is being offered 
by the Government. 


The new torpedo cruiser Tartar, which was built for the 
Government by Messrs. Thompson, of Clyde Bank, 
Glasgow, has just been completed for sea at Sheerness 
Dockyard, and placed upon the active list of the Royal 
Navy. The Tartar is fitted with machinery of 3600 horse- 
power, and is capable of a speed of 17 knots. Her arma- 
ment is of a very powerful character, consisting of six 
6-in. steel breechloading ns, eight 3-pounder quick- 
firing guns, two Nordenfelt guns, and five Whitehead 
torpedo tubes. 


The Boadicea, in command of Captain Dale, of the 


Steam Reserve, made a second full-power trial at Ports- | 7 


mouth last Friday after repairs. he two hours’ run 
proved a remarkable success. She was in very light trim; 
her mean draught being 20 ft. 6in. The mean pressure 
of steam in the boilers was 694 lb., and the mean revolu- 
tions were 724. The collective horse-power indicated was 
50734, which was about 250 horses more than were ob- 
tained on her first commission trial, and only fell 56 below 
the mean developed at the contractor’s run twelve years 
ago. The speed realised on the trial was just over 144 
nots, 


A new salvage and diving steamer was launched on 
Wednesday, January 4, at the Lindholmen Engineering 
and Shipbuilding Company, Sweden. She has been built 
for account of a Reval firm, and will be stationed at that 
town. The newsteamer, which has to be ready for de- 
livery in the middle of Re has a length of 155 ft., 
traadth 264 ft., and depth of 144 ft. The engine is of 160 
nominal horse- power, non-compound, with surface con- 
denser. The steamer will be fitted with a large centrifugal 
pump and several other appliances for diving, &c. The 
new boat has been named the Meteor, 





The Featherstone Local Board have unanimously ap- 
pointed Mr. Malcolm Paterson, M. Inst. C.E., Bradford, 
as engineer to design and carry out scheme “‘ A,” reported 
on by him in October last, the estimated cost of which is 
73002. The water is to be purchased in bulk from Wake- 
field, and the works will consist of a line of conduit, 
covered service tank, and distributing mains. 


In connection with the Manchester Ship Canal, for 
which work he is the contractor, Mr. T, A. Walker is pro- 
curing an extensive dredger plant: Two dredgers, a 
hopper dredger, and a screw propelling barge loading one, 
have been ordered from Messrs. W. Simon and Co., of 
Renfrew, and a third is to be supplied by Messrs. Flem- 
ing and Ferguson, of Paisley. The latter will be propelled 
by twin-screws, and is to be capable of raising 600 tons 
per hour from a depth of 35 ft., cutting its own flota- 
tion if required. ‘Lhe engines are to be the builders 
patent quadruple-expansion type, indicating 700 horse- 
power. 


The torpedo cruiser Porpoise, one of the Archer type, 
which is being completed at Portsmouth for the China 
station, furnishes another example of miscalculation as to 
displacement during construction. As she lies in the basin, 
without stores and with nearly empty bunkers, she has a 
mean draught of exactly 13 ft. 6 in., which was her esti- 
mated trim when ready for sea, Her original bunker 
capacity was 475 tons, which was estimated to drive her 
7000 knots at a moderate speed of 10 knots, or 2500 knots 


dj at full speed. In order to bring her up to her designed 


load line, it will be necessary to reduce the amount of coal 
carried. 


Inquiry is being made at Woolwich relative to the 
bursting of an Armstrong breechloading gun at the Royal 
Arsenal last Friday. The gun was made at Elswick. The 
officials represent the occurrence as merely one out of a 
small percentage of failures, which are always expected 
in the course of the proof trials. The weapon, a 10-in. 
gun of about 38 tons weight, had fired several rounds 
before the burst took place. The chase or barrel of the 
gun was blown clean out of the chamber end, and fell in 
one piece to the ground. No one was injured, as precau- 
tions are always taken at the proof butts, the gun being 
fired by electricity, and the gunners protected in splinter- 
proof huts, 


A simple method of rendering visible the deviation of 
the Foucault dulum has recently been devised by Mr. 
Campbell. e bob of the pendulum is replaced by a 
permanent magnet of a cylindrical form placed with its 
axis coinciding in direction with the suspending wire. On 
a point vertically beneath the centre of suspension is 
swung horizontally a light bar of some magnetic material 
carrying amirror, from which is reflected a beam of light. 
On putting the pendulum in vibration in the vertical 
plane which contains the bar, the latter follows the 
deviation of the pendulum, which is thus rendered very 
=a by the corresponding reflection of the luminous 

m. 


An examination was recently made by the chief 
engineer to the Bombay, Baroda, and Central India 
Railway, of the condition of the piles of the South 
Bassein Bridge, some of which have been down for 25 
yeara, and exposed during this period to the action of sea 
water. Specimens were cut from each pile that was con- 
sidered likely to be corroded, and, from an examination 
of these, it was concluded that the greatest corrusion in 
cast-iron piles exists close to low water and does not extend 
to any considerable depth below it, a conclusion which 
also applies to bolts and braces. After twenty-five years’ 
exposure in a salt water way the piles are in very g 
condition, and corrosion has only occurred in places 
which are easily accessible for repairs and renewals. 


At a meeting of the Engineering Society, University 
College, Bristol, held last Wednesday, the officers for the 
ensuing term were elected us follows: President, Pro- 
fessor Ryan, M.A., D.S.C., M.I.M.E. ; Hon. Vice-Pre- 
sident, D. C. Selman, Assoc. M. Inst. C.E.; Vice- 
President, John P. Littleton; secretary and treasurer, 
A. J. Ward; librarian, C. P. Banham; committee, 
Messrs. Din, Houseca, Pinto, Ames, Shepherd, and 
Bruce. A few remarks were made by the secretary upon 
the satisfactory nature of last term’s proceedings, alluding 
to the successful excursions and interesting papers, ani- 
mated discussions at the close of each, and promising a 
renewal of the same during the present term. After a Ss 
remarks by Professor Ryan the meeting terminated. 


At a meeting of the Mason College Engineering Society, 
Birmingham, held on the 7th ult., a paper on “* Electrical 
ngineering in the United States” was read by Mr. 
Edward L. Joseph. The author stated that the progress 
of electric lighting in America was due, not to the high 
price of gas and the absence of legal restriction, but 
simply to the fact that it was the best light, its many 
advantages entirely outweighing the difference in cost. 
At Greensburg, a small town in the Pittsburg district, is 
located one of the strongest gas wells in the country. 
Gas is so plentiful that the street lights are left burning 
all day, it not being worth while to put them out. Yet 
when the Westinghouse Electric Company put up a 
central station there about six months ago, their plant 
was in a very short time taxed to the utmost. There 
are in constant use at the present time in the States not 
less than 14 millions of incandescent lamps, 200,000 arc 
lamps, and over 700 central stations. Electric traction 
has also received a great development, there being now 
no less than 200 miles of line worked by this agent in 
50 cities. Over 10,000 motors, having a capacity of 25,000 
horse-power, are also in use. The telephone subscribers 
are x}zth of the whole inhabitants of the States, whilst 
in England they only amount to z¢5,th. 
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COMPOUND ENGINE WITH COLLMANN’S 


CONSTRUCTED BY AND SON, ENGINEERS, 


WE illustrate above, and by our two-page engraving | 
this week, a pair of compound nes | engines fitted | 
with Collmann’s valve gear, constructed by Messrs. J. 
Jessop and Son, of Leicester, and recently erected 
at the new grain stores of Messrs, Guinness, Son, and 
Co., Dublin. 

The cylinders, which are both cast steam-jacketted, 
are respectively !4 in. and 20 in, in diameter with a | 
stroke of 28 in. ach cylinder is fitted with Coll- | 
mann’s valve gear, the cut-off on the high-pressure cy- | 
linder being capable of being varied by the governors | 
from nil to three-fourths of the stroke, whilst the cut-off | 


MESSRS. J. JESSOP 


engines are placed at such a height that the steam 
jackets, which are connected by a separate valve to 
the steam pipe, will drain themselves back to the 
boilers. 

Figs. 4 and 5 on our two-page engraving are 
sections through the cylinders showing the Collmann | 
gear. We have already described this gear in de- 
tail (see vol. xxx., page 457) and shall now only 
briefly notice its essential features, There are sepa- 
rate double-beat valves for the steam and exhaust at) 
both ends of the cylinders. In order that both faces | 
of each valve may be tight when the shell connecting | 





VALVE GEAR. 
LEICESTER. 


pressure cylinder the time of cut-off is regulated by 
altering the pivot of the link connected to the eccen- 
tric-rod. 

Each of the valves is on a vertically moving spindle 
connected to a bell-crank lever. One arm of the lever’ 
forms a cam or pallet which is operated on by asimilar 
lever worked from the eccentric, the forms of the cams 
being such that they roll together without sliding 
friction, and lift and lower the valves with a gradually 
accelerated and retarded motion. The lead is practi- 
cally constant for all points of cut-off. 

essrs. J. Jessop and Son are the sole makers in 


on the low-pressure cylinder is altered by hand according | them has expanded under the heat further than the | Great Britain of engines fitted with the Collman gear, 


to the load, 


The engines are speeded to give 87 revo- | metal connecting the two valve seats, the faces of the| and have constructed a number which are working 


lutions per minute, and transmit their power from the | two conical seats are so arranged that if prolonged | most satisfactorily. The total number of these engines 


flywheel to the countershaft pulley by two steel wire 
ropes, without any coverings, running in grooves, the 
bottoms of which are lined with leather. The fly- 
wheel is 16 ft. in diameter, and the countershaft 
pulley 10ft. 9in. The steel wire ropes are used with- 
out any coverings because they have to pass from the 
detached engine-house to the main building without 
any protection from the weather. 

By an arrangement of valves in the exhaust from 
the liw-beahenies cylinder, the engine can be worked 
without the condenser when desirable for heating 
feed water. The air pump is placed below the engine- 
house floor level, and worked from the back of the low- 
pressure cylinder ; it is specially designed for working 
ata high speed. Its piston area is 824 square inches, 
and the stroke 12 in.; it is double-acting, and has | 
straight passages, with a series of small metallic cir- | 
cular suction valves with small lifts to prevent noise. | 
The one rod passes through the back cover of the | 
air pump barrel, which forms its guide, and the glands | 
in both covers are fitted with cases carrying water in | 
which they are entirely submerged to prevent their | 
drawing air. | 





The working steam pressure is 150 Ib., and the | the amount of this latter motion, and this again varies | of the steam 


engines are intended to indicate 150 horse-power. The 


they meet in a common vertex. This is shown in| 
Fig. 5 in dotted lines, the two seats of the steam valve | 
being frustra of two cones which have a common vertex | 
within the well of the cylinder. The valves are | 
operated by a side shaft driven by bevel gearing from | 
the crankshaft (Fig. 2), and are both raised and | 
lowered by it; they are not allowed to drop freely, 
their descent being regulated by the gear. On this | 
side shaft are two eccentrics, one for each end of the | 
cylinder. On the high-pressure cylinder, in which the 
cut-off is variable, the eccentric-rod stands nearly 
vertically ; near its base it is connected to a rocking 
lever, the other extremity of which is connected by a 
knuckle-jointed link to a lever which operates the 
valve in a manner to be presently described. The pin 
of the knuckle joint is held and guided by a link, 
which atits other end is pivotted to a sleeve sliding on | 
a cylindrical extension of the eccentric-rod. The link 
itself is made tomove about a certain point which is fixed 
by the governor. The motion of the rocking lever tends 
to open that valve, while forward movement of the | 
link connected to the knuckle joint tends to close it, | 


consequently the time that it is held open depends on | 





with the height of the governor arms. In the low-| 


erected to the present date is 750. 





Tue Suez Canat.—The number of ships which passed 
through the Suez Canal last year was 3137, as compared 
with 3100 in 1886, and 3624 in 1885. The transit revenue 
collected last year was 2,314,235/., as compared with 
2,261,096/. in 1886, and 2,488,298/. in 1885. 


University CoLLecE, Bristot.—On Thursday evening, 


| Jan. 26, Professor Ryan delivered a lectureon steam engi- 


neering in the Atheneum Hall, Bristol. The lecturer 
sketched briefly the history of his subject, noting the various 
improvements which formed the most important stepping- 
stones in its course of development. He emphasised the 
part which Bristol had taken in the development of the 
applications of steam. Near Bristol, Hornblower’s com- 
pound engine was first set up. The patents for the use of 
the crank and flywheel were held by Wasborough, a 
Bristol engineer; in Bristol the Newcomen engine was 
first applied for mill purposes ; and from Bristol the Great 
Western started on its celebrated first journey across the 
Atlantic. The modern steam engine, in its multiplicity 
f types and adaptations, was then discussed, charac- 
teristic examples being described and illustrated by trans- 
parencies. The part played by science in the evolution 
engine was dwelt upon, and an ap on 
behalf of technical education concluded the lecture, 
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DUCKER’S PORTABLE MILITARY HOSPITAL 
CONSTRUCTED BY THE DUCKER PORTABLE HOUSE COMPANY, LIMITED, LONDON. 
(For Description, see Page 110.) 
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THE PARIS EXHIBITION OF 1889. 
To THE Epiror OF ENGINEERING, . 

Srr,—I am instructed by the President and Council of 
the Society of Telegraph Engineers and Electricians to 
request the favour of your giving as early an insertion as 
possible to the following notice : f 

‘* International Exhibition, Paris, 1889. 

‘In view of the interests of English electrical exhi- 
bitors the Society of Telegraph Engineers and Electricians 
have appointed a committee to endeavour to ascertain 
their wishes and to make arrangements on their account 
with the French authorities. The Director-General of 
the International Exhibition coring Sera’ the meee! 
to take part in the matter on behalf of the official ad- 
ministration, it is proposed shortly to address a circular 
to the iene od firms interested in electric lighting and 
kindred pursuits, and to convene a meeting of gentlemen 
ja me likely to take part as exhibitors in the forthcoming 

isplay. 

‘** It is of extreme importance to British industries that 
they should be well represented on the occasion referred 
to, as without it there is danger of Continental opinion 
assuming that England has fallen back in the race for 
success in the alliance between science and commerce.” 

I am, Sir, yours obediently, 
¥, H. Wess, Secretary. 
4, The Sanctuary, S.W., London, February 1, 1888, 





A “COURSE CORRECTOR” FOR CHANNEL 
STEAMERS. 
To THE Eprtor oF ENGINEERING. 

S1r,—I should be obliged if you could find space in your 
journal for an account of my patent course corrector, an 
invention which I am desirous should be brought as pro- 
minently before the public as possible. Its main object is 
to render cross Channel passages independent of the most 
fruitful source of disaster, viz., fog. In long sea voyages 
the presence of a heavy fog is only an inconvenience, 
generally speaking, whilst in the case of short Channel 
passages it becomes at once a source of imminent danger 
and vexatious delay. Cases are of frequent occurrence 
where the loss of valuable lives are directly traceable to 
the want of some means of safe guiding through the 
treacherous obscurity of a fog. 

The accompanying diagram will explain the manner in 
which my invention supplies this mi 

Two light but strong cables A are laid along the sea 
bottom, from harbour to harbour, and along these wire 
ropes a small brass traveller B is drawn by the steamer to 
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FRENCH BOUND PACKET 


Fig. 2. 
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which itis connected by the smaller wire C. The method 
of using the apparatus is as follows : The wire C connect- 
ing steamer to the traveller is made fast to the stern and 
the steamer is ready to proceed, <A seaman stationed at 
the stern watches the direction of the wire C as it dips 
into the.water, and as long as it descends into the 
water in a direct line aft, the vessel is on her course, 
but should she deviate a point or two the fact is at once 
observed by the lookout at the stern who notifies the 
steersman at once, and a few turns of the steering-wheel 
at once corrects the deviation and brings the vessel on 
her true course, 

As the apparatus would only be used in foggy weather 
it might happen that the steamer (unconnected to the 
cable) might suddenly find herself surrounded by a dense 
fog. She can then (having a traveller B on board) put out 
a drag, steam across the line of the submerged cables, 
pick one up, and attach the traveller, and in a few minutes 
she will be heading with absolute certainty for her des- 
tination. 

It would also be found of great \se to coast guardships, 
lightships, and lighthouses, or in any position where the 
presence of the foz would render cemmunication with the 
shore hazardous. ours ag 

Dundee. W. B. THompson, 








TRANSIT INSTRUMENTS, 
To THE Eprtor oF ENGINEERING. 

Srr,—It is a long call from Zamora, Mexico, to Bed- 
ford-street, and accordingly my reply to Mr. Max Green's 
inquiry about Heller and Brightley’s transit instruments 
in your issue of December 9, 1887 (received January 3, 
1888), may reach you and him long after the point has 
been settled by others. Nevertheless, in case it be still 
useful, I send you my experience in these matters, 

In the year 1880 I was employed on the Mexican Central 





Railway both in preliminary surveys and in final ranging 
of the line, and later on in setting out work and levels 
during construction. 

The company being American, instruments were brought 
out for our use from Heller and Brightley’s quite new, 
and with all the latest improvements at that time. As I 
am writing from memory, I should not like to venture on 
a statement of the exact dimensions of these instruments, 
but from the work required of them and my recollection, 
as far as it serves me, I should say they were exactly of 
the size described by Mr. Green. I was glad to avail 
myself of the use of these instruments, to save my own, 
which were and are a 6 in. Troughton and Simms’ transit 
theodolite, with verniers reading to 10in., anda 14 in. 
levelling instrument by the same excellent makers (I 
think these instruments will fully answer Mr. Green’s 
description of ‘‘the best London made 6-in. transits”), 
and under the circumstances you will easily grant that I 
was not likely to allow myself to be influenced by preju- 
dice in favour of the English instruments. 

The new instruments from Heller and ager 
certainly looked very pretty and felt remarkably light 
compared with my heavy Troughton and Simms; besides, 
the telescope was covered with a metallic imitation of felt 
which seemed the very thing for a broiling Mexican sun; 
the verniers of the horizontal circle which in the instru- 
ment I am describing is really a horizontal plate, and not 
part of a conical surface as in the English instruments, 
were neatly covered over with a tiny pane of glass to 
keep out dust ; every screw had a protection from dust, 
of some sort or other, and altogether after examining the 
new-comers in the office I went home well pleased at the 
prospect of saving my English transit and hoping to do 
plenty of good work with its American rival ; I happened 
to meet an older engineer, longer in the country than 
myself, and I told him of our new instruments, ‘‘ Oh,” 
said he with a laugh, “I know, its a thing like a candle- 
stick, you’ll never be able to work with that.” Idetermined 
however, to give them a fair trial, and so I did; but I 
had to give them up at once, as a delusion and a snare ; 
the lightness is at the expense of rigidity, everything 
felt elastic and springy, the difference between the steadi- 
ness of the American instrument and the English being 
well illustrated by the difference in firmness of one man 
standing on an india-rubber door mat, and another on an 
iron grating. 

The telescope is erecting, involving of course great 
waste of power and light, and yet it is not longer than 
the English telescope, whereas, Troughton’s erecting eye- 
piece gives an additional length of 3in. or 4 in. to his 
telescope ; the field of view is remarkably and uncom- 
fortably small, and there is a dimness in the glasses, 
which is very troublesome to one used to the beautifully 
clear lenses of Troughton’s instruments, with which one 
could continue work for a full half hour in the evening 
after it was impossible to see through the American tele- 
scope ; the cross-hairs are much thicker than those in the 
English instrument, and are simply one horizontal and 
one vertical hair, this arrangement being far less con- 
venient for ranging a pole at a considerable distance than 
the intersection of two oblique hairs as in English instru- 
ments. 

I therefore sorrowfully discarded the American instru- 
ment, and betook myself to my own ; and with the latter 
I was agreeably surprised to find old pegs, which I had 
set out on the same line five years previously for another 
company ; and not only the pegs but the very tack points 
with which I marked the exact spot on the head of the 
pegs at which the instrument had to be set up. 

lt may not be out of place to mention that after all the 
railway work and other field work done with this instru- 
ment from 1875 to 1882, I used it in this last-named year 
on the occasion of the transit of Venus to observe that 
phenomenon, and to determine the longitude of my 
place of observation by means of telegraphic signals with 
the National Observatory, which was then established in 
Chapultepec, though since removed tv Tacubaya, both near 
the city of Mexico; the difference between the most dis- 
crepant results on the same day only amounted to 0.34 of 
a second of time. 


In conclusion I should state that I have no wish what- |}, 


ever to run down American instruments ; American engi- 
neers do good work with them, and like them better than 
English ones, but then they are accustomed to them, and 
generally use no other; to any one who from the begin- 
ning of his engineering career has worked with English 
instruments, a change to American instruments is very 
trying and very troublesome, and to any such, who for 
the sake of lightness, novelty, or cheapness, may contem- 
plate investing in a Heller and Brightley, my advice 
would be the same as Mr. Punch’s on a memorable oc- 
casion— “* Don’t.” 
J. V. W. A., Assoc. Mem. Inst. C.E. 
January 5, 1888, 








ELECTRIC TRANSMISSION OF POWER 
S. 


IN MINE 
To THE Epitor oF ENGINEERING. 

Srr,—Kindly allow me to thank “* A Student” for point- 
ing out the arithmetical error in my letter of 3rd inst. 
The passage should have run: “ The loss involved in 
transmitting a current of 10 amptres through 4 ohms, is 
equal to that involved in transmitting 20 amptres through 
1 ohm ; and for the same distance, this means a cable of 
one-quarter the sectional area.” Of course this places the 
ee of using high electromotive force in a much 
stronger light than before. I should also like tothank Mr. 
Steavenson for the valuable information he has given in 
the matter of transmission by means of wire ropes. 
was aware that transmission by means of wire ropes was 
more efficient than by electric currents, but the impres- 
sion I had formed from conversation with various mining 





engineers was that the working cost would be high in 
comparison with other methods, owing to the wear and 
tear of ropes, and that it was not an easy matter to appl 
it for long distances. I expect that Mr. Steavenson’s 
remark anent the skill with which either system is applied 
has a great deal to do with the matter; but my belief is 
that when electric transmission has been used as long as 
wire rope transmission it will be far more easy to find the 
ait necessary to successfully apply the former than the 
tter. 

I regard it as certain as anything can be in this world, 
that electric transmission will eventually supersede every 
other method, except in special cases ; but at the same 
time I am fully alive to the difficulties that have to be 
encountered, and the rivals that have to be beaten ; and, 
personally, I am exceedingly grateful to every one who 
advances the matter either by surmounting a difficulty, 
by exposing a difficulty, or by showing the true strength 
of an opponent. I regard the battle of the establishment 
of the electric light in mines, factories, and other in- 
dustrial undertakings large enough to afford isolated 
stationary plant, as fought and won. 

The battle of ihre electric lamps has still to be 
fought. The battle of town lighting, perhaps a harder 

roblem than any of the others, has also to be fought. 

ut while these are in progress, I believe that the battle 
of transmission will also come to the front, and that we 
shall gain many valuable hints by closely following what is 
taking place on other fields); My own experience during 
the past twelve years, in which I have been actively 
engaged in bringing new forms of electrical appliances 
under the notice of mining engineers and others, has been 
that when we first come upon the field, our apparatus is 
always more expensive than that which it is to displace ; 
but that it is adopted by enterprising men, because it has 
advantages which more than counterbalance its increased 
cost. As time goes on, and more apparatus are used, 
more experience is gained in construction, more familiarity 
with the apparatus is gained by the users, and in the end 
the apparatus becomes cheaper to fix and cheaper to 
maintain than the old apparatus, while retaining in a 
greatly enhanced form all the advantages that originally 
led to its adoption. 

I venture to predict the same future for electric trans- 
mission. The battle is commencing in the same way and 
in the same districts as those attending the introduction 
of other apparatus, and will probably follow much the 
same lines. It must be remembered, however, that in 
order that the result I have foreshadowed may be attained, 
experience is necessary ; and that experience can only be 
obtained in practice. If er one waited for perfection, 
we should never get beyond the laboratory stage. 

Yours very truly, 
Sypngy F, WALKER. 

195, Severn-road, Cardiff, Jan. 30, 1888, 








BELT CASINGS IN MILLS. 
To THE EpIToR OF ENGINEERING. 

Srr,—In reference to your article on ‘‘ Belt Casings in 
Mills,” I may say that the subject has received more at- 
tention for a long period past than your article would lead 
people to infer. I designed and applied wrought-iron 
casings for belts twelve or more years ago, and in your issue 
of April 13, 1877, an illustration appeared of a fireproof mill 
with arrangements on this principle. Both at home and 
here on the Continent, I have come across many examples 
of belt or rope alleys made to prevent the spread of fire 
from one room to another. 

Yours truly, 
Berlin, January 30, 1888. Watrter BacsHaw. 





ELECTRICAL WELDING. 
To THE EpIToR oF ENGINEERING, 

Srr,—The interesting account on this, the newest prac- 
tical application of electricity, describes the process of 
electrical welding in a most complete manner, but I think 
creates an impression that the Bernardos accumulator is 
absolutely necessary. This is not the case, and in fact 
the secondary battery invented by M. Bailly, and known 
ere as the Phcenix (described in ENGINEERING, May 27, 
1887), has been oe ap by the French company for 
working the Bernardos system. The Phcenix battery can 
be discharged at a rate which would destroy those of the 
type employed for electric lighting, and by employing 
sufficient number of Phoenix cells an electrical welding 
plant can easily be started by any one having an electric 
light installation. A 52-cell Phoenix battery has just been 
started in London, andI shouid be happy to show it to 
any one interested in the subject, or to arrange for its use 
for electrical welding experiments. 

KILLINGworTH Hepags, M.I.C.E. 
7, Carteret-street, S.W., Feb. 1, 1888. 





THE ELECTRIC LIGHTING OF THE 
NEWCASTLE EXHIBITION. 
To THE Epitor OF ENGINEERING. 

Srr,—My attention has been called to Messrs. Robey’s 
letter in your current issue. Every one was highly satis- 
fied with the manner in which Messrs. Robey carried out 
the work which they had undertaken in connection with 
the Exhibition, and they have received the special thanks 
of the Executive Council. The whole of the lighting of 
the Exhibition was not, however, done by Messrs. Robey’s 
engines, nor was that done by the steam turbines ‘‘ com- 
paratively insignificant,” as the particulars given below 
will show. Had your statement in your issue of the 13th 
been to the effect that the steam turbines provided the 


I | whole of the power for lighting the courts of the Exhibi- 


tion it would have been practically correct. 
Messrs. Robey’s engines, ides providing for a con- 
siderable portion of the electric lighting, supplied power 
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hroughout the machinery departments and for the elec- 
ind Gaara and electize haulage. The electric lighting 
supplied by the Robey engine was approximately as 
follows : 
4 arc lamps of 2000 watts. 


94 i ' 

500 glow lamps of 16 candle-power in North Gardens, 
Aylesbury Dairy, &c. , . 

390 glow lamps of 16 candle-power in offices, reception- 
room, principal entrance, central gardens, &c. 

400 glow lamps of 16 candle-power in theatre. 

400 59 picture gallery. 

ra dining-rooms. 

<i western avenue. 


” ” 


210 ” 


20 ” hd 
5 Jablochkoff candles. 
Corresponding to a total output of about 800 electrical 
horse-power, allowing for the resistance of the mains. 
There were more than 400 lamps fixed in the theatre, but 
they could not all be lit at once. i i 
A few lamps in the courts were supplied from private 
stands by exhibitors who rented steam, but the number 
was very small. All the rest of the lighting in the courts 
was supplied by the steam turbines and comprised : 
2 incandescent lamps of 1000 candle-power. 
28 ” ” 800 ” 


141 ” ” 500 ” 
141 ” ” 120 ” 
225 ” ” 16 ” 


A search light of 24,000 candle-power was also supplied 
from the same turbines, but exclusive of this the electrical 
horse-power supplied by the turbines amounted to 300, 
and was practically equal to that supplied by the Robey 
engines. have, &c., 

WILLIAM GARNETT, 
Chairman of the Lighting Committee. 

Newcastle-upon-Tyne, January 30, 1888. 

To THE EpiTorR OF ENGINEERING. 

Sir,—We note in your last week’s issue a letter from 
Messrs. Robey referring to the lighting of the Newcastle 
Exhibition, which gives an entirely erroneous impression. 
We beg now to state that we lighted the whole of the 
courts of the Exhibition, consisting of north, south, east, 
and west, as well as the whole of the western annexe. _— 

The current was generated by seventeen turbo-electric 
generators having an aggregate of 500 indicated horse- 
power. The Jamps were all our own manufacture, and 
varied from 150 to 1000 candle-power, and as an incan- 
descent electric light installation it was one of the largest 
ever carried out in this country. i 

In addition to this we lighted the model coal mine, 
and supplied and worked the large search light projector 
of 25,000 candle-power on the *‘ Old Tyne Bridge.” 

We might add that we had altogether twenty generators 
at work, and we were awarded the only gold medal for 
electric light machinery. 

We are, Sir, your obedient servants, 
CuiaRKE, CHAPMAN, PARSONS, AND Co, 

Victoria Works, Gateshead-on-Tyne, Jan. 31, 1888, 





BRAZING AND WELDING WITH OXYGEN 
GAS. 


To THe Epitor oF ENGINEERING. 

Sir,—Having for some months used oxygen made by 
Brin’s process on a large scale, such as indicated by Mr. 
Fletcher in your last issue, I am in a position to confirm 
his anticipations as to the revolution in metal working 
that will shortly result when the great efficiency and 
convenience on using the oxy-hydrogen blow-pipe becomes 
more known. 

I assume that Mr. Fletcher’s experiments have been 
conducted with the ‘‘ blow through” flame; my firm, how- 
ever, have succeeded in using the ‘‘ mixed” jet on a large 
scale with absolute safety. By this system both the 
oxygen and hydrogen (or hydro-carbon) gases are under 
pressure, and are thoroughly mixed before arriving at the 
point of ignition; the consequent increase of heat and effi- 
ciency is considerable. 

We have recently been joining the edges of delta metal 
plates with the blow-pipe by mere fusion and without 
solder. 


Palmerston- buildings, E.C. Howarpb LANE, 





DRYING AIR. 
To THE Eprror oF ENGINEERING. 

Srr,—I should very much like to ask, through your 
columns, which is the best and least expensive way of 
taking the moisture out of ordinary atmospheric air, in 
fairly large quantities ; not to raise its capacity for taking 
in more moisture, but to thoroughly take out the moisture 
which it has already absorbed ? 


Yours — 
London, February 1, 18¢8. ALE. 





SLIDE VALVE DIAGRAMS, 
To THE EpITOR OF ENGINEERING. 

Srr,—In your issue of December 30, 1887, I see Mr. 
Mackenzie gives a very simple and practical solution to 
—— in valve gears, rather difficult of graphic 
solution, 

I have not access to “*Modern Steam Practice and 
Engineering,” so I do not know the formula upon which 
the solution is based, but it appears to me to be an ap- 
proximation. 

Taking Mr. Mackenzie’s diagram (Fig. 1) and using the 
following notation : 


Given the degree of exp ¢= Stroke before cut-off 





stroke 








The outside lead=». 
The width of ports=a. 
The greatest distance to which outer edge of valve 
passes inner edge of ports=k, 
Required eccentricity or half travel=r. 
Angle of advance=6. 
Outside lap=e. 
Angle of lead=‘. 
r=FG=FQ+QG 


but FQ=ED= (a+k)- 4 
and QG=FQtan DCA cot DOA 


= {(a+k)- 2 } cot cot 5 


s WwW - So 
but sin ga A/ cand cos *=4/1—¢ 


“rs 
{fat bj —0t2, /{(a+be— (ath) o4 2) (1-e) 











2e 
ni by analytical methods, finds the following value 
orr: 





ra2tatk}—vt9q/ s(a+k?- (a+h) v} (1-«). 
It will be seen that Mr, Mackenzie's construction gives a 
. . 2 
very close approximation, for 7 —e) will always be ex- 


ceedingly small compared to ». 
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The following exact graphical method may be of in- 
terest, although it is rather too complicated for drawing 
office use. Using the same notation (Fig, 2): 

On any straight line make A B=(a+k) 

Make BC=v 

Bisect BC in D and through D draw the straight line 


P'D PGE making the angle P' D B = 90°- ¥ 
Woy to the straight line A B through the points 


C, A, cutting P' Hin the point P', P,and E. Draw 
bag perpendicular to P P', cutting E L parallel to A B 
i 


Draw 


nL. 
Bisect P E in G, and erect the perpendicular G H, 
cutting E Lin H. 
MakeH K = HL. 
With centre K, radius K P, describe a circle, cutting 
A E produced in M. 
Draw M O parallel to A B, cutting D L produced in O. 
Draw O Y at right angles to O M, join O P!, O P, let 
fall the perpendiculars P Py, P! Vo. 
Ry circle with centre O, and radius = O M =: 
OF= x 


Then 
r=OM 
é 6=YOP 
e=OV, 
y¥=POP'. 


In a foot-note to Professor Klein’s translation of 
Zeuner’s ‘‘ Treatise on Valve Gears” it is mentioned that a 
graphic solution of this problem was given by Professor 

rashof ; I should be much obli, if any of your corre- 
spondents could either give me this solution or inform me 
of any published English translation of it. 


Yours truly, 
January 10, 1888, T.D. 








BEESLEY’S FURNACE BOILER. 
To THE EpiTor oF ENGINEERING. 

S1r,—Knowing that space in your journal is valuable, 
we trust, in fairness to ourselves, you will insert this 
letter as a reply to Mr. Collinette’s letter in your last 
issue to matter in regard to us, which we will treat 
seriatim, 

As to the coal furnaces being arranged and laid down 
specially so as to have boilers applied to them, we can 
see nothing about them to distinguish them for this par- 
ticular purpose different from coal furnaces at other 
works. We are fully aware he was strongly opposed to 
boilers being applied to the said furnaces. hen why 
make arrangements? and what are the arrangements ? 
Does he mean that cast-iron plates and tie-rods to hold a 
body of brickwork together is an arrangement to receive 
boilers ? 

Proper evaporative efficiency and construction of steam 
boilers, in his opinion, seems to be of not much weight or 
consideration with boilermaking firms, as the responsi- 
bility ceases after a stipulated time, or when the con- 
tractors have got paid for boilers supplied. Then all the 
responsibility falls on the works engineer, Poor fellow! 
what an injustice it is to him if such was the case, which 
we strongly repudiate is not so, and we consider it aslight 
upon our firm. As boiler manufacturers, we have a 
twenty years’ established connection in this district; a 
fair sized boiler works, filled with modern plant and usual 
accessories. Therefore we consider we have as much at 
stake—probably more so—in the future interest of boilers 
we supply to our customers in their evaporative efficiency, 
durability, and simplicity in construction as any salaried 
engineer at a manufacturing works, If not, how have we 
to keep our connection together ? 

Both members of our firm are practical boilermakers, 
have had twenty years’ experience as masters and workers 
combined, served the proper term of years to learn the 
trade as well, therefore should know how to avoid diffi- 
culties in steam boiler construction with evaporative 
efficiency and durability combined as well as the previous 
writer. 

As to the screwed stays, not a single one has caused 
any trouble or given an = of so doing ; in fact, there 
has been no trouble with the boilers, which as a rule are 
working night and day at the Barrow Company, and the 
boilers are all alike, and in accordance with our specifica- 
tion, March 3, 1886, Blue Book, No. 3020. 

The modified boilers have been supplied to the Blae- 
navon Iron and Steel Company and the Aireside Steel 

pnsy: Leeds, and we have some now in hand for other 
rms, 

As to our alterations in our three-flue furnace boiler, we 
have taken out a second patent for the improvements, 
which is also applicable to marine boilers, see Blue Book, 
July 8, 1887, No. 9638. 

As to the suggestions he makes in having a receiver to 
a number of furnaces and a connection from receiver to a 
range of boilers. There is no’ need of our three-flue 
furnace boiler, as Lancashire, Cornish, or egg-ended boilers 
would answer the purpose, as they would be on terra 
firma, and could be set in brickwork in the usual way, 
but as to the merits of this idea we will let your readers 
draw their own conclusions. 

As to giving results of the evaporative power from our 
furnace boiler it is not our intention to ventilate this 
matter through your journal, but shall be pleased to avail 
ourselves of the opportunity of so doing to present or 
intending users of boilers in connection with heating fur- 
naces by supplying them with information in the ordinary 
business way regarding our boiler. 

As he seems to stick at priority of design of boiler, we 
are prepared, when needful, to defend our rights as 
patentees of the three-flued furnace boiler for utilising 
waste heat from heating furnaces. Thanking you for the 
anticipated space, 

Yours faithfully, 
W. AND J. BEESLEY, 

Furness Boiler Works, Barrow-in-Furness, 

To THE EpiTor oF ENGINEERING. 

Sir,—I was very much astonished to see in your issue 
of January 13, 1888, a letter from Mr. R. Collinette, claim- 
ing that he was the designer of the reheating furnace at 
the Barrow Hematite Iron and Steel Company working 
in connection with Messrs. Beesley’s boiler. Now Mr. 
Collinette’s statement is so far from being a fact that I 
cannot allow it to pass unchallenged. Mr. Collinette 
certainly brought a design of a furnace upon the lines of 
which two were erected, which proved to be complete 
failures, Mr. Davy, the then manager to the company, 
and Mr. Collinette consulted with me, as furnace builder 
and contractor to the company, as to what was advisable 
to be done in reference to the furnaces that had been 
erected from the design brought by Mr. Collinette. I 
pointed out to them that the furnaces would never work 
satisfactorily constructed on those lines, but if they would 
allow me I would construct a furnace on lines which I 
had already planned, and which I would guarantee would 
work satisfactorily. Permission having been given, I 
erected a furnace of my own designing, and the result 
was a complete success. The two erected from Mr, 
Collinette’s design were reconstructed to my design by 
Mr. Davy’s orders, and the reheating furnaces now at 
work in connection with Messrs. Beesley’s boilers at 
Barrow are nearly all built upon the same lines, which I 
claim to be of my own invention and design, to the success 
of which Mr. Collinette has no claim whatever. 

I am, Sir, yours respectfully, 
E. Cocky, 
Furnace Builder and Contractor. 

18, Raleigh-street, Barrow-in- Furness, 

We can publish no further correspondence on this 
subject.—Ep. E.] 
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THE NATIONAL DEFENOES. 

WE are glad to notice that the attention of the 
public is being aroused to the question of our 
national defences. It cannot be too often said 
that this matter will never reach a satisfactory solu- 
tion until the authorities are forced into action by 














_| the insistence of the community at large. 


Sir Charles Dilke, Lord Brassey, and others, are 
doing good service in pointing out the continued 
inefficiency of our defences and the necessity of 
pressing forward work of such vital importance, The 
culpable indifference which at one time prevailed in 
regard to this subject is really almost incredible. 
Just as, to judge byrecent events, it is a characteristic 
of the individual Englishman to leave a small for- 
tune in jewellery strewed about his dressing-room, 
with the cheerful trust that although burglars may 
rob his neighbours they will leave him in peace, so 
the nation at large display with the same placid 
confidence their millions at home and their inestim- 
able wealth of commerce on the seas to the hungry 
gaze of foreign competitors, and possible adversaries, 
at the same_time taking no heed that this wealth 
shall be adequately—if at all—-protected. It seems 
as if we were destined to prove that the possession 
of enormous wealth and imbecile carelessness are 
inseparable, 

Now and again some more than usually startling 
disclosure about his materials and methods of pro- 
tection gives John Bull a passing twinge of uneasi- 
ness. ‘Then, perhaps, some money is voted; a 


118 | minister makes a speech, admitting that things have 


been very unsatisfactory in the past, and some 
brand new scheme is launched which is to put 
everything right in the future. Reassured, John 
Bull goes to sleep again, and shortly afterwards the 
authorities, finding things quiet, relapse into the 
time-honoured routine of considering the matter in 
committees and commissions, and nothing is done. 

The existing condition of our home defences is 
such, that if it were only widely known, no provident 
person would rest until some measure of real pro- 
tection was forced upon the authorities. To take 
an instance, Portsmouth is our principal naval 
arsenal and depdt. It is, as every one is aware, 
defended towards the sea by the Spithead forts. 
It is certainly the reverse of comforting to learn 
that the 38-ton guns which form the armament of 
these forts, cannot be fired,’as it is found that they 
dismount themselves, without help from the enemy, 
when high charges are used; the carriages and 
slides provided being unable to withstand the shock 
of discharge. If this is the case at Portsmouth, 
we presume the same holds good elsewhere, as the 
mountings are the same, and, if so, a state of things 
is disclosed which can hardly increase our feeling 
of security. 

The truth is that our military engineers are just 
as far behind as our artillerists, and show the same 
obstinate clinging to antiquated and obsolete 
systems. Just as Woolwich let the whole world 
pass us in the matter of guns, deluding the public 





meanwhile with the excuse that delay was neces- 





sary in order to enable them to determine the chief 
merits in all other systems, and then to embody 
them in some masterpiece of ordnance, so our engi- 
neering department continues to devise forts and 
mount guns in ways which are no longer suit- 
able to the conditions of modern weapons and 
of modern warfare. Sir Charles Dilke has pointed 
out an instance of this in the case of the fortifica- 
tions of Gibraltar, which are so badly located that 
they leave the place open in one direction to an 
attack to which no reply can be made. Our engi- 
neer department is, in fact, still wedded to the 
systems of the past, and cannot shake itself free 
from worn-out traditions. It seems incapable of 
grasping the bearing on modern warfare of the 
mechanical and metallurgical progress of the age. 
We, the leading nation in the mechanieal arts, are 
the last to apply to the defence of the empire tke 
skill and intelligence at the country’s command. 

One of the chief and characteristic improvements 
which the development of the mechanical arts has 
placed at the service of the artillerist and engineer, 
is the power of concentrating the defence and, at 
the same time, increasing its effective area by the 
use of all-round fire from the heaviest guns. Other 
nations have not been slow to recognise this and to 
practically apply it. The superb forts which are 
rapidly being rn in Italy, combine a power 
of offence and defence any approach to which we 
look for in vain around our shores—those of the 
wealthiest nation in the world. We have nothing 
at our chief ports to compare for an instant with 
the 120-ton gunsand magnificent chilled-iron armour 
with which the Italian naval head-quarters are 
being protected. The 38-ton guns which are in our 
forts cannot, as we have seen, even be fired. 

When we look at the plans for the defence of 
Plymouth recently put forth by a high authority, 
we see the usual multiplicity of detached emplace- 
ments and the crossing fire of numerous small and 
inefficient weapons which so delights the heart of 
our engineering department. But the guns used 
would, for the most part, fail to make the slightest 
impression against the heaviest armour-clads of 
some three or four foreign navies. If paper schemes 
would protect the country against disaster, we 
should be secure indeed, but paper forts, like the 
paper organisation of our army, which events have 
often torn to pieces, will not save us when opposed 
by a strong assailant. We do not find Continental 
nations satisfied with mere schemes and proposals. 
They have had too much experience of the logic 
of hard facts for that. Instead of talking, they act, 
and with 120-ton guns and 6 ft. of stout armour, are 
prepared to make good their position. 

The apologists for the departments will probabl 
fall back on torpedo defence. If other things fail, 
that will protect us, they say. Surely it is time the 
torpedo was appreciated at its true merit. The 
fiasco at Langston Harbour ought to open the most 
unwilling eyes to the fact that no reliance can be 
placed on the bubble of torpedo defence. Will its 
advocates bring forward a single instance where, in 
practical action, it has proved efficacious? Guns 
have given proof of their power on a thousand 
occasions, What has the torpedo done during the 
quarter of a century it has been before the world? 
Nothing. Where is the revolution it was going 
to effect in warfare ? Still on paper. Has any one 
computed the expense of an all-round torpedo 
defence of our islands? If so, will they say what 
the total sum is, and what they put down as the 

robable cost of maintenance? This estimate has 
m made in the case of at least one Continental 
state, and the result was a prompt return to guns 
and batteries. There is a story of the Franco- 
German war which throws some light on this matter. 
Wilhelmshaven was defended by mines, duly and 
carefully laid by experts, and if any place lends 
itself to torpedo defence, it is that port. One day 
news came that an attack by the French fleet was 
intended—a false report as it turned out. Down 
goes the head torpedoist from Berlin to see all ready 
for the attack, and begins to test his mines. Let 
us give the result in his own words: ‘*‘ When I got 
there not a single mine would test. But you may 
be sure no one else knew it. There was no time to 
do anything, and I just had to run my chance. 
Happily the attack was never made.” 

No doubt many improvements have been made 
since then, but if the engineers, with everything 
in their favour, were unable to defend the ap- 
proaches to Langston Harbour, which is little more 
than a ditch, against a determined attack pressed 
home, what chance have they of being more success- 
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ful in the case of such wide open spaces as Spithead, 
the Sound, the mouth of the Thames, &c. ? 

The mystery with which the torpedo question 
has been surrounded has been made use of by 
various clever individuals very much to their own 
benefit—and to the cost of the country. It is only 
the other day that we paid 100,000/. to one in- 
ventor, and now we are told of a new torpedo which 
eclipses all others hitherto brought out. Asa prac- 
tical people it is time we formed our own opinion 
on the subject. Useful the torpedo may perhaps 
be in certain special and very limited conditions, 
but no reliance can be placed on it as a general 
means of defence. 

In addition to the guns and forts already men- 
tioned Italy will shortly have a dozen and more 
70-ton guns in position for the defence of her coasts. 
Are our naval arsenals less important than hers? 
Whilst occupied with the question of colonial 
defence are we not overlooking the fact that the 
heart of the empire is utterly unprepared for 
attack? When Portsmouth and Plymouth can 
boasts of guns and forts, equal if not superior to 
those in Italy, we may fold our arms for awhile. 

As matters stand at present, it cannot be gain- 
said that both our chief naval arsenals, Portsmouth 
and Plymouth, are at the mercy of a well-delivered 
attack by the existing fleets of foreign powers. 
Mine and torpedo defence would be futile, and the 
guns and forts we have would be overpowered with- 
out difficulty. With both these arsenals in ashes, 
the lesson of providing proper defence would perhaps 
be brought home to us, but at what cost? Do we 
rely on our fleet to avoid the catastrophe ? 

Were we at war to-morrow it would be unques- 
tionably necessary to keep a very considerable 
portion of our fleet in each of these two ports to pre- 
vent their reduction, as they are not ow strong 
enough to stand alone ; but to do this would render 
it impossible to blockade effectively the enemy’s 
ports, without which our ocean-borne commerce 
would immediately fall a prey to hostile cruisers, 
and even privateers, The action of our fleet would, 
in fact, be crippled by our neglect of proper de- 
fences for our two chief bases of operation. 

The urgent need of the moment is to furnish both 
Portsmouth and Plymouth with forts capable of 
driving off the attack of the heaviest ships afloat. 
Italy, we see, has already provided such defences for 
her chief naval head-quarters, and it is time we set 
about doing the same. 

The forts and guns which we have are quite in- 
adequate. At the meeting of the London Chamber 
of Commerce attention was very properly called by 
Sir John Commerell and Lord Charles Beresford to 
the folly of endeavouring to protect our coaling 
stations and dependencies with the obsolete guns 
now being placed there. This is an admirable 
instance of how our departments endeavour to get 
out of one blunder by creating another. Woolwich 
has a number of old-fashioned muzzle-loading guns 
which are perfectly useless in the present day, 
relics of an obstinate adherence to an exploded 
system. As it would be too patent a trick to place 
these guns in our home defences, they are being 
sent to out-of-the way places, and the ignorance of 
colonists in artillery matters is being made use of 
in deluding them into purchasing war material 
which will infallibly fail them in their hour of need. 

The real and adequate defence of our distant 

oints is only second in importance to that of the 
Sart of the empire. In those schemes which have 
been published we see the same craze for the em- 
ployment of numerous small guns, whereas in most 
cases more eflicient defence at less ultimate cost 
would be gained by erecting really formidable forts 
protected by armour. Armour has been almost 
totally neglected in our coaling stations and colonies, 
with the result that the defences would be in- 
capable of offering serious opposition to a small 
squadron of ironclad ships. If the defences now in 
progress are completed on the present designs, they 
will most certainly have all tc be reconstructed 
within a few years, for though our departments 
stand still, the rest of the world does not, and our 
colonists at all events will get to appreciate the 
subject for themselves, and insist upon having some 
real value for their money and some real protection 
for their goods. We in England may continue to 
rely on the wretched obsolete muzzle-loading 38-ton 
guns in presence of 75-ton and 105-ton modern 
weapons many times as powerful, but the practical 
shrewdness of our distant offspring is not likely to 
rest content with such a condition. 

The unsatisfactory state of affairs is the outcome 





of the strange system which prevails in England, by 
which it is impossible to bring home direct respon- 
sibility to any individual. This system must be 
changed. No real improvement will be made until 
we get some permanent official to whom the country 
can say : ‘‘Our purse within reasonable limits is at 
your command. Look to it; that when our time of 
need comes our defences do not fail.” 

There would then be some chance of our depart- 
ments passing beyond the state of ‘‘ suspended 
animation’ which characterises them at present. 
Permanence of control and direct responsibility 
have been recognised to a certain extent in the 
appointment of General Maitland to Woolwich 
Arsenal. What is wanted now is the application 
of the same principle to the Fortification Depart- 
ment. At all events the question of our national 
defences must be lifted from the miserable arena of 
party warfare. 








THE PARIS EXHIBITION OF 1889. 

In deciding to ignore officially the Paris Exhibi- 
tion of 1889, and in refusing to grant a credit for 
the expenses of the Commission required to look 
after the interests of British exhibitors, the Govern- 
ment has incurred a somewhat grave responsibility. 
The occasion will be one of primary importance, 
and if, as there appears abundant reason to believe, 
trade will have once more become brisk, and 
enterprise vigorous, our manufacturers will be 
keenly alive to the necessity of ample representa- 
tion, and to the dangers of losing business by their 
absence, and the presence of more favoured nations. 
It isa recognised fact that Paris is pre-eminently 
the city for successful and profitable exhibitions. 
Unlike ourselves, the French have allowed a 
reasonable time to elapse since a great international 
exhibition was held, and we believe that few Eng- 
lish exhibitors do not look back with satisfaction to 
1878, both as regards the profitable results of 
their participation, and the pleasant social asso- 
ciations connected with that time. It is true 
that we have been surfeited with exhibitions, inter- 
national, national, and sectional, and that the acute 
phase of the epidemic has not yet been passed. 
Glasgow, Copenhagen, and Brussels will each hold 
their relatively great exhibitions this year, but the 
British manufacturer is beginning accurately to 
know if it will bring loss or profit to him to partici- 
pate in such gatherings, and will be present or 
absent accordingly. But such exhibitions as these, 
as well as the too numerousand insignificant affairs 
with which we arethreatened during the coming year, 
have but little in common with the great under- 
taking of the French Government in 1889. Twelve 
years before, the world saw on the Champ de Mars 
and the Trocadero, palaces previously unsurpassed 
for the transient purpose for which they had been 
reared ; but the celebration of commercial, scientific, 
and manufacturing progress to be held in 1889, will 
out-do in extent, importance, and magnificence the 
great enterprise of 1878, 

The only cause that has been assigned for the re- 
fusal of our Government to assist home manufac- 
turers to participate in the benefits that must 
undoubtedly attend the forthcoming Exhibition, 
is a purely sentimental one—that the date on 
which it will be held is the centenary of the 
establishment of the Republic in France. No one 
supposes seriously that this great undertaking has 
been organised to commemorate one of the most 
hideous episodes of modern times, for which, how- 
ever, the rulers of an oppressed and desperate 
people were responsible. But even were this the 
case, the interest taken by this country in the 
Exhibition is wholly artistic, scientific, and com- 
mercial, and not by any means political. The Cen- 
tennial of Philadelphia in 1876 commemorated the 
declaration of American independence, the success- 
ful issue of rebellion, and a disgrace to the British 
flag. Yet nearly as this touched our own history 
and national pride, no English statesman would 
have ventured to advance it as a reason for declin- 
ing to participate or to withhold a grant of money 
to cover the expenses of a British Commission. 
How much less reason is there, therefore, even on 
sentimental grounds, to ignore an exhibition held 
on the anniversary of an event which concerns only 
the country interested, even supposing that the in- 
tention were to celebrate the founding of a republic. 

Should our authorities still persist in their deter- 
mination, which—following the example set by 
Germany—there is yet time to alter, British 
manufacturers will be very blind to their own in- 





terests if they do not take independentsteps to be well 
represented, and this for two special reasons, apart 
from the general fact that exhibitions held in Paris 
are especially likely to bring profit to the exhibitor. 
The first reason is that the United States Govern- 
ment, with a keen sense of the desirability of ex- 
tending the foreign trade of its country, is going 
to form a Commission backed with a grant of 
40,000/., with the determination of having its arts 
and manufactures worthily represented. Such a re- 
presentation means closer and harder competition 
for ourselves, and unless we adopt the same course 
a further diversion of business from this country 
to the United States will follow. Even with 
brightening trade prospects, our producers cannot 
afford to stand by and incur so grave a risk and so 
certain a loss. The other reason is less obvious 
but of equal importance. A large part of our foreign 
trade is now done with far removed countries 
such as China and Japan, Chili, and so forth, 
through official or accredited agents sent to 
Europe. To our knowledge large orders intended 
for this country have, of late years, been placed 
in France, for the simple reason that the pur- 
chasing agents find Paris a more agreeable place 
of residence than London, and do not take long 
to convince themselves that French manufacturers 
can do as well for their respective Governments 
as English makers. More business has been lost 
to this country from this cause than would be 
imagined. Year by year competition grows keener, 
and the sources of supply more distributed and 
uniform ; the more reason, therefore, for jealously 
watching the efforts of our competitors, and of 
taking advantage of every opportunity to extend 
our trade and maintain the remnants of supremacy 
that are left us. If the resolution to ignore the 
Paris Exhibition of 1889, because it is held next 
year, be persevered in, so much the worse for our 
own industries, and so much the better for our 
foreign competitors. 





THE SOCIETY OF TELEGRAPH 
ENGINEERS AND ELECTRICIANS. 
Art the meeting of this Society, held in the rooms 

of the Institution of Civil Engineers, on Thursday, 
the 26th ult., the discussion on Mr. A. C. Cock- 
burn’s paper, ‘‘On Safety Fuzes for Electric Light 
Circuits, and the Fusing Points of the various 
Metals usually Employed in their Construction,” 
was resumed by Professor 8. P. Thompson, who 
remarked that one of the most interesting points 
brought out in the paper was the effect. of different 
sized terminals on the current required to fuse the 
wire. Mr. Cockburn had stated that the length of 
the fuze should not be less than 1} in., but for very 
heavy terminals he was of the opinion that this 
limit would be found too low. Moreover, the con- 
ductivity for heat of the material of the terminals 
would also affect the length, for the cooling effect 
would certainly be less with brass terminals than 
with copper ones. The figures given by Mr. Cock- - 
burn showing the very uniform qualities of his 
fuzes were, he thought, remarkably close. Per- 
sonally, he had never previously heard of any fuzes 
which could be guaranteed to act within 3 - per 
cent. of the nominal fusing current. 

Mr. Killingworth Hedges did not wish to detract 
from the credit due to the author for his work, but 
the idea of putting fuzes under tension was not 
new. In the apparatus shown on the table, he had 
himself experimented some years ago with fuzes 
placed under the tension of a spiral spring. His 
object, however, differed from that of the author in 
that his purpose in using the spring was to prevent 
the formation of an arc between the terminals on 
the rupture of the fuze. Sir William Thomson, 
however, a number of whose fuzes he had laid on 
the table, had worked out the idea very thoroughly. 
The diagram of Sir William Thomson’s fuze shown 
by the author did not represent any of the forms in 
practical use, which were of two varieties, the spiral 
and the Z fuzes, and had been designed by Sir 
William Thomson to fulfil the three conditions of 
uniformity in action, of occasioning small loss of 
energy, and of being easily replaced. The spiral 
fuze, which was intended for comparatively small 
currents, consisted of two spiral springs of copper 
wire, fixed to caps at opposite ends of a small glass 
tube, and having their other extremities connected 
by a short length of fusible wire. When the latter 
fails the spirals spring away from each other and 
stop the following arc. To prevent any tampering 
with these fuzes the caps are covered with paper, 
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which must be destroyed so as to get at the 
interior of the tube. The Z fuze is constructed on 
the same principle as that shown in the author's 
diagrams, but differs considerably in detail from the 
arrangement there shown. The loss of energy in 
Thomson’s fuzes was remarkably small, being only 
} watt for a 12 ampére fuze. He did not know 
what the loss was in those described by Mr. Cock- 
burn, but in fuzes of his own construction the loss 
was much greater, being 1 watt per 6 ampéres. 
With regard to the accuracy of fuzes made from 
foil, this was merely a matter of cutting to the right 
size and of using the proper terminals. If the 
latter were too large, the fuze would go with too high 
a current; if too small, with too low a current. 
Some tests of his own fuzes made from foil had been 
carried out by Mr. Blakesley, and the results, 
which he thought would compare favourably with 
those obtained with the author’s fuzes, were shown 
in the diagram he had placed on the wall. He did 
not think the author had adopted a proper method 
of testing tinfoil fuzes. The proper plan would be 
not to take a fuze marked to go at acertain current, 
and then to measure the discrepancy, but to take a 
number of fuzes and test their uniformity. Hehad 
placed on the table an example of Edison’s fuze in 
which lead wasused. He did not approve of double 
pole cut-outs, as his experience was that when one 
went the other did. He thought that one important 
point might be settled during the discussion, viz., 
the margin of excess current allowable. The Phoenix 
fire rules did not agree, as in one place they stated 
that 50 per cent. margin should be allowed, and in 
another, for double pole cut-outs, 25 per cent. only 
was permitted. 

Mr. Preece stated that he had devoted consider- 
able attention to the fuzing points of wires of 
different materials. In 1884 he had read a paper 
before the Royal Society on the subject, in which 
he formulated the following law, since developed 
by Professor Forbes. 


c=a ai 


where c=fusing current, d=diameter of wire, and 
a=constant having different values for different 
materials. This law, it should be observed, does not 
hold for diameters of wire below 10 mils. The 
last twelve months he had devoted to determin- 
ing the values of a for different materials, the 
constant being in every case determined for three 
fiducial temperatures, the lowest being that re- 
quired to melt a thin flake of shellac laid on the 
wire, corresponding to a temperature of 75 deg., the 
second being that at which the wire began to glow, 
and the third that at whichit fused. In the case of 
platinum the currents in the three cases bore to 
each other the relation 1:2:3. Further experi- 
ments were carried out by applying suddenly a 
current sufficient to fuse the wire, which was the 
way fuzes most generally failed, and from these 
experiments he considered that platinum was the 
most suitable metal for fuzes, after which came tin ; 
with platinum there was the further advantage that 
the wire became red hot with two-thirds the fusing 
current, and would therefore act as adetector. He 
considered that the whole subject of fuzes was very 
much overdone, the rules of the insurance com- 
panies going much too far. It must not be for- 
gotten that each additional fuze was accompanied 
by two bad joints, and his own experience had been 
that nine out of ten failures of electric lighting were 
due to the fuzes. He did not think sufficient justice 
— been done to Edison as the first inventor of 
uzes, 

After some remarks by Professor Ayrton and 
Sir David Salomons, Mr. Crompton stated that in 
the early days of electric lighting, his firm had 
found tin wire to bea satisfactory material for fuzes, 
and that their old fuzes turned out so satisfactory 
that they did not require anything’ better at the 
present time. One important point had not been 
touched on by previous speakers, namely, where 
ought the fuzes to be placed ? Mr. H. Lee, of Bir- 
mingham, had given considerable attention to this 
point, and had arranged for the grouping of his 
fuzes in five or six boxes at most in an easily ac- 
cessible position ; which had the further advantage 
of allowing the insulation of the separate branches 
to be tested. The fire offices talked simply non- 
sense when electric light installations were under 
consideration. They recommended slate as the 


base of fuze cases, and it certainly was easily 
worked, but many slates were very indifferent in- 
sulators. and practically he had found nothing 
better for this purpose than hardwood. Double 





pole cut-outs were an American abomination, for as 
the leads of an installation should be kept as far 
apart as possible, it was much better to adopt, on 
the English plan, two single cut-outs. 

Mr. Coates described an ingenious form of cut- 
out consisting of a nickel armature held up against 
the poles of a permanent magnet and traversed by 
the current. Should the latter become too great 
and heat this armature, the nickel would lose its 
magnetism and fall away, burn the magnet, and 
break the circuit. 

In reply to the discussion, Mr. Cockburn re- 
marked that a greater length of fuze than 1} in. 
was required for large diameters of wire. He had 
tried springs, but did not approve of them, as the 
fuze portion bent on being heated, and on cooling 
did not allow the springs to come back to their 
initial position. He differed from Mr. Preece with 
reference to platinum, as the one thing he had tried 
to guard against in his fuzes was the possibility of 
the wire becoming red-hot. His fuzes were all 
marked with the fuzing current so that electricians 
could choose their own margin. He had tested his 
fuzes after two months’ continuous use and found 
that no deterioration had taken place during that 
time. He believed in magnetic cut-outs for main 
leads, but considered that fuzes were of more 
general application. 

On the conclusion of Mr. Cockburn’s reply, a 
specimen of the hydrophone, an instrument used 
in Germany for detecting leakages in water pipes, 
was exhibited by Dr. Borns. This instrument, the 
primary idea of which is due to Mr. Deacon, the 
borough engineer of Liverpool, consists of a wooden 
rod, the lower extremity of which is placed on the 
water pipe, whilst the upper end is fitted witha 
microphone, and by listening at the telephone be- 
longing to this, the motion of water in the pipes 
can be plainly heard. 





PNEUMATIC DYNAMITE GUNS. 

On Friday, the 27th ult., a lecture was delivered 
at the Royal United Service Institution, White- 
hall Yard, by Captain H. de Haga Haig, R.E., 
‘*On the Pneumatic Dynamite Gun,” invented by 
Mr. Mefford, of Ohio, U.S., and elaborated by 
Lieutenant E. L. Zalinski, of the 4th United States 
Artillery. The lecturer mentioned but few facts 
which have not already been fully recorded in 
9 re (February 12, 1886, and October 21, 
1887). 

He described the gun in detail, but said very 
little about the ammunition and fuzes, the action 
and theory of which we have already given and 
illustrated. The bare fact that Italy has ordered 
a gun was recorded, but its size and power were 
not mentioned. A contemporary states that it is 
to throw 600 lb. of dynamite and have a range of 
four miles, 

The lecturer considered the system superior to 
the Whitehead, the Brennan, the Lay-Patrick, &c., 
but ,this opinion was not backed by a number of 
convincing facts as it might have been. Much 
more could be said in this direction than was heard 
either during the paper or discussion that followed 
it. One new fact was recorded, and it is important, 
viz., that ‘‘ Lieutenant Zalinski now says he can 
reduce the guns to 24 ft. without loss of range.” 
In what manner this most desirable improvement 
is to be effected was not stated. Increased air pres- 
sure is probably intended, the range obtained being 
compared with existing guns, ammunition, and air 
pressures. 

In the discussion that followed, Lieut.-Colonel 
Bucknill read an extract from a letter written by 
Lieutenant Zalinski, stating that he has the time of 
explosion of the shell with reference to the instant 
of striking the water fully under control, ‘‘ and 
that practice only is required, in order to transform 
the element of known time to a close approximation 
of known depth where the explosion is to take 
place.” Also, that it can be arranged, when 
required, that the shell shall be on the bottom 
when it explodes. In this letter the writer also 
claims that ‘‘ the value of the gun has been clearly 
demonstrated. 

“*1, As an adjunct to stationary and movable 
torpedo defences operated from the shore. 

‘**2. For coast cruising and as an antidote. 

‘*3. For use as a torpedo from shipboard at 
ranges say at least double the effective range of 
Whitehead and similar torpedoes.” 

Lieut.-Colonel Bucknill asked for further infor- 
mation concerning the shorter tube of 24 ft, men- 








tioned by the lecturer as of equal power, and 
pointed out that the great length of the gun in its 
present stage of development formed its chief 
defect, because it took up so much room on ship- 
board, whether on a large or small vessel, and re- 
quired such an enormous pit to work in on shore, a 
pit that would act as ashell trap, and whose position 
would probably be known approximately if not 
accurately by a foe. He also suggested that rifling 
ought to be practicable in conjunction with the 
system, thus avoiding the very long gun, and be- 
lieved that slow-burning powder may replace the 
compressed air. He stated that wet gun-cotton or 
camphorated explosive gelatine would each be safer 
than dynamite as the shell charge, giving reasons and 
facts in support ; also that if the interior of the shell 
were divided into segments longitudinally, the sur- 
face friction of the charge against the wall of shell 
due to inertia when the shell received its rotation in 
the bore, would be guarded against. He explained 
Zalinski’s English patent for electric fuzes, and 
thought they might have a more general application. 
He asked if continuous firing produced a lowering 
of temperature that caused inconvenience in any 
way, and concluded by expressing a hope that the 
invention would cause the Government to pause 
before spending enormous sums on locomotive tor- 
pedoes actuated by wires or other devices from a 
distance, and which are distinctly of inferior power 
and effect. 

Captain Stone thought the air pressure now used 
in the gun too low, recommended rifling, and stated 
that experiments he had made proved that it could 
be employed without fear of evil consequences. 

Colonel C. B. Brackenbury, R.A., said that the 
artillery branch of the service welcomed the views 
of the Royal Engineers upon the subject of projec- 
tiles. He eed that the effect of wind upon 
them would be an important matter. Also that the 
employment of high explosives in the manner pro- 
posed would be attended with danger. He did not 
wish to run the gun down, and urged the necessity 
for more experiments, as he held the opinion that 
we have too much theorising and too little experi- 
mentalising. As Ruskin had urged in regard to 
pictures that we should invite all with old masters 
to come here, so (the speaker said) we should invite 
all with inventions to come here, and we should 
welcome them. 

An officer then rose to speak, whose inventions 
have been treated, especially by the Royal Ar- 
tillery, in such a manner that his presence was a 
striking comment on this fine theory concerning 
inventors. 

Admiral Scott objected to the employment of 
dynamite, et hoc genus omne, in shells, and recom- 
mended that we should keep to our old ways. 

Captain Lloyd said that he had seen tie gun 
fired. A shell went steadily at first, but wobbled 
later in its journey. (Exactly opposed to a state- 
ment by the lecturer.) He considered the gun as 
in its infancy, and thought that the Americans in- 
tended to spend money on its development. 

General Bray read an extract from a lecture, in 
which the author objected to the use of compressed 
air on account of the complicated machinery in- 
separable from this method of propulsion. He 
added that if the gun can be worked out in a practical 
form the result would be momentous. 

Admiral Colomb considered the invention as 
mainly applicable in resisting an attack from the 
sea, and, therefore, did not lay much stress upon 
the necessity of our possessing it. He questioned the 
advisability of renouncing the torpedo which had 
cost us enormously, and had never been proved in 
combat. He also stated that he did not much fear 
the results of high angle fire. 

Admiral Boys—the chairman—concluded the dis- 
cussion by criticising the invention in detail, but 
considered that there was a future for the weapon. 
He advocated experiments if one gun could be pur- 
chased for them. He considered that the weapon 
was a military rather than a naval arm. 





THE MAPS OF THE ORDNANCE 
SURVEY.—No. III. 
ELECTROTYPING. 

Some of the purposes for which the electrotype 
process is used in the Ordnance Survey were inci- 
dentally mentioned in the first article, but it has 
other applications, and the following is a complete 
list : 

1. To make fac-similes of copper plates, not 
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only when complete, but at different stages, thus 
saving the expense of re-engraving. 

2. ‘To make corrections and additions, such as new 
railways, &c. 

3. To produce the stamps for the trees, woods, 
conventional signs, &c., used in ornamenting the 
manuscript plans. 

4. To combine several engraved plates into one, 
and to widen the margins. 

5. For photogravyure and anew mezzotint process. 

The large size of most of the plates, and the thick- 
ness and quality of the copper deposited, render the 
electrotyping work done on the Ordnance Survey 
somewhat of a specialité, and in consequence the 
arrangements are different to those generally 
adopted. 

To produce a fac-simile or ‘‘ duplicate” of an 
engraved copper plate, it is necessary in the first 
instance to electrotype the original plate, and thus 
obtain a ‘‘ matrix,” in which all the detail is raised 
above the surface of the copper. The duplicate is 


produced by electrotyping the matrix, and can be 
used for copper-plate printing, giving results in all 
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respects identical with those obtained from the 
original. In the majority of cases, however, the 
duplicate is not made until the original has be- 
come worn. From one matrix any number of dupli- 
cates can be produced. 
. For corrections or additions the incorrect detail 
is scraped off the matrix ; a duplicate is then made, 
on which the corrections or additions are engraved, 
after which a fresh matrix is deposited, the original 
one being cancelled and sold as old copper. 

The stamps for trees, woods, &c., are copied 
by depositing a thin plate on engravings of the 
trees, &c.; these electros are then mounted and 
used like an indorsing stamp. 

To combine several engraved plates so as to make 
one plate, a thin matrix of each plate is deposited, 
and these matrices are cut along the junction line, 
after which they are rivetted and soldered together, 
an operation which requires great care and skill, A 
duplicate is made of the combined matrix, and 
finally the engraving is made good along the junc- 
tion lines by an engraver. For instance, until re- 
cently, the l-in. map of the Isle of Wight was 
published in four sheets, but the matrices corre- 
sponding to these four sheets were joined together, 
and the 1-in. map of the island is now published in 
one sheet. The margins are widened in a similar 
manner, by first rivetting strips of the required 
additional width on to the matrix. 

The photogravure and mezzotint processes will be 
described in a future article. 

The electrotype process is eminently adapted for 
the above purposes, not only on account of its mar- 
vellous powers of copying, but also because of the 
large saving effected, at present estimated at 30,000I, 
per annum. 

The process was originally introduced into the 
Ordnance Office, Phoenix Park, Dublin, in 1840, 
that is one year after its discovery, in order to 
obtain duplicates of the 6-in. map of Ireland, on 
which to engrave the extensive alterations made in 
the course of the revised survey of the northern 
counties of Ireland. Repeated failures were at 
first experienced, as the process was not at all well 
understood at that time; but Mr. Dalgleish, to whom 
the matter was intrusted by Sir Thomas Larcom 
(then Captain Larcom), overcame all difficulties, and 
succeeded in producing copper electro-plates 27 in. 
by 39in. and jin, thick, consisting of good sound 
copper, fit for copper-plate engraving and printing. 
The Ordnance Survey can thus fairly lay claim to 
having been one of the pioneers in the art of 
electrotyping. 

In 1847 the process was begun at the Ordnance 
Office, Southampton, and has since been in full opera- 
tion both there and at Dublin ; in fact, of late the 
annual output has been almost doubled. Until re- 
cently the electric current was obtained from voltaic 
cells of Smee’s pattern, These cells were of very large 


_ dimensions (the effective surface of the zinc plate in 
each cell being eight square feet), and although the 

expense of working them was somewhat great owing 
, to the quantity of zinc, sulphuric acid, and mercury 

used, and the work of keeping them in order was 
| disagreeable owing to the acid fumes, they were 
considered satisfactory, so much so, indeed, that it 
| was not thought worth while to replace them by a 
dynamo. 

In 1882-3, however, the question of obtaining a 
| dynamo was mooted, and ultimately a firm of elec- 
trotypers were intrusted with the carrying out of 
some experiments, which were continued for about 
eighteen months ; the results were unsatisfactory, 
the quality of the deposited copper being quite 
unsuited for Ordnance Survey purposes ; never- 
theless, it was thought that if matters were only 
better arranged successful results would be ob- 
tained. 

Thethen Director of theSurvey, Colonel Stotherd, 
R.E., accordingly gave instructions to the staff of 
the Electrotyping Department to continue the expe- 
riments, and in about eight months’ time the 
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arrangements were so far perfected that it was 
decided to replace the cells by a dynamo. 

One of the principal deductions from these expe- 
riments was, that when thick homogeneous plates of 
copper are required, it is very important to regulate 
and keep the current constant.* The dynamo with 
which these experiments were made was so defective 
and of so low an efficiency, that it was ultimately 
decided to obtain a new plant, consisting of a 
Crompton dynamo driven direct by a Willans en- 
gine, and a description of this combination will be 
given later on. 

Reverting to the Smee cells, these had an ad- 
vantage over the dynamo in that they deposited 
copper day and night, Sundays included, whereas 
the dynamo is only worked for a certain number of 
hours each day. It is true that the dynamo could 
be made to deposit at a much greater rate than the 
cells, but then, if the rate were increased beyond a 
certain point, the quality of the copper would suffer. 
Practically, it is found that the dynamo can be made 
to deposit abcut one and a half times faster while at 
work, but this by no means makes up for the loss of 
time. Consequently, to obtain the same output per 
week, a greater number of plates must be in hand 
at a time, and each sive will take a greater number 
of days longer to deposit. Asa rule, the delay is 
not sufficient to cause any inconvenience, but to 


* A description of these experiments will be found in 
vol, xiv. of'the Journal of the Society of Telegraph Engi- 
neers and Electricians. 








meet the case of urgent work a set of secondary 
cells have been obtained within the last few months, 
which are charged by the dynamo during the day at 
the same time that the deposition is going on. 
During the time when the dynamo is not working 
these cells are used to deposit copper for urgent work 
in five out of the twenty-three tanks generally in use. 
This arrangement has been found to be quite suc- 
cessful, so much so, that some more secondary cells 
have just been obtained by means of which to de- 
posit the 600 matrices that will have to be made in 
two years, in consequence of the alteration just 
introduced of printing the 6-in. map direct from 
copper, as mentioned at the end of the last article. 
As already observed, the conditions under which 
electrotyping is carried out on the Ordnance Survey 
are somewhat unusual. In the first place, several 
of the plates are large (264 in. by 384 in.); 
secondly, the deposit is required to be of consider- 
able thickness (;4;in. for matrices, }in. for dupli- 
cates); thirdly, the copper must, in the case of 
duplicates, be of uniform thickness throughout for 





printing purposes ; and fourthly, the copper must 
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be of such a quality as to be easy to engrave. The 
third condition has lately increased in importance, 
because the steam copper-plate press described in 
the preceding article requires a perfectly uniform 
thickness, the smallest defect in this respect causing 
faulty impressions. 

The quality of the deposited copper is also of 
great importance, because the electrotype plates are 
not backed, and therefore there is no type metal to 
make up for defects in the copper. 

Fig. 1 shows in plan the general arrangement 
of the installation, and the following is a descrip- 
tion of the details of the process as now practised at 
the Ordnance Office, Southampton: The plate to 
be electrotyped, whether it be an original engraved 
copper plate or a matrix, is first carefully cleaned | 
with a solution of potash, then it is warmed and the 
back of it is waxed, after which the face is silvered 
by applying a solution of cyanide of silver. The 
plate is now brushed over with tincture of iodine, 
thus producing an iodide of silver, which prevents 
the deposited copper from adhering to the receiving 
plate.* 

The next step is to fix the receiving plate 
to a board by means of copper nails, one of the 
larger plates or two of the smaller plates being fixed 
to one board. The edges of the plate are covered 
with a wax composition to prevent the deposited 
copper growing around them ; small gaps are, how- 
ever, left inthe wax, and at these places the copper 
does grow around the edges, and thus forms hooks 
which secure the deposited plate to the receiving 
plate, and prevents them from separating unduly in 
the tank. This wax composition is made of plaster- 
of-Paris, beeswax, resin, and Russian tallow, the 
plaster-of-Paris being added to make it heavier than 
the solution. The plaster-of-Paris has only been 
lately used, and was added because it was found that 
small pieces of wax composition became detached, 
and being lighter than the solution they floated up 
against the receiving plate, and often became em- 
bedded in the deposited copper, since, as will be seen, 
the receiving plate is placed face downward in the 
tank. The plate having been fixed to the board, a 
conductor is soldered to a copper strap previously 
soldered to the back of the plate (there is a hole in 


* The plate on which the deposit is made iz called the 
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the board for the purpose), and the plate is now 
ready to be placed in the depositing tank. 

It was stated that the deposit must be of even 
thickness, and to insure this the plate is placed 
horizontally in the tank, and further, to prevent 
impurities falling on it, which would then be 
mechanically embedded in it, it is put face down- 
wards. The tanks (Figs. 2, 3, and 4) are therefore 
quite shallow, capable of holding only one board 
(with one or two receiving plates on it) as well as 
the anode or dissolving plate, which is laid hori- 
zontally at the bottom of the tank, and to the 
back of which a carefully insulated conductor 
has been soldered. The receiving plate is kept 
parallel to and about lin. from the anode, by means 
of blocks of wood nailed to the board. The size of 
the dissolving plate varies according to the size of 
the receiving plate, but all are #in. thick when new. 
The copper is of good quality, containing about 0.5 
per cent. of impurities, and is tested by means of 
Professor Hughes’ induction balance. The solution 
used is sulphate of copper acidulated with sul- 
phuric acid; the density of the solution is main- 
tained at 1,150, and it contains 5 per cent. of acid 
by volume. The following volumetric test is applied 
to ascertain that the solution contains the due pro- 
portion of sulphuric acid. A measured quantity of 
solution (about 5 c.c.) is drawn from a tank by 
means of a pipette, and the volume of a standard 
solution of potassic hydrate required to just 
neutralise the acid is ascertained. It has been found 
convenient to so arrange that 18 c.c. of the standard 
potassic hydrate solution shall be required when 
the proper proportion of sulphuric acid is present. 
If, then, a test gives less than 18c.c., it shows that 
a little sulphuric acid should be added to the tank, 
and it has been ascertained that 300 c.c. of concen- 
trated sulphuric acid must be added for every 1 e.c. 
less than the normal 18 c.c. It is found that this 
test gives results of ample accuracy, and that it is 
easily applied. The solution must be kept con- 
stantly in motion, and this is done by rocking 
the tanks to and fro about nine times a minute 
by means of a special rocking apparatus worked 
by a small steam engine. The rocking of the tanks 
is a matter of great importance, and to be effectual 
the solution contained between the plates must be 
continually changed, otherwise, in the first place, 
it becomes saturated near the dissolving plate, and 
crystals of sulphate of copper are formed ; secondly, 
what is worse, the solution becomes diluted near the 
receiving plate, and defective copper is in conse- 
quence deposited ; and, thirdly, the counter electro- 
motive force is increased. 

The twenty-three tanks in use are electrically 
connected in series, an arrangement which was de- 
cided upon from the results of the experiments 
alluded to above. The arrangement of the terminals 
is such that any tank can be readily cut out or 
placed in circuit without interfering with the other 
tanks ; and, moreover, a mistake cannot be made 
when connecting up. It has been found by expe- 
rience that to obtain a quality of copper suitable for 
Ordnance Survey requirements, the current should 
not exceed six amperes per square foot, because 
with a greater density of current the edges of the 
plates grow thick and rough. In order to conform 
to several requirements, the current in the main 
is fixed at 35 ampdres; therefore, for the 6-in. 
plates, which measure 26} in. by 38} in., the current 
density is only 4.75 amperes per square foot, but 
for the 1 in. new series, which measure 15 in. by 
23in., and of which two are placed on one board, 
the density is about 7.5 ampéres per square foot. 
It is therefore necessary in this case to insert a re- 
sistance as a shunt across the terminals of the tank, 
so as to reduce the current through the tank to at 
— 28 ampéres, that is, to 6 ampéres per square 
oot. 

The average resistance per tank is 0.009 ohm, 
and the counter electromotive force is found to be 
about 0.02 volts per tank. Hence the total electro- 
motive force required to produce a current of 
35 ampéres in the tanks is 23 x 0,02 + 0.009 x 23 
x 35 = 7.7 volts. To this must, however, be 
added about 2.5 volts for loss in the leads, and in 
the solenoid of the electrical governor of the engine, 
so that the potential difference required at the 
terminals of the dynamos is about 10 volts. The 
dynamo and engine were, however, arranged for a 
considerably larger output than the above, because 
it was desired to be able during the winter to work 
an arc light, for photographic purposes, placed in 
series with the tanks. (This are light will be de- 
scribed in the sequel.) Consequently the dynamo 








was specitied to give 65 volts and 40 ampéres at 
700 revolutions, also 13 volts and 40 ampéres at 
about 350 revolutions. 

The dynamo was made by Messrs. Crompton, and 
is of the double horizontal magnet type. The 
armature is wound as a Gramme ring, The field 
magnets are mainly excited by shunt coils, but each 
coil has also one layer of series wire to steady the 
machine when the arc lamp ison. There is, how- 
ever, no danger of reversing the machine when de- 
positing, because the number of series turns is in- 
sufficient, and the counter electromotive force of the 
tanks is toolow. The performance of this dynamo 
leaves nothing to be desired. There is no spark- 
ing whatever at the brushes, and the collector is 
now, after over a year and a half, and an average 
of twelve hours’ run per diem, inappreciably worn. 
The dynamo is driven direct by a Willans three 
tandem cylinder compound engine of the non- 
reversible electric light pattern, fitted with the 
patent system of air-cushioning which is well 
known in connection with Willans’ engines. The 
effective diameter of each low-pressure cylinder is 
34 in., and the stroke 4 in. This engine is capable 
of developing 9 indicated horse-power when running 
at 760 revolutions per minute, with 120 lb. steam 
pressure in the chest, and when: exhausting into 
the atmosphere. It has now been running for over 
a year and a half and has been taken to pieces two 
or three times for inspection ; absolutely no wear 
could be detected, but the parts had become quite 
burnished. The engine and dynamo are bolted 
down to acast-iron bed-plate, and the armature 
spindle is coupled hard up to the crankshaft. 
There are only three bearings, namely, the two 
engine bearings and the dynamo bearing, the latter 
being adjustable (Crompton’s patent). 





THE AUCKLAND SUGAR WORKS. 

Tuts enterprise was started about five years ago, 
and the works, situated on the north shore in the 
suburb of Birkenhead, Auckland, New Zealand, 
were completed and have been in operation since 
the latter part of the year 1884. The capital 
of the company is 300,000/., part of which has 
been expended on the sugar refinery, and part 
on the purchase of a sugar plantation of several 
thousand acres at Figi. 

The works themselves are extensive (the actual 
buildings, exclusive of wharves, yards, &c., covering 
1} acres), and give employment to ninety hands. 
They are situated close to the water's edge and 
possess two wharves each 210 ft. long, and com- 
manding a depth of 21 ft. of water at low water spring 
tides. Tram rails are laid on the wharves, and the 
trollies and cranes used in discharging vessels are 
worked by hydraulic machinery supplied by Sir W. 
Armstrong and Oo., of Newcastle-upon-Tyne. 

The nearest department of the works to the 
wharves is the raw sugar store, which is capable 
of containing about ten thousand tons of sugar. 
It is about 40 ft high, and the bags or baskets of 
raw sugar are stacked up to within a few feet of 
the corrugated iron roof. Chains and pulley wheela, 
worked by hydraulic power, are arranged in dif- 
ferent parts of the store, and by means of them 
the sugar baskets (which each weigh 5 cwt.) 
can be moved about in every direction. There 
is also a hydraulic lift in which the baskets are 
carried up, as required, to a raised part of the floor 
of the adjoining department, where there are 
two circular tanks, called ‘‘ blow up” pans, in 
which the first. process.of sugar refining occurs. 
The baskets are here cut open and their contents 
poured into the two pans which are partially 
filled with water. Around the bottoms of these 
are arranged 5 in. copper steam coils to heat the 
sugar solution which is kept perpetually in motion 
by iron arms called ‘‘stirrers” rotated by suitable 
gearing. 

When the raw sugar mixture has reached a heat 
of nearly 160 deg. (its melting heat), a small quantity 
of super-phosphate or phosphoric acid, produced by 
mixing sulphuric acid with animal charcoal, is added 
for the purpose of purification, and if the solu- 
tion is then found to be acid, some lime and 
water are also added. 

When the sugar is thoroughly melted a valve 
is lifted and it is allowed to run along shoots 
into square tanks, the bottoms of which are per- 
forated with holes about 14 in. in diameter. From 
each of these holes depends a long bag with an iron 
nozzle attached, screwed into the hole so that it 
can be detached when it requires cleansing. These 








bags, which hang in cast-iron compartments under 
the tanks, are made of the best Orleans cotton, double 
twilled, and are 2 ft. 4 in. in diameter and 6 ft. long; 
the cloth is fine enough to retain the smallest particles 
of mechanical impurities although at the same time 
permitting the liquor to freely exude.* The bag 
filters are surrounded by an atmosphere of steam in 
order to keep the sugar liquor warm, and underneath 
them are gutters which receive the purified liquor as 
it drops and conduct it into iron receivers. From 
thence it is pumped up into tanks situated in a 
department called the ‘‘char end” room, the floor 
of which, standing 80 ft. above the ground level, 
contains twenty cast-iron cylinders or ‘‘char filters”’ 
each 10 ft. in diameter and 18 ft. deep, filled to 
within about a foot of the top with animal charcoal 
(each cylinder containing 33 tons). 

The sugar solution is run from the tanks into 
these cast-iron cylinders, and filters through the 
16 ft. or 17 ft. of charcoal, the process removing all the 
remaining impurities both mechanical and chemical 
and leaving the saccharine fluid perfectly colourless. 

The char filters, when full, each weighs about 
100 tons, and altogether the floor of the char 
end room, which is supported on wrought-iron 
girders resting on cast-iron columns and massive 
brick walls, has to sustain a weight of over 2000 tons. 

The sugar on leaving the char filters runs into 
tanks, of which there are six, each capable of hold- 
ing 3000 gallons and about 7 ft. deep; the liquid 
is then so perfectly clear and colourless, that the 
smallest object, such as a pin or a threepenny bit, 
can be distinctly seen on the bottom. From these 
receiving tanks it is conveyed in copper pipes to 
the vacuum pans, two in number, in which the 
sugar is boiled and crystallised. The vacuum pans 
are employed in order that the sugar may be 
boiled at a low temperature, as excess of heat 
interferes with its crystallisation. Round the 
bottom of each vacuum pan is a coil of copper 
piping about 4 in. in diameter, through which 
steam is allowed to flow; above it is another 
coil and again above that another; altogether 
there are four coils in each pan, which is 9 ft. 
in diameter and 9 ft. high. When the sugar reaches 
a temperature of 120 deg. in the vacuum pan it 
commences to boil, the vapour passing off through 
the swan necks to the condenser. 

After boiling for about an hour the sugar thickens 
and granulates, the water having by this time 
almost disappeared ; it is then let into a “‘cooler” 
where it is kept agitated by stirrers to prevent 
it from coagulating, and from thence it is run in 
trollies to four centrifugal drying machines. The 
baskets of these machines are 6ft. in diameter and 
2ft. deep, and make 2000 revolutions a minute. 
The syrup having been extracted, the sugar is 
discharged through holes in the bottoms of the 
baskets into wagons, and conveyed to the fine 
sugar store. The syrup which has been separated 
by the centrifugal machines flows along a gutter, and 
is again refined and manufactured into inferior 
sugar. 

The charcoal used in refining is made at the 
works from the bones of animals bought by the 
sugar company at 5/. per ton. These bones are 
placed in retorts, exactly similar to those used at 
gas works, and the gas extracted from them is 
utilised to light the refinery. After being in the 
retorts for six hours, the charcoal is placed in air- 
tight canisters until cool, as if exposed to the air, 
it would smoulder away to a white ash ; it is then 
crushed into small particles, and is ready for use. 

When one of the char filters is to be filled with 
charcoal, a man descends to the bottom of the 
cistern with a sponge tied over his mouth and a 
towel round his head. The charcoal is then run in 
in a stream from above, and his duty is to level 
and tread it down firmly as it is delivered. 

After the char filter has been in use for a day 
the charcoal requires reburning to cleanse it ; both 
it and the cistern are washed with water and it is 
removed through a door in the bottom to a kiln 
where it is reburnt and completely regains its 
lustral power. 

Sixty-six tons (contents of two cylinders) of 
charcoal are thus burnt every day at the works. 





* There are ten bag filters, or *‘ Taylor” filters as they 
are called, each one having 220 bags attached toit. Those 
in use are cleansed every day as follows, by a gang of boys. 
The bags are turned inside out and are washed and filled 
with air; the mouth of each wet bag is then gathered 
together and placed between two india-rubber rollers 
turned by a steam engine; these rollers gradually draw in 
the bag and force the imprisoned air out through its pores. 


122 


ENGINEERING. 


[Fes. 3,°1888. 








After it has been in the kiln for twenty minutes it 
is cooled without exposure to the air, and is then 
received into hoppers and falls out on to an endless 
canvas creeper which is perpetually travelling and 
carrying with it the charcoal. The endless creeper 
delivers the charcoal at a large pipe connected with 
which is a powerful fan worked by a 40 horse- 
power engine. A quantity of the char is kept 
piled by the workmen about the bottom of this 
pipe, which has apertures regulated by slides, and 
the weight of the mass of charcoal forces its lower 
portion through the apertures when it is caught by 
the ascending current of air and carried up the 
pipe into a kind of tower and falls into a hopper 
stationed above the char filters at an elevation of 
120 ft. from the ground. In this manner 25 tons 
of charcoal per hour can be raised. 

A great quantity of water is used in the sugar 
refining, and each department is well supplied with 
hot and cold water pipes. The bag filters con- 
stantly require cleansing, and tanks supplied with 
hot and cold water are conveniently fixed for the 
purpose. Altogether about 1000 gallons of water 
are used in refining 1 ton of sugar. 

In order to make sure of an ample supply the 
company purchased the sole right to a creek run- 
ning near the works and constructed two reservoirs, 
one to feed the boilers and the other, which is 26 ft. 
deep and capable of containing 1,000,000 gallons, 
for refining purposes. The refinery is equal to 

roducing 400 tons of refined sugar per week, but 
it has never as yet been worked at its full power. 

The sugar plantation at Fiji has not proved up 
to the present time, I believe, a success, and many 
persons consider it would have been wiser if the 
company had confined its operations to refining, and 
purchased the raw sugar at the cheapest market. 

The high wages paid to the men also militate 
against cheap production, and though the com- 
pany’s sugar is of excellent quality it cannot be 
said to be low-priced. 

Refined sugar to the value of upwards of half a 
million sterling is annually imported into New 
Zealand, and therefore if the company can succeed 
in competing with the foreign manufactories its 
financial prosperity is secured. 

P. W. Bartow. 

Matakohe, Kiapara, Auckland, N.Z. 








NOTES. 
A New Puorocrapuic Licur. 

Proressor O. W. VocrEt has communicated to the 
Physical Society of Berlin, an account of a new 
source of light for taking instantaneous photographs 
in dark places, It is the invention of Herren 
Goedlicke and Miethe, who prepare a mixture of 
powdered magnesium, chlorate of potash, and sul- 
phide of antimony, which, when kindled, gives 
out a clear light of sufficient intensity to produce 
instantaneous photographs. The light lasts for 
one-fortieth of a second. The powder is cheap and 
therefore likely to come into extensive use. 


Tue Exvecrric Resistance oF CoBAtr. 

Dr. G. Fat, of the Royal University of Padua, 
has madea series of experiments on the varia- 
tions of electrical resistance in cobalt and antimony 
ina magnetic field. These show that when antimony 
is brought into a magnetic field there is an increase 
of its electrical resistance both along and across the 
lines of magnetic force of the field. The increase 
across the lines appears, however, to be the greater 
of the two. In the case of cobalt a diminution of 
resistance was found across the lines of force and 
an increase of the same along the lines of force. 
Antimony, therefore, behaves like bismuth, and 
cobalt like iron and nickel. 


RAINFALL IN Norway. 

The Norwegian town of Bergen has always had 
the character of being an exte:sively ‘‘ wet” place, 
but the amount of rain that fell there during the 
year 1887 seems to beat the record. It amounted 
to no less than 111 in., against 88 in. during 1886, 
and about 78 in. forthe previous years, whereas the 
normal amount of rain there is only 67in. The 
greatest amount of rain for any twenty-four hours 
was 2.91 in. There are two places in Norway that 
can boast a still greater amount of rain than 
Bergen, viz., Floré and Dommesten, where the 
annual amount of rain exceeds that of Bergen with 
5.9 in. and 8.85 in. respectively. At Floré the 
greatest amount of rain for any twenty-four hours 
was 4.36 in., or about half the annual amount of 
rain at Alten in the Finmark, The average of the 





annual amount of rain in Christiania is only 
26.38 in. 


Worxine Briast FurRNAcEs witH Natura. Gas. 

According to the American Manufacturer, Mr. 
Jacob T. Wainright, a Pittsburg engineer, has 
at length succeeded in making pig iron, using 
natural gas as a fuel. The difficulty which has 
hitherto prevented the use of gas for this purpose 
was the necessity of supporting the ore and fuel 
in the furnace, an office previously performed by 
the coke. In the new furnace this is done by a 
series of pipes protected with fireclay tiles. The 
pipes are kept cool by turning a portion of the blast 
into the space between them and the tiles. The 
furnace is fitted with a combustion chamber into 
which the gas and air furnished from an ordinary 
cupola, are admitted through separate pipes. Or- 
dinary cupolas, it is stated, may be easily altered 
to use the new fuel. 


DISTRIBUTION OF ELECTRICITY. 

The electric lighting companies of Berlin have 
recently inaugurated a new method of distributing 
electricity which appears to offer many advantages. 
In this new system the conductors serving two 
different districts are each led to a central station, 
which is fitted so that the current from one district 
can, when desired, be turned into the leads of the 
other. By this arrangement only one dynamo 
station is at work during most of the day and dur- 
ing the latter part of the night, at which periods 
the demand is small, the other station being only 
set to work during the early hours of the evening, 
so that a considerable saving in the attendance 
required at the stations is effected. The plan has 
also the further advantage that duplicate machinery 
need only be provided at one station, as there is 
but little likelihood of a breakdown occurring 
simultaneously at each. This system has been in 
operation since November 19 last, and is said to 
have been perfectly successful, as in spite of a very 
irregular consumption, the potential has been kept 
practically constant. 


THe FReEzinG Points or GLYCERINE AND WATER. 

In the course of investigation to obtain a mixture 
which would be non-corrosive to brass and iron and 
not freeze above a certain temperature, experiments 
on solutions of glycerine and water were tried for 
the purpose. The methods used consisted in making 
up a freezing mixture of various salts with broken 
ice as required for the purpose, and placing in 
them large test tubes filled with alcohol. The 
solution of glycerine and water to be examined was 
placed in a smaller test tube which was immersed in 
the alcohol, and the temperature of its freezing point 


Oegrees Fahr. 


Freezing Point 
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Percentage of Glycerine 


70 
8596. 


carefully measured by means of standardised alcohol 
thermometers. The glycerine used was examin 
for the purpose of confirming the claim of its 
chemical purity, and distilled water was used. The 
following results were obtained : 


Percentage of Freezing Point. 
lycerine. ue. ay 


10 29.8 

36 9.5 

46 9.6 

58 —21.5 

70 unfrozen at 27.4 
These results are shown graphically on the diagram 
and also afford a convenient method by means of 
interpolation to determine a solution which shall 
remain unfrozen at any desired temp erature. 


Tue ORIGIN OF PETROLEUM. 

Professor Medeleef has lately promulgated a 
theory as to the formation of petroleum and natural 
gas, which should prove very comforting to our 
American cousins. He has succeeded in producing 
petroleum artificially by acting on incandescent 





metallic carburets, especially that of iron with 
water, which is decomposed in the process, the 
oxygen uniting with the metal forming an oxide, 
whilst the hydrogen combines with carbon, forming 
liquid and gaseous hydro-carbon, which cannot be 
distinguished from the natural petroleums. He 
consequently attributes the production of the latter 
to water trickling through fissures in the earth’s 
crust, till it reaches a stratum of carburet of iron, 
when it is decomposed as described above. Owing 
to the high temperature, even the heavy hydro- 
carbons will be given off in a state of vapour, and 
will therefore rise to a higher level, where the less 
volatile will be condensed to liquids, the whole 
being stored up till released by the explorer’s drill. 
Should any considerable portion of the lower strata 
of the earth’s crust consist of metallic carburets, 
Professor Medeleef is of the opinion that the action 
may be continued almost indefinitely. 


THE Woop Putr Inpustry in Norway. 

This industry has already assumed important 
dimensions, and there is every prospect of a further 
increase, both in the increase of manufactories and 
in the annual production. Most of the old iron 
and copper works in Norway (of which the former 
have altogether been discontinued) comprise exten- 
sive estates, often consisting of huge forests, and 
as water power is plentiful in many places, the 
owners have naturally turned these favourable cir- 
cumstances to account, and wood pulp manufac- 
tories have in several instances taken place of iron 
and copper works. The production of last year is 
the heaviest hitherto known, every year in fact 
showing an increase upon its predecessor. Prices 
have ranged very low during 1887, and the mini- 
mum was reached in the fall, when as little as 
21. 12s. 6d. was accepted for delivery this year per 
ton 50 per cent. wet mechanical wood pulp f.o.b. 
Hull, but a somewhat better feeling appears to 
have since set in. The export of wet wood pulp 
for 1887 is about 160,000 tons against 
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Tue Late Mr. Jamss T. Carrp. 

It is with regret that we announce the death of 
Mr. James Tennent Caird, the head of the eminent 
firm of shipbuilders, Messrs. Caird and Co., of 
Greenock. On Monday afternoon Mr. Caird left 
his carriage during the course of a drive near the 
Cloch Lighthouse, telling the coachman he would 
walk a short distance, and in a few minutes after- 
wards he was found on the road unconscious. In 
spite of medical assistance, he expired shortly after- 
wards, the cause of death being probably heart 
disease, as he was known to be suffering from that 
complaint. Mr. Caird was born in 1816, and con-_ 
sequently was seventy-one years of age. His 
mother died at his birth, and his father was away 
in America at the time, so that the boy was left to 
the care of his grandparents. By them he was 
apprenticed at fifteen years of age to the engineer- 
ing firm of Caird and Co., which included two of 
his cousins among the partners. His grandparents 
died soon after, leaving him to exist on his scanty 
earnings of 7s. a week. When his apprenticeship 
was completed, Mr. Caird found employment for 
two years with Messrs. Randolph, Cunliff, and 


ed | Co., of Glasgow, and then returned to Caird and 


Co. as principal draughtsman. At that time (1839) 
Mr. John Scott Russell was the manager of the 
firm, and between him and the deceased a lifelong 
friendship was created. About 1842 Mr. Russell 
left for London, and Mr. Caird took the post of 
manager, which some years later he exchanged for 
that of ner. In 1863 he became sole partner. 
The best clue to the details of Mr. Caird’s business 
life is furnished by a record of the vessels con- 
structed by his firm. In 1841-2 the first steamships 
of the Royal Mail Company were built by them ; 
in 1850 they designed and turned out the Otrato, 
then the largest steamer afloat, for the same com- 
pany. They also built and engined twenty-two 
steamers for the Hamburg-American Company, 
twenty-nine for the North-German Lloyd’s, two 
for the Cunard Company, one for the Inman Com- 
pany, two for the Compagnie Transatlantique, be- 
sides the Australia, the Khedive, the Mirrapore, 
the Pekin, the Kaiser-i-Hind, the Malwa, Peshawur, 
the Victoria, the Britannia, and some twelve others 
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for the Peninsular and Oriental Company. Mr. 
Caird was twice married, and leaves a numerous 
family, several of whom have been associated with 
him in the business. 


Accuracy IN TUNNEL ALIGNMENTS. 


The conduit of the new water work system sup- 
plying the city of New York is wholly in tunnelling 
at a great distance below the surface. The accuracy 
with which the engineering portion of this work is 
being carried on may be appreciated from the data 
furnished by a recent meeting of two headings 
in the tunnel. The points of commencement of 
these headings were 6400 ft. apart, the one being 
270 ft. and the other 353 ft. below the surface 
and the diameter of the headings was 16.5 ft. 
The standards of measurement and direction ob- 
tained from a pair of plumb lines let down into 
each shaft, 16.5 ft. apart. When the two head- 
ings in questiomapproached each other, the final 
connection was made by two drills meeting in 
the same hole from opposite sides of the rock, 
and after the blast which was simultaneously fired 
on both sides by means of a wire passed through 
the drill-hole, it was found that the error in grade 
was .014 ft., and that in alignment was .09 ft. ; 
the difference in measurement between the surface 
and the tunnel measurement was .27 ft. Probably 
this latter error would have been materially reduced 
had there been any special demand for accuracy of 
the linear measurement. It is probable that the 
accuracy of work at Hoosac Tunnel has never been 
equalled when the difficulties of the task are duly 
considered. This railroad tunnel, equipped with 
double tracks, is, as is well known, situated in 
the western part of Massachusetts, U.S., passing 
through the Hoosac Mountain range, being 25,031 ft. 
in length, and at the point selected for the tunnel 
there are peaks on the extreme edges of the range 
with a lateral valley between them, preventing any 
elevation from serving as an observatory site reach- 
ing to both portals of the tunnel. The tunnel was 
excavated from the two terminals, and also from a 
shaft 1028 ft. deep, sunk in the valley between the 
two mountains, and from the bottom of the shaft 
headings were driven towards each portal of the 





tunnel as shown in the diagram annexed. On 
the easterly side the headings met, December 
12, 1872, at a distance of 1563 ft. from the shaft, 
and 11,274 ft. from the easterly portal, the lateral 
error being 0.025 ft., and the vertical error 
of grade being 0.23 ft. at the point of meet- 
ing. Proceeding westward the tunnel extended 
2056 ft. from the foot of the shaft before meeting 
the excavation from the westerly side, which was 
10,138 ft. from the west entrance. The breaking 
down of the last heading, which took place No- 
vember 24, 1873, showed that the lateral error of 
alignment was 0.045 ft., and that the difference be- 
tween outside and inside measures of the length 
amounted to only 0.85 ft. The alignment in the 
central shaft was obtained by two plumb balls hung 
on wires 25 ft. apart. The extraordinarily delicate 
work of this alignment was performed by Mr. 
Thomas Doane, C.E., under the charge and general 
direction of Mr. Edward 8. Philbrick, C.E., who 
was at that time consulting engineer for the State 
of Massachusetts. If weare rightly informed, there 
was never any official report of the accuracy in the 
meeting of the Mont Cenis Tunnel, but in a paper 
on the tunnel by Mr. Thomas Sopwith, Jun., read 
before the Institution of Civil Engineers in March, 
1873, it is stated that there was an error of about 
1 ft. in level at the meeting of the two galleries, 
but no appreciable error in direction. A tunnel 
12,000 ft. in length has just been completed in the 
gold mining region in the western part of the United 
States. It penetrates a mountain spur and is used 
to cut off a bend in the Feather River, 14 miles 
in length, the purpose being to lay the bed of the 











river dry in order to wash the gold in its bed. The 
enterprise was exploited by a man well known 
throughout the United States in connection with a 
successful patent medicine, and has every prospect 
of being an equally successful business enterprise. 
The water of the river as it emerges from the tunnel 
is at a height of 300 ft. above the river below the 
bend, and it is proposed to utilise the power from 
this fall to operate dynamos, whose current will in 
turn operate motors at the various gold placers in 
the river bed. When the tunnel was first driven 
through the mountain its size was 9 ft. by 16 ft., 
but this being found inadequate to discharge the 
volume of water flowing in the river its dimensions 
were increased to 16 ft. by 12 ft. 


DESTRUCTION OF STAND-PIPEs. 


About a year ago (January 7, 1887) an account 
was given of the destruction of a stand-pipe by an 
upward thrust due to a faulty design in building a 
stand-pipe larger at the base than throughout the 
main shaft. ‘Two stand-pipes have recently burst 
in America which, although in different cities, by 
a strange coincidence belonged to the same man 
and burst on the same day within an hour of each 
other. In one instance the structure was a steel 
cylinder, 130 ft. high, 30 ft. in diameter, containing 
630,000 U.S. gallons, and made of boiler plate 
§ in. thick at the base and jin. at the top. It was 
placed upon a stone masonry platform made of 
three courses of rubble masonry placed on cement. 
The structure was not provided with any braces, 
guys, or anchorage. The bottom plate was per- 
forated with a 12-in. orifice to receive the pipe 
which served as inlet and outlet. The total load 
on the foundations of the stand-pipe, when it was 
filled with water, was 552,500 lb., amounting to a 
pressure of 7800 lb. per square foot on the founda- 
tion. It has been computed that the tensile stress 
per square inch of net section on the lower plates 
amounted to 25,000 lb. As is usual in such 
instances, it is not known what was the exact cause 
accomplishing the destruction of the stand-pipe, 
but as water had been flowing from the top of the 
pipe a short time before this, it is probable that 
the foundation was somewhat disturbed by the water 
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flowing over it and in that manner there was pro- 
duced an unequal distribution of stress. In the 
other instance the tank was 40 ft. in diameter and 
35 ft. in height. The static head on the water work 
system furnished by this tank, which was situated 
on a hill, being insufficient, it was raised 40 ft., and 
two circular brick walls constructed underneath it, 
the outer one being 36 ft. in diameter and the 
inner one being 12 ft. in diameter. These walls 
were 16 in. thick at the top and 3 ft. thick at the 
bottom, and were further strengthened by buttresses ; 
the tank was also secured by wire guys made of 
wire rope. The water was supplied to or withdrawn 
from the stand-pipe through a single pipe entering 
at the bottom, but neither that nor the foundations 
appeared to have been disturbed in a manner con- 
necting them in any way with the cause of the 
accident. A reservoir of water in Arkansas lately 
burst just two hours before the formal dedica- 
tion of the new works, discharging more than 
10,000,000 gallons of water over the ground which 
would have been occupied by a large concourse 
of people a short time later. The wall was built 
of stone laid in cement, being 12 ft. 6in. thick at 
the bottom, 6 ft. thick at the top, and 365 ft. in 
height. It is apparent that all these cases which 
have resulted in the destruction of property, in 
interference with all conveniences pertaining to 
public water supply, safety against fire, and in great 
risk of danger to life, were caused by a lack of 
sufficient material to give sufficient stability to 
the structures. The accident would certainly have 
been obviated by an employment of competent en- 
gineering services. 


LAUNCHES AND TRIAL TRIPS. 

On Monday afternoon there was launched from the 
shipbuilding yard of Messrs. John Readhead and Co., 
West Docks, South Shields, a steel screw steamer of the 
following dimensions, viz. : 259 ft. by 36 ft. by 19 ft. The 
engines are of the triple-expansion type, having cylinders 
205 in., 334 in., and 55 in., by 36 in. stroke, and working 
at a pressure of 160 lb. The vessel has been built to the 
order of Messrs. Edward Hain and Son, St. Ives, Corn- 
wall, is named the Trelawny, and is the fifteenth vessel 
built by Messrs. J ead and Co. for Messrs. E, 
Hain and Son. 

On Saturday, the 28th ult., there was launched from 
the yard of the Sunderland Shipbuilding Company a steel 
screw steamer built to the order of Messrs. Leech, Harri- 
son, and Forwood, of Liverpool, of the following dimen- 
sions and or ge maa Length, 170 ft. breadth, 26 ft. 3 in. ; 
depth of hold, 12 ft, 6in. The main engines are on the 
three-crank triple-expansion principle, by the North- 
Eastern Marine Engineering Company, Limited, having 
cylinders 14 in., 23 in., and 39 in. in diameter, by 27 in, 
stroke, using steam at a working pressure of 160 lb. per 
square inch. Md leaving the ways the vessel was 
named the C, A. Bade, by Miss Hands, of Sunderland. 





The a new steel screw steamer, built by 
Messrs. John and Co., of Port-Glasgow, to the order 
of Messrs, Hatton and Cookson, recently underwent trial 
on the Mersey. Her dimensions are a follows: Length, 
265 ft. ; beam, 35 ft. ; depth of hold, 184 ft. The machi- 
nery, which is of the triple expansion type, with cylinders 
of 25 in., 38 in.,, and 62in. in diameter, by 36 in. stroke. 

has been ven by Messrs. David Rollo and Sons, o 

the Fulton Engine Works, Liverpool. Steam of 160 lb. 
working pressure is supplied by two steel boilers, each 
12.2 ft. in diameter by 14 ft. long. During the trip a 
speed of 13 knots was attained. 





Ruyomney Iron Company (Limitrep).—The directors 
return the bp nee fe Leper g 3 of steel for sale as fol- 
lows for the second half of 1887: Finished steel, 26,610 
tons; steel tie-bars and slabs, 3422 tons ; steel blooms 
and billets, 7131 tons. The corresponding production in 
the corresponding period of 1886 was: Finished steel 
16,909 tons; steel tie-bars and slabs, 7448 tons; steel 
blooms and billets, 5834 tons. The company is still unable 
to pay any dividend upon its share capital. It is, how- 
ever, refunding its seven per cent. debentures into five 
per cents, 





Barry Dock anpD Rattways.—On Monday, Colonel 
Rich, one of the inspectors of the Board of Trade, offi- 
cially inspected a line which has been constructed between 
the station at Cadoxton and the platforms at Biglis for 
the Cardiff, Penarth, and Cadoxton-juxta-Barry Junction 
Railway. Colonel Rich was accompanied by Mr. J. 
Robinson, resident engineer; Mr. C. A. Brereton, Lon- 
don ; and Mr. J. Fothergill, representing Messrs. Saxby 
and Farmer, who supplied the signals. Colonel Rich 
after walking over the line, expressed himself satisfied 
with it and also with its appliances. 


Tur German Navy.—The Swallow, just Jaunched at the 
German Imperial dockyards at Withelmshaven, is a com- 
posite ship with twin engines of 1500 horse-power, driving 
two screws, which give a s of 134 knots per hour, 
Her length is about 203 ft. ; breadth, 30 ft. ; depth, 18 ft. ; 
and tonnage, 1300 tons. She is armed with eight long 
4.13 in. Krupp guns, four firing in the direction of the 
keel, and the rest being revolving cannon. The vessel is 
not intended to take its place side by side with armoured 
vessels in the contingency of a naval war, but will be 
employed on foreign service, especially in cruising about 
the coasts of the German African colonies. Hardly ten 
months intervened between the laying of the keel and the 
launch of the ship. 





Victorian GOLD MINING.—Statistics compiled by the 
Victorian Mines Department, state that the yield of gold 
in Victoria, for 1886, viz., 196 oz., was the lowest 
recorded in any one year, for 35 years past, the average 
having been1,511,7880z. From the commencement of gold 
mining to the close of 1886 Victoria yielded 54,424,399 oz. 
of gold, of the value of 217,697,596/. The yield from 
quartz in 1886, was 391,988 oz., an average of 9 dwt, 
10.31 gr. per ton, the highest average being obtained in 
the —_ division of the Ballarat district, viz., 3 oz. 
13 dwt. 12.10 gr., and the richest parcel of quartz raised 
at any mine during the year being at the rate of 22 oz. 
13 dwt. 4 gr. to the ton, from the mine of the New Bee- 
hive Company, Maldon. The yield from the alluvial 
roines of the colony last year was 248,356 oz., the averages 
being from wash dirt 1 dwt. 11.02 gr., and from cement 
4 dwt. 5.65 gr. The yield from pyrites was 10,984 oz., or 
an average of 1 oz. 13 dwt. 14.94 gr. per ton, the highest 
average yield being 8 oz. 7 dwt. 20 gr. per ton, obtained 
in the Gippsland district, and the lowest 11 dwt. 10.24 gr. 
per ton in the Beechworth district. The value of the 
machinery employed in gold mining in Victoria at 
the close of 1886, was 1,797,925/., viz., 1,477,796/. in 
quartz mining, and 320,129/. in alluvial. The mining 
population of the colony was estimated at the same 
date at 25,214, a decrease of 928 as compared with the 

revious year. Of the total number of miners, 20,738 were 
uropeans, and 4476 Chinese. The latter are almost ex- 
clusively employed in alluvial mining, with the exception 
of 167 men who are engaged in quartz mining, principally 
in the Ballarat district. The value of the gold raised in 
1886 in Victoria was 2,710,673/., and the cost of producing 








it was 2,385,680/., leaving a net profit for the year of 
324,993. 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Business opened firm in the 
pig-iron warrant market last Thursday, holders being en- 
couraged by reported advances on copper mining stock, 
and the price of Scotch pig iron went up 14d. per ton 
during the forenoon. But this gain was lost in the after- 
noon on the reports of a further decline in the price of 
copper. Business closed with Scotch warrants at 
40s. 114d. cash buyers, the same as on the previous day. 
Cleveland warrants closed at 31s. 10d. cash buyers, sellers 
1d. per ton higher. Hematite iron closed in the after- 
noon at 43s, 3)d. cash buyers, but in the forenoon it was 
14d. to 2d. per ton higher. Flatness was again the cha- 
racteristic of the market on Friday forenoon, the price of 
Scotch warrant iron declining 2d. per ton; but in the 
afternoon prices were run up 4d. per ton, the close being 
41s. 1d. cash, or 4d. dearer than at the close on the pre- 
ceding Friday. For Cleveland iron there was very little 
inquiry, and the close in the afternoon was 31s, 10d. cash 
buyers, the same as on the preceding day. On the week 
there was no change in the price of Clevelandiron, but an 
improvement to the extent of 14d. per ton was registered in 
the price of hematite warrant iron, the closing settlement 
price being 43s, 44d. per ton. A moderateamountof business 
was done in the warrant market on Monday at fairly 
steady prices, the fluctuations in the case of Scotch iron 
only ranging from 41s. 04d. to 41s, 2d. per ton. The close 
was ld. per ton under the top quotation. Cleveland war- 
rants closed at last week’s final quotation, but hematite 
iron, after selling at 43s. 6d. to 43s, 3d., closed at 43s. 1)d. 
cash. The tone of the market was very dull yesterday, 
several circumstances conspiring to bring about that effect. 
During the forenoon prices of Scotch iron fell 44d. per 
ton to 403. 84d., the lowest quotation from the opening of 
the year ; in the afternoon, however, there was a recovery 
to 40s. 10d., which was still 3d. under Monday’s final 
quotation. On the day Cleveland lost 2)d. per ton, and 
in the forenoon hematite iron fell in price 3d. per ton, 
of which 4d. was recovered in the afternoon. The market 
was very flat to-day, peer in consequence of some 
outside selling. In the forenoon there was a drop of 3d. 
per ton on the price of Scotch warrants, and the market 
closed in the afternoon with the price very little altered. 
The price of Cleveland was comparatively steady all 
day, buyers at the close pag J 3ls. 7d. cash. 
Hematite closed at 42s, 10d. cash buyers. Generally 
speaking, there is no marked sign of improvement 
in the pig-iron trade, and speculative buying is at a 
very low ebb. Inquiries from the United States and 
from the Continent are on a limited scale, and as there is 
no feeling of certainty as to how the spring trade will 
shape itself, holders are showing some indisposition to sell 
at the rates ruling from day to day. Most of the local in- 


dustries in which iron is largely consumed, are moderately 
active, if not even decidedly brisk, There are now 83 blast 
furnaces in actual operation, one having been blown in 
during the week at Glengarnock Iron Works. A year ago 
there were 76 blowing, at this time two years there were 


95 in blast. Last week’s shipments of pig iron from all 
Scotch ports amounted to 6669 tons, as compared with 
7988 tons in the corresponding week of last year. The 

included 1100 tons to the United States, 100 tons to Sout 

America, 275 tons to Australia, 175 tons to France, 
310 tons to Italy, 100 tons to Holland, 154 tons to China 
and Japan, smaller quantities to other countries, and 
3805 tons coastwise. The stock of pig iron in Messrs. 
Connal and Co,’s public warrant stores stood at 943,919 
tons yesterday afternoon, against 942,750 tons yesterday 
week, thus showing for the week an increase of 1169 tons, 


Mr. James Deas and the Ribble Navigation. — At 
yesterday’s myers od of the Preston Corporation it was 

reed to call in Mr. James Deas, engineer to the Clyde 
Navigation Trust, to survey and report upon the works 
now in progress for the improvement of the Ribble navi- 
gation and the construction of the Preston Dock, 


Proposed Bust of James Watt for the Wallace Monu- 
ment.--Some ardent Scotsman, settled in the United 
States, has lately proposed to provide a monumental bust 
of James Watt to be placed in the Wallace monument, 
near Stirling, which bids fair to become a sort of national 
Walhalla. It is suggested, however, the inhabitants of 
Greenock should anticipate that patriotic action by con- 
tributing to the monument a bust of their great townsman. 


The Last Link with James Watt.—Under this title a 
little notice has justappeared in one of the local news- 
papers having reference to Mr. Thomas Lockhart, a 
gentlemen who recently died in his ninety-seventh year. 
The writer remarks that Mr. Lockhart was probably 
the only man in Glasgow, surviving in 1888, who had 
seen and conversed with James Watt. He preserved a 
vivid impression of the great inventor, and was always 
pleased to recall the circumstances which brought them 
together. 


When isthe Forth Bridge to be vom ve ’—This question 
is now very often asked, and there has just been given to 
ita pointed reply from a very authoritative source, to 
wit, Mr. Edward Cooper, the resident engineer at the 
Forth Bridge. That gentleman estimates that the first 
train will run across the great structure in the month of 
October, 1889, which is a satisfactory answer to the silly 
rumour which recently went the round of railway and 
commercial circles, to the effect that part of the great 
undertaking was about to make a somersault and leap 
right into the centre of the Forth. Of course, neither 
Mr. Cooper nor any other of the bridge officials can de- 
finitely foretell the date of completion, but the p of 
the past few months seems to point distinctly to the com- 
pletion of this extraordinary engineering work by the 
close of next year. 





Clyde Shipbuilding Trade—Launches in January.—The 
new shipping turned out of the Clyde shipbuilding yards 
during the month ended yesterday, included fourteen 
vessels, of a total of 14,213 tons. Though slightly under 
the output in the corresponding month of last year, that 
total is considerably above the average for the same month 
during the a» ten years. Ten of the vessels launched were 
steamers of a total of 11,391 tons, and the remaining four 
were sailing vessels a; ating 2822 tons. Amongst the 
vessels included in the month’s launches there were a 
steel screw steamer of 5000 tons built by Messrs. A. and 
J. Inglis on speculation; the Ocean, a steel steamer of 
2800 tons, built by Messrs. Russell and Co. for a New 
York firm ; the Lady Ailsa, a steel steamer of 1250 tons, 
built at Troon by the Ailsa Shipbuilding Company. The 
largest of the sailing vessels launched last month was the 
Sutlej, an iron ehip built by Messrs. Russell and Co. 
Since Christmas new contracts have been placed on the 
Clyde for about 20,000 tons of new shipping, including 
steamers of 5000, 4000, 3000, and 2500 tons, and three 
sailing vessels between 1000 and 2000 tons each. It is 
probable that there are at least 105 new vessels in course 
of construction in the various yards on the Clyde, many 
of them being ina very early stage. 


Mining Institute of Scotland.—A meeting of this Insti- 
tute was held last Thursday night. Mr. J. 8S. Dixon, Pre- 
sident, occupied the chair. r. F. J. Rowan read a 
paper demonstrating the scientific principles on which 
coal-washing machines did their work, and a short discus- 
sion followed. The President, in view of the restrictions 
placed on blasting in mines by the new Mines Act, sug- 
gested the appointment of a committee to inquire into the 
various ‘* flameless explosives” that were being introduced 
into the market, and members were chosen for the pur- 
pose. 

The Glasgow International Exhibition.—Very great pro- 
gress has recently been made in the way of bringing 
towards completion the buildings in which the Glasgow 
International Exhibition is to be held this year; in fact 
the great bulk of the constructional work is practically or 
well-nigh completed, and in the course of the next three 
or four weeks the buildings will probably be handed over 
to the Executive Committee by the contractors. One of 
the principal features of the structure is the main avenue, 
which, stretching away west to the machinery annexe, 
is 800 ft. long, 59 ft. broad, and 43 ft. high. Already the 
exhibits are arriving daily. When finished and filled the 
machinery annexe will be a remarkable sight. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
good attendance on’Change at Middlesbrough, but prices 
were not improved, and the amount of business transacted 
was small. No. 3 g.m.b. for early shipment was quoted 
32s. f.0.b. Tees by merchants, but makers being well sold 
were not at all anxious to book orders at this figure and 
held out for higher prices. The shipments from the Tees 
continue very good, being up to date this month 57,500 
tons as compared with 64,400 tons last month, and 42,600 
tons at the same time last year. There is very little altera- 
tion in the hematite pig iron trade, and it remains steady 
at 44s, 6d. to 45s, per ton for Nos. 1, 2, and 3, f.o.b. east 
coast ports. On Monday night Messrs. Connal and Co., 
the warrant storekeepers at Middlesbrough, had in stock 
347,724 tons—an increase of 647 tons on last week. There 
is a stock of 943,919 tons held by the same firm in Glasgow. 
In the manufactured iron trade there is no change worth 
mentioning. Prices are maintained, iron ship-plates 
nar 5l., and angles 4/, 12s, 6d., both less 24 per cent. at 
works, 


Engineering and Shipbuilding.—Engineers are as bus 
as ever, and the marine shops have orders in hand whic 
will keep them fully occupied for some time to come. 
Ironfounders are better employed than they have been 
lately. The prospects of shipbuilding for the ensuing 
year are more glowing than ever, and there is every 
reason to expect. a very busy twelve months in this im- 
portant wanetry, It is rumoured that Major Ropner, 
the well-known West Hartlepool shipowner, has just com- 
pleted the purchase of Messrs. Pearse and Co.’s shipyard 
at Stockton. This yard, which has employed as many as 
800 workmen at a time, and turned out some of the 
largest merchant steamers built on the Tees, has been 
closed for some time. 


The Steel Trade.—Throughout the North of England 
there is continued activity in the steel trade. All the 
mills are very full of orders, and the pressure for deliveries 
is as great as ever. Steel ship-plates are quoted 7/., and 
steel angles 6/. 7s. 6d., both less 24 per cent. at works. 
It is pleasant to know that the dispute at the North- 
Eastern Steel Works, Middlesbrough, between the general 
manager and the men concerning unionism, has been 
agreeably settled, and the men went back to their work 
on the old terms on Monday morning last. At the annual 
meeting of the Board of Arbitration for the manufactured 
iron trade of the North of ETE held at Darlington 
on Monday, it was decided that the Board in future 
should have power to settle disputes amongst steel workers 
as well as amongst those employed at the manufactured 
iron works, 


The Consett Iron Company.—The directors of the Consett 
Iron Company, Limited, have resolved to pay an interim 
dividend of 5s, share on the old shares, and of 1s, 9d. 
per share on the new shares on the 15th inst. to the 
members registered in the op pop books on February 4, 
1888, An interim dividend of 4s. per share will be paid 





in like manner to the members of the Consett Spanish Ore 
Company, Limited. 


The Coal and Coke Trades.—The coal and coke trades 
are steady, and prices are unaltered. The accountants to 
the various coalowners in the county of Durham have 
issued their quarterly certificate under the sliding scale 
for the three months ending December 31, 1887. The 
certificate shows that the prevailing rate of wages should 
be increased by 1} per cent., calculated upon the standard 
wages of November, 1879. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Leeds Association of Foremen Engineers and Draughts- 
men.—Mr. J. F. Ellsworth has read a paper before the 
members of this Society on ‘“‘Modern Steam Boilers.” 
The objects of the paper were to describe the construction 
and efticiency of a few types, viz., the vertical boiler, the 
Lancashire boiler, and the marine boiler, and also to deal 
with material and workmanship in boilers, efficiency of 
boilers, and priming. The paper was illustrated by 
numerous diagrams, and an ani discussion was 
entered into by the members t, after which a 
hearty vote of thanks was accorded:to Mr, Ellsworth for 
the very instructive paper he had read. 


York United Gaslight Company.—The report of the 
directors: just issued shows profit on the half-year of 
6833/. 13s. 10d. A dividend has been declared of 5s. 
per share upon the old shares, and 4s, per share, or 5 
per cent. per annum upon the new shares. Reductions in 
price are to be made to large consumers of gas. 


York New Water Works Company.—The report shows 
an increase inthe revenue from water rents. Dividends 
are declared of 5s. per share on the preference shares (5 
per cent. per annum); 8 per cent. on the ordinary shares, 
and 5 per cent, on the new shares, 1878 and 1879, All 
these free of income tax. 


Trade of the District.—There are many indications of 
the revival of the iron and machinery trade in the Leeds 
district. There is little short time now amongst the en- 
gineering trades, and some houses are working overtime. 
The pressing orders are in connection with the Man- 
chester Ship Canal. One firm is engaged upon the erection 
of a number of traction engines that are to be sent to 
China, and the manufacture of hydraulic machinery 
keeps a large number of hands in constant employment. 
The first hydraulic installation for the port of Genoa has 
been experimented upon with satisfactory results, and the 
makers, Messrs. Tannett, Walker, and Co., have received 
a further order for patent hydraulic cranes and capstans, 
such as they have put down at Tilbury, Bute Dock, 
Middlesbrough, Swansea, and other places. An order 
from the Government for eight very large gun carriages 
for Woolwich is amongst the most recent engagements 
that that firm has entered into. The Stanningley Iron 
Works have lately become busier, several orders for 
steel boats and ironwork in connection with local railway 
undertakings having been received. In Sheffield, busi- 
ness in the heavy trades is brisk, the demand being prin- 
cipally for axles, tyres, springs, armour-plates, and 
ordnance. The cutlery and edge-tool trades are —— 
up, the furmer principally on South African account, an 
the latter on American (U.S.) 


Drainage at Heckmondwike.—A meeting of the Drainage 
Committee of Heckmondwike has been held, when Mr. 
Haller, of Swindon, formulated a comprehensive scheme 
of drainage for the town, the cost of carrying out which 
was estimated at 14,322/., which would involve a rate of 
63d. in the pound. The scheme will be fully considered 
at a future meeting. 


Sheffield Chamber of Commerce.—At the meeting of this 
Board on Friday attention was drawn to the fact that the 
commercial negotiations of this country are too largely 
in the hands of foreigners, English correspondents, it 
was held, ought to be better linguists. Another question 
was the making of a ship canal from Sheffield to Goole. 
The Chamber favour this, as by its means cheap transit 
to the coast would mean the retaining of a number of the 
heavy trades in Sheffield. 


Opposition to the Hull and Barnsley Railway Scheme.— 
A largely attended oe of the Hull and Barnsley 
Chamber of Commerce was held on Tuesday night, to con- 
sider the advisability of pelicans against the proposed 
amalgamation of the Hull and Barnsley Railway with the 
Midland Railway Company. It was officially stated that 
a petition largely signed by nearly all the South York- 
shire colliery owners was drafted ready for presentation, 
when it was known whether the Bill will be presented 
before the House of Lords or Commons, and that a large 
guarantee fund has been raised for promoting the opposi- 
tion. A resolution was unanimously carried promising 
every assistance to the coalowners in opposing the amal- 
gamation, which would destroy the present trade by com- 
petition with the Humber ports. 





New Soutu Wates Raitways.—An additional section 
of 21 miles has been added to the railways of New South 
Wales, there being now direct communication between 
Wollongong, the port of a colliery district, and Kiama. 
The section is a single line running from Clifton, and 
forms the termination of the Illawarra line, which, when 
finished, will represent a total length of 70 miles from 
Sydney. Work on the third section of the Blayney and 

urrumburrah Railway is progressing favourably. The 
ballasting is nearly completed, and it is thought that the 
Government will allow the contractors for the section to 
carry goods, passengers, and mails until the line is 
formally opened. 
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THE INFLUENCE OF SUGAR ON CEMENT. 

Tre annexed diagrams, intended to illustrate Mr. 
Parson’s paper in our last issue, were unavoidably held 
over owing to lack of space. Figs. 1 and 2 refer to the 





i 


tests carried out with Portland cement, corresponding 
to series A and series B of Mr. Parson’s tests, whilst 
Fig. 3 refers to the experiments made with Rosendale 
cement. 








MATTHEWS AND YATES’S AIR 
PROPELLER. 

WHENEVER large volumes of air are required to be 
put in motion for ventilating and other purposes, it is 
often a somewhat difficult matter to decide between 
the many systems that can be adopted, each system 
being suitable for some special class of work. We illus- 
trate herewith the Crossley air propeller, which is 
a cheap and efficient air propeller for a great variety 
of pur It was exhibited at the Manchester Ex- 
hibition by Messrs. Matthews and Yates, of 35, Lever- 
street, Manchester. 

The construction and arrangement of this propeller 
is novel and extremely simple; it possesses only two 
blades instead of the greater number — found in 
fans. The makers claim that a two-vaned air pro- 
peller is more efficient than one with several vanes for 
the same reason that a ship’s screw propeller gives the 
greatest efficiency with only two blades. The vanes 
of the Crossley propeller are stamped out of a sheet of 
steel, a method which secures simplicity, strength, and 
lightness. The driving spindle and pulley are attached 
direct to the blades, and are supported at each end by 
bearings connected to alight frame. These propellers 
require very little fixing, as they are extremely light 
and perfectly balanced ; a circular hole is cut in the 
door, ceiling, or wall, the frame fitted in and simply 
held by five or six small bolts. 

The semicircular doors shown in the illustration are 





provided for the pu of preventing the in of 
air from without when the fan is at rest; they are 
pivotted about an axis passing through the centre of 
the sheet-iron delivery passage. The hinge, however, 
is slightly tilted, so that the doors close by their own 
weight, and open when the propeller starts by the 
current of air. : 
When the supply of air is required to be heavily 





charged with moisture, such as in weaving sheds, 
spinning rooms, &c., a humidifier is used in connec- 
tion with the propeller. This warms and moistens the 
air in winter and cools and moistens it in summer. 
These propellers are made in various sizes, from 
12 in. up to 48 in.; numbers of them are in use for 
ventilating, cooling, and drying purposes, and give 
excellent results with a small expenditure of power. 





THE BERDAN TORPEDO SYSTEM. 


THE adjoining engraving shows a view of the 
model recently sent to the Secretary for War by 
General Hiram Berdan, the American inventor, in 
accordance with his undertaking to keep the Govern- 
ment informed of all modifications of, and improvements 
upon, his torpedo system. At the same time that this 
model was forwarded by the British Minister at Wash- 
ington, others were sent to the five great Continental 
powers with whom the inventor has similar arrange- 
ments. According to this invention the method 
of operation is for the attacking ship, which — 
be a 5 ney designed ram, a swift despatc 
boat, a heavy ironclad, or a submarine boat, to run 
up against the enemy’s ironclad until the bowsprit 
touches, when the engines are reversed, and the 
torpedoes automatically discharged downward from 
vertical tubes amidships, The ‘‘snubbing cord,” as 
the line is called, which runs forward from the torpedo 
to a suitable attachment at the bow, causes the torpedo 
to travel in the arc of a circle whose plane is vertical 
and parallel to the length of the attacking ship. In 
the model, as shown, this snubbing cord is a stift wire, 
but in practice it will be of wire rope or jointed rods 
to avoid imposing on the torpedo the labour of lifting 
the net surrounding the enemy’s vessel, if there 
should be one. ‘the projectile thus passes under the 
nets, and in every case comes up under the bottom 
of the hostile ironclad. Two hundred pounds of gun- 
cotton are thus exploded at a point where the ship is 
devoid of armour, and where the hydrostatic pres- 
sure of nearly one atmosphere confines the destruc- 
tive action of the explosive to the ship, Under ordi- 
nary circumstances if the torpedo should miss its 
mark through premature discharge or skilful ma- 
neeuvring of the enemy, it would continue on in the 
arc of its circle and come back on the ship from which 
it was fired. To guard against the engineer being thus 
hoist with his own petard, the hook by which the 
snubbing cord is attached at the bows, is made of such 
shape that when the torpedo has travelled 180 deg., 
and is therefore approaching the surface, it is released 
and shoots up vertically into the air, doing no harm. 
Two or three torpedoes may be fired from each side of 
the ship at the same time, different lengths of snubbing 
cord being used. In the model of which we give an 
engraving the torpedoes are fired from the vertical 
tubes at the sides by means of springs. They are 
pressed into the tubes by a handle which first com- 
presses the spring and then releases the torpedo. 

The torpedoes can be fired automatically, as shown 





in the model—all or either of them—or they can be 


fired after the boat has struck the net or ship by 
operating a lever, or by electricity. 

The torpedoes are 8 ft. long and 14 in. in diameter. 
They contain 200 Ib. of compressed gun-cotton, and 
have four rocket tubes, 6 in. in diameter and 32 in. 
long, with a 2-in. hole bored longitudinally through 
the centre of the burning composition. This gives an 
average of 1600 in. of burning surface for three seconds, 
which is all the power and time necessary, even when 
attacking a ship that is running away at full speed. Ex- 

riments have proved, it is said, that 46 in. of burning 
surface will drive a torpedo of the above size and weight 
through the water at the rate of 5 knots an hour, 80 
that 1600 square inches ought to create a velocity of 
six times that, or 50 ft. a second. As the rocket 
material will burn for three seconds, this is — as 
the torpedo will never have over 100 ft. to travel when 
fired automatically by the bowsprit touching the 
enemy’s hull. 

The tubes or light cannon from which the torpedoes 
are fired are strong enough to resist shots from machine 
guns, and are so arranged as to be ee up and 
pulled on to the deck for convenience of loading the 





torpedoes. These tubes are also sora? like lamps 


on shipboard, so as to always hang at the angle neces- 
sary to give the torpedoes the desired spread. These 
angles can be changed at once, if necessary, by hang- 
ing a weight, prepared for this purpose, for any spread 
that may be desired. 

The gas generated in the cannon ejects the torpedo, 
when it enters the water at the desired velocity of 
50 ft. per second ; and as the ejecting force falls off by 
the resistance of the water, the burning surface in the 
rocket tubes comes into play and thus keeps up its 
speed, so that the torpedo travels pee nian a at the 
rate of about 30 knots per hour. 

Any kind of boat may be employed—whether sur- 
face or submarine. If the latter, the spar has only to 
be of sufficient length to place the boat out of danger 
from the explosion. If a surface boat, it should be 
large enough to place the men and machinery below 
the water-line. The bows should be ram-built, with 
sufficient amount of solid timber to protect the men 
and machinery against shot or shell. A pneumatic 
buffer can be used that will resist, say, 1000 tons in a 
movement of 8 ft. This, with the ram-built boat, and 
the arrangement for reversing the propeller screw 
when the spar strikes the ship automatically, will, it 
is contended, be sufficient to prevent any damage to 
the boat, even if the speed is not He ow before 
striking the ship. Smaller boats are to be employed, 
capable of running at very great speed, with light tor- 
pedoes and short snubbing rods, and especial arrange- 
ments for turning quickly, for attacking torpedo boats. 

Mother ships are to be used for carrying the submarine 
boats and coal, with other supplies of all kinds for the 
torpedo boats, so as to load down the boats as little as 
possible, that may be able to run at the highest attain- 
able speed. 

The tube or cannon holding the torpedoes will have 
a longitudinal slot in the forward side along the lower 
half of its barrel, through which the two branches of 
the snubbing cord pass to the torpedo. This cord is 
oF always taut by a spring, so that there will be no 
sudden strain upon it as the torpedo is discharged. 
With the dimensions previously given a wire cable # in. 
in diameter would be strong enough to afford a factor 
of safety of five. 

The system certainly promises a solution of the vexed 
problem, how to get around the nets? It is well 
thought of by the American officers, and the Naval 
bay ake will experiment with it this summer. 

dmiral Porter, U.S.N., who has followed the 
history of the torpedo in warfare from its earliest 
inception, studied its workings, and originated many 
valuable ideas in the art, says : ‘‘ The device is one of 
the best I ever saw, if it encounters no unforeseen 
obstacle. It has the two important elements of cer- 
tainty ard of placing the torpedo where the ship is 
weakest. The ordinary torpedo is effective if you have 
fair weather and gi luck, but in the majority of 





cases these conditions will be lacking. This is direct 
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and sure. It is like fighting a man in armour, the 
only way is to go up and hack intohim. Even after 
you have hit your ship with the ordinary surface 
torpedo; it is by no means certain that you can sink 
her. The explosive must be applied at a weak spot in 
her armour, or where she has none at all. Then, too, 
its use on armoured ships, combining guns and tor- 
padove in hand-to-hand conflict is a good feature. To 
pe successful in war you must combine all weapons 
and resources. Actual experience has proved that 
there are times when a supply of pocket pistols will 
save a fort from capture, though a battery of Krupp 
guns would have been useless,” 

The inventor sees a feature of universal application 
in this torpedo to craft of all description which should 
render it of especial value to defenceless America. He 
conceives that in an emergency a fleet of swift river 
steamers might be equipped with these torpedoes and 
sent out against a hostile ironclad. Some, perha 
many of them, might be sunk, but the survivors would 
return with the scanty wreckage of a sunken ironclad. 
The most effective m—epes of the system would 
doubtless be on a low, light, 100 ft. cruiser, her bows 
above the water-line being built up solidly with timber 
for a third of her length. Into this solid shot would sink 
and do little injury. Asan attendant ironclad would 
carry coal and supplies, the cruiser could, be heavily 
engined, so as to attain a speed sufficient to catch any 
armoured vessel afloat. If she approached the enemy 
at the stern, the torpedo tubes would be inclined 
inwardly, so as to place the torpedoes under the iron- 
clad’s keel, If she ran up alongside, the tubes on that 
side would be inclined outwardly to attain the same 
object. If she struck her square abeam, the entire 
collection of projectiles ‘could be conveniently distri- 
buted along the bottom of the unhappy ironclad. This 
is in brief the system of’ attack as outlined by the 
inventor, Galbral Berdan. In the expressive language 
of a member.of the naval commission for the trial of 
torpedoes, *‘ It bears the same relation to the ordinary 
methods of torpedo warfare that stabbing a man in the 
vitals does to standing off and throwing the knife at 
him from across the street.” 





THE SCOTCH PIG-IRON TRADE IN 1887. 


ConsIDERING the unique position of the Glasgow pig- 
iron market and the extraordinary influence which it 
exerts on the trade and commerce of the world, it is 
most fitting that we should at this time make another 
annual review of the Scotch pig-iron trade. When the 

t year opened there was a strong speculative feeling 
in the Glasgow market with a rising tendency in the 

rices, owing in a great measure to the demand which 
had r save | 9 for pig iron in America, where it was 
anticipated that there was to be a great extension 
‘of the railway system, estimated at about 11,000 
miles of new road. Considerable contracts were 
entered into both for new and old material—for special 
brands of Scotch pig iron, for hematite iron, rails, &c. ; 
but the speculations which were based upon the pro- 
spective demand on the part of the United States 
were disappointing, and the purchasers onthe Continent 
and in other parts of the world did not respond, Suffi- 
cient account had not been taken of the enormous extent 
towhich the production of pigironin America had grown, 
the make having risen from 4,044,000 tons in the year 
1885 to 5,684,000 tons in 1886, and which in the past year 
is estimated to have amounted to 6,400,000 tons. The 
Scotch local trade continued to be depressed through- 
out the greater portion of the year, and it was only 
within the past few months that a decided change for 
the better was noticeable. As might have been ex- 
pected, the great accumulation of stocks from week to 
week in Messrs. Connal and Co.’s public warrant 
stores acted as a drag against any upward movement 
in prices, but the rapid and most extraordinary ad- 
vance which took place ia the price of copper and tin, 
had the effect of attracting the attention of speculators 
to Scotch pig iron, and speculation of a very wide- 
spread character was stimulated by President Cleve- 
land’s message to Congress in which sweeping reduc- 
tions in the United States tariffs were advocated. 
These circumstances, combined with the placing of 
numerous shipbuilding contracts in various parts of 
the country, and the improving tone in general busi- 
ness, led to a smart rise in values, attended with rapid 
fluctuations. : 

Under the influence of the speculative feeling which 
characterised the Glasgow pig-iron market at the 
opening of last year, the price of Scotch warrants 
advanced rapidly until, on January 12 it touched 
47s. 8d. per ton—the opening price on the 4th of the 
month having been 44s. 104d. per ton. It may here 
be mentioned that 47s. 8d. was the highest price of the 
whole year. As the year wore on, however, it became 
more and more apparent that the pyrmger of pig 
iron in America had been quite equal to the consump- 
tion, and that there would be no exceptional demand 
from that quarter ; and as the hopeful anticipations of 
the month of January were not realised, the price of 
warrants began to decline. The fall proceeded slowly 


until April 21, when 40s. 64d. per ton was accepted. 
That was followed by a gradual improvement on the 
strength of increased purchases for America, and 
shortly after Midsummer Day 43s. 3d. per ton was 
paid. The market remained quiet during the next 
three months, the price only fluctuating between 
42s. 9d. and 41s. 9d. Under the influence of large 
deliveries into the public warrant stores and small 
shipping returns, the market was depressed in the 
month of October, and heavy selling took place, with 
the result that by November 3 as low as 38s. 54d. per 
ton was accepted for Scotch warrants, which was the 
lowest price which they touched during the year. 
Thenceforward a decided change set in. Owing to the 
fact that very low prices had for some time ruled in 
respect of hematite pig iron, the Cumberland iron- 
masters were led to consider the advisability of re- 
ducing their output, and.on November 17 they ulti- 
mately agreed upon blowing out furnaces enough to 
reduce the output to fully 5000 tons per week. An 
immediate result was an agitated and irregular con- 
dition of the warrant market, accompanied by exten- 
sive buying to cover oversold accounts, and this re- 
sulted in a smart advance to 41s. 5d. per ton, which 
was recorded on December 1. A few days later, 
when the tenor of President Cleveland’s message on 
the tariff question became known, a speculative wave 
set in from London and, other places such as has not 
been experienced for many years past, and which was 
doubtless encou by the great advance in the 
prices of copper and tin and by the reports of numerous 
new shipbuilding contracts being placed on the Clyde 
and elsewhere. By December 12 the price of Scotch 
warrants rose to 44s, 104d. per ton ; then extensive re- 
selling took place, and the price quickly receded to 
42s, 1d., which was accepted on the 20th of the month. 
Subsequently the market recovered, and on the 27th of 
December 44s. 1d. cash per ton was paid. That was after 
the publication of the ironmasters’ statistical returns for 
the year, which were considered satisfactory ; but the 
tide of speculation was checked to some extent for the 
time being by the disquieting rumours received from 
the Continent, and realising sales were made at prices 
ranging down to 42s. 7d., the year closing, however, 
with the cash price at 43s. 44d. per ton. The average 
price over the year for Scotch warrants was 42s. 3d. 
per ton, as compared with 39s. 1ld. in the preceding 
year. The following is a comparative statement of 
fluctuations in the prices of Scotch, hematite, and 
Cleveland warrants in the Glasgow market during the 
year 1887 : 
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There was a very steady output of iron from the 
Scotch blast furnaces during the year, the only inter- 
ruption being caused by the miners’ strike for a few 
weeks in February and March. On March 15 miners’ 
wages were advanced to an average of 4s. 3d. per 
day, as compared with 3s. 9d. at the beginning of 
the year; and on July 1 there was an almost universal 
reduction to 3s. 1ld. per day, which was the average 
rate of wages at the close of the year. When the year 
began there were 75 blast furnaces of all classes in 
actual operation, but in the last week of February the 
number was reduced to 61. More or less gradually 
the number increased to 87 in the early part of De- 
cember, the month closing with 85 in blast. Over the 
year the average number of furnaces in blast was 80, 
as compared with 83 in the year 1886. The total pro- 
duction which they yielded was 932,240 tons, against 
935,801 tons, being a decrease of 3561 tons. Over the 
year the average production per furnace was 224 tons, 
as compared with 216 tons in the preceding year. The 
increased yield per furnace was Js to the fact that a 
abana number of furnaces were employed in making 

ematite pig iron, only those having the latest im- 

rovements being kept in operation. The increasing 

emand for steel has caused the Scotch ironmasters to 
employ more of their blast furnaces in the production 
of hematite iron, the average being 18, against 16 in 
1886, and 13 in 1885. It is a noteworthy fact that the 
produce of those furnaces is almost all consumed by 
the steel] manufacturers throughout Lanarkshire. It 
is also specially worthy of notice that the Monkland 
and Quarter blast furnaces—eleven in all—have been 
permanently damped out during the past year, so that 
the production of G.M.B, iron in the future will 
doubtless be on a more restricted scale. At the same 
time it is highly probable that the number of furnaces 





working on hematite ironstone will in the future go 





on incageing. owing to the growing demand for mild 
steel, 

It does not seem at all likely that the production of 
pig iron in Scotland will ever undergo any material in- 
crease, Within the past twelve years it has on six 
occasions amounted to upwards of a million tons per 
annum, the make for 1881 being set down at 1,176,000 
tons, which was the highest output over the period 
mentioned ; but against that we may mention that in 
the year 1878 it only amounted to 902,000 tons. 

Last year’s foreign shipments of Scotch pig iron 
amounted to 285,990 tons, as compared with 235,041, 
and showing an increase of 50,949 tons, which went 
chiefly to the United States and Italy. The foreign 
shipments have in some recent years amounted to up- 
wards of 400,000 tons ; indeed, for the year 1880 they 
are set down at 440,200 tons, and for the year 1882 at 
436,175 tons. The increase of production in Germany 
has reduced the demand from that country, where the 
make in 1886 was 3,339,000 tons, while it is estimated 
that in the past year it amounted to 3,840,000 tons. 
In the year 1884 Scotch iron was shipped to Germany 
to the extent of 70,066 tons, whereas in the past year 
the shipments sent there only amounted to 30,418 tons. 
This falling off in the shipment of Scotch pig iron 
(chiefly foundry iron) to Germany is partly accounted 
for by the fact that the ‘‘ home” furnaces now turn out 
about 30 per cent. of foundry iron, as compared with 
about 9 per cent. some four or five years ago. While 
less by a few thousand tons than the total for 
1884, the shipments to the United States last year 
were considerably in excess of those for the years 
1885 and 1886, which were, respectively, 41,692 
tons and 54,660 tons, whereas last year they 
amounted to 73,544 tons. The most striking feature 
in last year’s foreign exports is the return for Italy. 
During the past four years the shipments of pig iron 
from Scotch ports to that country were—35,874 tons 
in 1884, 40,530 tons in 1885, 29,282 tons in 1886, and 
60,370 tons in 1887. There was an extensive increase 
in the shipping demand for Italy during the latter part 
of the year, when it became known that an import 
duty of 8s. per ton would be imposed in respect of pig 
iron entering the Italian ports after January 1 of the 
present year; and it is largely to that circumstance 
that there was an increase in the foreign shipments for 
1887 over those of 1886. A considerable falling off has 
taken place in respect of the pig iron shipments to 
Russia. In 1884 they amounted to 27,944 tons, in 
1885 to 14,597 tons, and in 1886 to 17,418 tons, whereas 
in the past year they scarcely reached 12,000 tons. In 
the coastwise shipments last year’s returns show a de- 
crease of 26,299 tons, 

In respect of the local consumption of pig iron a con- 
siderable improvement has taken place during the past 
year. The total quantity of Scotch and English iron 
used in the foundries and malleable iron and steel 
works was 909,734 tons, against 831,695 tons, the pro- 
portions of the total being 475,734 tons of Scotch, 
against 422,695 tons in 1886 and 434,000 tons of 
English, against 409,000 tons. The increase of 78,039 
tons was made up of 53,039 tons of Scotch and 25,000 
tons of English pig iron, 

During the past year the stocks of Scotch pig iron in 
Messrs. Connal and Co.’s public warrant stores in- 
creased to the extent of 102,387 tons, the total being 
942,708 tons at Christmas, when the ironmasters’ 
annual returns were made. At the makers’ works, 
however, there was a decrease during the year amount- 
ing to 57,386 tons, leaving a stock in the yards to the 
extent of 285,332 tons. The total stock at Christmas 
was thus 1,228,040 tons, against 1,183,039 tons at the 
previous stock-taking. There was an increase over all 
of only 45,001 tons, as against 132,356 tons in the pre- 
ceding year. Notwithstanding the depressing in- 
fluence exerted by such enormous stocks of pig iron as 
now exist in Scotland, there is good reason to believe 
that the Scotch iron trade is now entering on a more 
prosperous period than has been known for some 
years, 





Tratian Raitways.—The Mediterranean Railway Com- 
pany proposes to place 500 additional nger carriages 
upon its system between December, 1887, and June, 1889. 

e@ new carriages will be larger than those at present 
in use upon the system. The Sicilian Railway Com- 
pany is about to re-lay about 10} miles of its system 
ed oo rails, The cost of the work is estimated at 

0467. 


Four-Track RaILRoaps.—The four-track system of 
railroads first introduced into New York by the New York 
Central and Hudson River Railroad Company, is increas- 
ing. The Pennsylvania Railroad, which is throughout 
double tracked, two additional tracks nearly com- 
pleted, between Philadelphia and Jersey nT. Portions 
of the new track are in use, and in a few months the entire 
line will be in operation. The Fonnenivenis has also 
several miles of four-track line out from Philadelphia and 
from Pittsburg, and on other portions of the main line, 
The New York, New Haven, and Hartford Railroad has 
thirteen miles of road four-tracked from the Grand Cen- 
tral Depét to New Rochelle Junction, and is now four- 
tracking ten miles more, 
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MODERN MACHINE TOOLS.* 
_ By Mr. Samvgn Drxon, wer 

At a recent meeting of the Manchester Association of 
Engineers, the President, Mr. Dixon, gave an address on 
‘*Modern Machine Tools.” After a few introductory 
remarks he stated that he purposed confining his attention 
to those machine tools met with in the chief engineering 
establishments of the Manchester district. e then 
rapidly traced the rise of machine tools from the time of 
Watt, and after a brief glance at the processes of moulding 
and forging, came to the consideration of the planing 
machine. This machine, he said, was entirely the de- 
velopment of the present century, and about its origin 
an exceedingly hot nonbronprey had raged, its invention 
being claimed by several. It was very probably de- 
veloped by several, but it certainly existed in a fairly 

rfect form about the year 1820, in the works of Fox, of 
Roe widely noted for his excellent productions in 
textile machinery and tools. The first publication having 
reference to it was, he believed, in 1825, when Clement, of 
London, received the award of the Society of Arts for 
his machine. 

The table was originally made with V guides, but now 
in the best examples flat slides were used with vertical 
guides to prevent lateral motion of the table. For most 
ordinary dimensions of objects, say up to 30ft. by 10 ft., 
it was still the practice to reciprocate the work upon a 
table rather than traverse the tool, but this raised an im- 
portant feature in machine tool construction—to deter- 
wine the limit at which it was more profitable to move 
the cutter to the work rather than the work to the 
cutter, 

Considering the question of space alone, the former re- 
quired for an object 30ft. long, a shop length of at least 
60 ft., whereas by the latter it would be accomplished 
within a length of about 36 ft., an important considera- 
tion. Considering the question of the weight of the object, 
it would certainly seem more natural to manipulate the 
tool rather than the work. This plan had been, to some 
extent, adopted, particularly in those immense side planing 
machines, where objects of any size could rest upon a 
foundation plate, and have the sides rlaned 10 ft. or 
12 ft. high, by a tool traversing either longitudinally or 
vertically. In the most modern planing, the various 
motions of the tool were so arranged as to plane every side 
except one (that upon which it rested on the table) of a 
complete cube, and these perfectly true with each other, 
and also at one setting. Machines adapted for cutting in 
both directions were introduced by Whitworth many 
years ago, in the famous ‘‘ Jim Crow” tool box, and in 
recent yearsan attempt had been made to revive the practice! 
of cutting in both directions, but so far, except on special 
objects, without very encouraging results. The speaker 
said that he might indicate some of the lines upon which 
it is probable the future planing machine will be developed, 
but as its very existence was menanced by the advancing 
milling machine, he did not think it profitable to pursue 
the question further. 

The next group of machines considered was the boring 
machines, a very considerable family even without con- 
sidering the special varieties. The process of boring was 
first employed for cannons, the method of fixing the cutters 
in a revolving head being not very widely ditferent from 
the practice of to-day. But for anything approaching 
really accurate boring we must not go further back than 
Watt's time, for here he met almost his greatest difficulties, 
The method of procedure for such objects as cylinders 
differs somewhat ; in most cases it is by a boring head 
carrying the cutter traversing on a stout bar, This, 
though the most general practice, is objected to by some, 
and the speaker instanced an old friend who still re- 
ligiously bores his horizontal steam engine cylinder with 
a single cutter in the middle of a bar twice the length of 
the cylinder (the cylinder traversing), and claims for it 
that the strains being always the same bn the bar he is 
able to bore a perfectly true cylinder. he most modern 
practice ssems to be to take a heavy roughing cut through 
the hole and then finish by a light cut having a traverse 
of some in. to 4 in. per revolution, thus avoiding the 
wear of the tool, which, of course, tends to make the hole 
conical, The boring of large objects is one giving rise to 
many special forms of machines adapted for particular 
purposes, but the general tendency of all modern work 
among large objects is to machine as many parts as 
possible ata single setting, thereby insuring greater accu- 
racy, and the saving of the time required to transport the 
object and reset it upon another machine. In the case 
of the Corliss engine cylinder, not only must the machine 
be capable of boring and facing up the main cylinder, but 
it must also be able to bore at the same time two of the 
transverse holes for the circular valves, to face or mill 
their flanges, drill and tap all the stud holes, insert all the 
gland studs and cut them off to a given length, with every 
operation within the control of a single workman. 

The slotting machine invented by Roberts about the 
year 1820 remains much the same in general form to-day 
as when it left his hands, though it has now grown to 
enormous proportions. This machine, together with its 
sister, the shaping machine, invented by Nasmyth, have 
been very greatly improved in details all tending to 
eliminate the points of weakness and to give them 
greater solidity and capacity for heavy cutting without 
vibration. 

From the time when Watt first constructed the power 
drilling machines, there has been one steady advance in 
the improvements, these all tending towards increased 
solidity and accuracy, as well as facility in the setting of the 
work, These features have been largely necessitated by the 
introduction of the twist drills, for many years well known 
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in a somewhat rude form in our workshops, but in recent 
years very systematically produced in America, and now 
alsoin England. As these enable much heavier cuts to be 
taken, it has been necessary ely to increase the 
strength of the machines, both to drive these drills, and 
also to resist the increased strains brought upon them. 
Among the more universal drilling machines, such as the 
radial machine, modern practice demands that not only 
shall holes be drilled, but where necessary shall be in- 
stantly tapped by the machine, so as to insure perfect 
accuracy, and dispense with the tedious and imperfect 
practice of tapping holes by hand. An excellent method 
of doing this is by having two spindles upon the same 
saddle, running at different but relative speeds, so that 
instantly the hole is drilled, the second spindle, by a 
single movement, can be brought over the exact centre of 
the hole, and the hole tap any desired depth. This 
can be done without stopping or reversing the machine, 
and without altering a single belt. : 

The next group dealt with was that of the lathes. During 
recent years there have been vast improvements made, 
necessitated mainly by the increased itude of the 
work to be accomplished and also by the increased com- 
petition. Its chief direction has been in the multiplica- 
tion of cutting tools, for a man cannot now be permitted 
to gaze vacantly at the slow advance ofa single tool. The 
number permitted on any lathe for general work should 
never be less than two, in the shafting lathes three tools, 
and in a lathe for heavy forgings four to eight. In pulley 
lathes four to six tools. Flywheel and rope pulley lathes 
from eight to sixteen tools cutting at the same time. 
This necessity for increased cutting power in lathes has 
required great modifications, so as to eliminate all ele- 
ments of weakness. Formerly it was sufficient considera- 
tion in a lathe to be able to accomplish a given work, 
to-day every one can do it, and the problem is how to ac- 
complish it in the least ible time. How many men, 
the speaker said, will point with pride to the fact that 
with a certain lathe they are able to turn a pulley 
20in. in diameter or a flywheel 20 ft. in diameter, 
but one cannot resist a smile when the most important 
element, as to how long it will take to do it, is blandly 
left out of consideration. For the fact is ignored that 
the workman who is quietly watching perhaps a single 
tool is by far the most expensive machine and not the 
lathe. In the case of a small flywheel, say 7 ft. to 
8ft. in diameter, it is now necessary to bore and to 
turn both bosses as weil as turn the rim at a single 
setting on the face-plate, with all operations proceed- 
ing at the same time, so that it is possible to finish one 
of these flywheels in say eight hours, where formerly 
all the operations were separate and following each other, 
the work was far from accurate and the time required 
some two or three times as much. The modern capacity 
of our steel works for producing heavy forgings has re- 
quired the construction of enormously powerful lathes 
with four, six, or eight tools, each capable of taking a cut 
M4 in. deep by}in. thick, or capable of cutting off some- 
thing like 5 cwt. of steel per tool per hour. 

With constructions steadily increasing in size, the con- 
sideration of how to turn the heavier pieces has led in 
many works to the great neglect of the cost of producing 
the small pieces, such as studs, pins, screws, &c, For- 
merly it was the practice to forge, centre, and turn every 
stud, pin, and screw, between centres, about the most 
costly process that could be devised, To-day, in the best 
workshops, this is almost entirely dispensed with, the 
innumerable host of studs, pins, screws, &c., being turned 
direct from the solid bar, the cost being but a small fraction 
of the original process, and the quality of the work pro- 
duced much ‘superior. This is often economical for 
diameters so great as 4 in. In these lathes, instead 
of a single tool, there are a series of five or six tools 
arranged in a capstan or circular rest, each adapted in 
form to the several operations, and so arranged that any 
one can be brought into operation instantly. This species 
of lathe is, I believe, one of the most valuable improve- 
ments of recent years, A lathe of this type for use 
where a great number of small screws are made, has been 
still further developed by being rendered entirely auto- 
matic. 

A comparatively recent development of the lathe has 
been for the purpose of making articles in duplicate. 
This is well illustrated by the latest forms of lathes for 
brass finishers, and where the articles, such as these, are 
in great quantities, a number of distinct operations, such 
as boring, screwing, and turning, being required upon an 
object, a series of tools are mounted upon a capstan rest, 
with revolver motion by hand. In this each tool is con- 
trolled by a pair of stops, one to determine the length and 
the other the diameter of the portion upon which it 
operates, all being so arranged that as each tool is brought 
into position by a hand lever,its own pair of stops are 
brought at the same time. 

The next group of machines, the speaker said, was that 
of the milling machines, the most modern of all, and well 
worthy of the great attention paid to them by engineers. 
So far as extended practical use is concerned they are 
modern, but by no means modern considered as a process 
of cutting metals. The great step in milling was the in- 
troduction of the emery wheel for the perpee of sharpen- 
ing the cutters. Another step of smaller moment was the 
introduction of spiral cutters, tending towards increased 
finish of the work. One of the great advantages of using 
the circular cutter, as against the single-pointed tool, is the 
increased cutting speed at which they can be used. In an 
ordinary sized cutter there is something like thirty to 
forty teeth, and as each cutting edge is therefore in 
operation but about one-tenth of a revolution, and cooling 
down the remainder of the revolution, a cutting edge 
can be run for this short period at a considerably in- 
creased speed. 

The highest cutting speed for wrought iron, with a tool 





continuously employed, is to be 20 ft. to 30 ft. per minute, 
but when milling a cutting speed of 60ft. to 80 ft. per 
minute can be employed. In fact, taking the work of 
general engineers all round, the speaker thought that the 
saving of time by using the milling cutter is from 20 to 50 
are very fragile, but it is curious to note that this snippi 
and fracture does not occur with actual cutting, but wi 
running the work against the cutters before the self-acting 
feed motion is put on. This suggests an effective remedy, 
and that is never to allow the workman to run the work 
up against the cutter by hand, or until he can feel it, but 
to stop, say, a short distance from it, and set in the self- 
acting feed. ‘ 

In addition to the ordinary forms of straight lines and 
circles, of which constructions are y made up, this 
process of cutting metal lends itself very advantageously 
to the machining of irregular forms, or profiling, as 
it is called. Without entering into further details the 
speaker thought that this group of machines might, 
bs doubt, be considered the machines of the 

uture, 

The speaker then turned to the subject of special tools, 
noticing briefly some of those used in the construction of 
locomotives, of textile machinery, bolts, nuts, brass goods, 
and sewing machines. 

In boilermaking, he pointed out, the demand for boilers 
for carrying high pressures had necessitated the introduc- 
tion of special machines for the purpose of insuring accu- 
racy of workmanship. Among these were plate planing 
machines, adapted for plates up to 30 ft. long, and rolls to 
correspond for bending plates up tol}in. thick. In addi- 
tion to the many special machines adapted to particular 
types of boilers, such, for instance, as the flanging, and 
the turning and drilling of the Adamson flues, the Gallo- 
way tube, &c., we have numerous machines adapted for 
various types of boilers, 

When the demand was first made for having all rivet- 
holes drilled when the plates were in position, it was con- 
sidered to be an enormous increase upon the cost of a 
boiler, and doubtless the primitive appliances then avail- 
able for drilling the shells, flues, &c., were highly sug- 
gestive of such a result. With the demand had beena 
rapid development of special machines for this purpose, 
commencing with the simple radial arm drill, then the 
two-headed horizontal drill of independent action with 
the boiler shell suspended from the crane. This machine 
necessitated the marking out of the plates. The next step 
was with three horizontal drills around a circular table, 
upon which the shells were mounted and divided circum- 
ferentially by mechanical means. This machine was 
improved considerably in detail and gave good results 
but one of the latest was a machine in which six drills, all 
under the control of one man from a single position, were 
in operation either upon the circular or longitudinal 
seams, so that the cost now of drilling a boiler was no more 
than that of one with punched holes. 

Having now glanced at some of the chief families of 
machine tools, the speaker summarised a few of the lead- 
ing features of what might be considered as the modern 
machine tools. 

First, he valued accuracy of construction, not only the 
accuracy of a new machine, but of all those costly, though 
highly essential adjustments, for retaining its original 
accuracy during its lifetime. 

Second, solidity of construction, giving vastly increased 
capacity for production, for the competition of to-day 
demands the accomplishment of any given work in the 
least possible time. Not only should all parts be able to 
resiat breaking strain, but they should be sufficiently 
massive to resist vibration, otherwise the effect of every 
vibration is plainly seen upon the work. The effect of 
vibration is also found in the durability of the cutting 
edge of a tool, for where both the work and the tool can 
be held with a bull-dog tenacity, there will the durability 
of the cutting edge be very greatly increased. The 
rapid wear of a tool is often brought about by the snip- 
ping of the edges from the vibration in the first in- 
fan ag rapid deterioration setting in immediately after- 
wards. 

Third, the development of appliances for the rapid 
changing and accurate setting of work. The great need 
of this is seen on every hand. It was interesting, he 
said, to walk aronnd all the machine tools of any large 
workshop, and note down on one side the machines 
actually cutting, and on the other side those not ac- 
tually cutting, whether stopped for adjusting, setting, 
or changing work. The proportion would vary, of course, 
both with different classes of machines and with the 
efficiency of its management, but it was surprising to 
find how many were stopped for one cause or another. This 
proportion was often so great as two to one, so that only 
about one-third of the actual working time is spent in 
cutting, whilst so much as two-thirds is spent in setting, 
changing, &c. Here was one of the chief points where the 
construction of specialities in quantities gains so enor- 
mously, for where the work is in sufficient quantities, 
special appliances are quickly contrived not only for 
insuring accuracy, but for the rapid setting of work. 

Fourth, the special adaptation of almost all machine 
tools to the particular requirements of each workehop. 

The speaker closed his address with some remarks on 
foreign competition, in which he contrasted the present 
state of affairs with that when orders for machines for 
abroad were taken for delivery in Manchester, and on 
terms of paymest which were once stated in the Man- 
chester Exchange in these words : 

‘* Ah (I) mun have one half before ah (I) touch th’ job, 
and t’other half before tha touches it.” 

In conclusion, he pointed out the severe struggle we 
have to obtain foreign orders, even in neutral markets, 
and mage that the best way of meeting competition was 
to employ the tools which turned out the most accurate 
and cheapest work. 
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HALF-CROSS BELTING. 

Some considerable attention has been paid to the 
subject of half-cross belting for driving shafts at right 
angles to each other, by Mr. Otto Gehrkens, of Ham- 
burg, and we propose to place the results of his ex- 
perience before our readers. The first point which has 
received consideration is the unequal length to which 
the two edges of a belt have to stretch when half- 
crossed, and this difficulty, it is claimed, is overcome 
first by selecting such parts of the hide for these belts 
which naturally possess a tendency of forming a curve 
when stretched, that is, the parts taken from the sides 
of the animal. Next, Mr. Gehrkens makes up his belt 
of two thicknesses, which are, however, not sewn 
together to cover each other, but in such a fashion, 
that they overlap each other sideways by about an 
inch. 

The greatest strain in this belt is at point a, Fig. 1, 
and not at the edge; the belt will therefore be able to 
stretch in the single part without tearing, and in run- 
ning off the pulley the thin edge will facilitate the 
formation of the funnel twist, and consequently allow 
the belt to maintain a wider bearing surface on the 
pulley. With ordinary double belts great difficulty 
stands in the way of the funnel twist, and for this 
reason doubie belts are rarely used for half-cross driv- 
ing with good results, All these difficulties are con- 
sddecaby increased on small pulleys, and when the 
latter are placed at short distances from each other. 


Pig. 1. 
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Next attention is drawn to the position of the two 

ulleys over which the strap is torun, and here Mr. 
a ad advocates a position which, though not 
original with him, has not been generally adopted ; 
the arrangement he recommends is that shown in 
Fig. 2, the usual plan being to place the pulleys as 
shown in Fig. 3. In addition to this the pulleys 
should not, when used for half-cross belts, receive 
any camber in the middle but be quite flat on the 
face. 

Some remarks on the power which may be trans- 
mitted by half-cross belting are made by Mr. Gehrkens, 
who states that the maximum strain on a belt per inch 
in width should be 55 lb. with a high belt speed, such 
as 2000 ft. per minute, for pulleys not under 20 in. 
in diameter and placed at least four diameters apart, or 
twenty times the width of belt. 

He states that on pulleys 20 in. in diameter placed 
6 ft. 6in, distant centre tc centre, a 4in. belt is capable 
of transmitting 14 horse-power when the pulleys are 
driven at 400 revolutions ; but at 120 revolutions the 
horse-power transmitted would not exceed 3 horse- 
power instead of 4, or in other words at slower belt 
speeds the strain should be reduced from 55 lb. per 
inch in width to about 401b., and this latter figure 
approaches more nearly the usual practice for belts. 

For wide belts used for half-cross driving, Mr. 
Gehrkens extends his system of making up the belt of 
strips, as shown in Fig. 4. It does not, however, seem 
feasible that this belt should have a good adhesion to 
the pulley, the strips being only 34 in. wide each ; they 
form a 12-in. belt, and this could only bear properly 
at or near the edge of each strip as long as the belt 
is new. 








THE PHYSICAL SOCIETY. 

AT the meeting of the Physical Society held on Jan- 
uary 28, Professor W. G. Adama, F.R.S., vice-president, 
in the chair, the chairman in opening the proceedings 
referred to the t loss which the Society had sustained 
by the death of Dr. Balfour Stewart, their late President, 
and said that his loss would be deeply felt by the whole 
scientific world. The following papers were read : 

** On the Effect of Magnetisation on the Thermo- Electrical 





Properties of Bismuth,” by Mr. Herbert Tomlinson. It 
has been shown by Sir William Thomson and others, 
that the electrical resistance of an iron wire is increased 
when magnetised longitudinally, and similar phenomena 
were shown to occur in steel, nickel, cobalt, and bismuth, 
in a paper communicated to the Royal Society in 1882 by 
the author. 

_ On comparing the results it is found that for the same 
intensity of magnetisation, the increase of resistance ‘of 
bismuth is about two thousand times that exhibited by 
iron. The author believes the increase of resistance of 
bismuth to be partly apparent only, and thinks that some 
influence similar to an opposing electromotive force is 
operative, but as to its exact nature he can say nothing. 
Hall’s phenomenon su ts itself as a possible explana- 
tion, but experiment shows that this is not the true cause. 
The change of dimensions due to magnetisation is found 
to be too small to produce the effect, and so far no satis- 
factory explanation has been found. On heating a rod of 
bismuth when under the influence of magnetising force, 
an electromotive force is set up from unmagnetised to mag- 
netised portions across the hot junction, having a value of 
about .0022 microvolt per 1 deg. C. difference of tempera- 
ture, when the magnetising force was 226 C.G.S. units. 
Ettinghausen has found that a difference of temperature 
is produced between the two sides of a plate of bismuth 
placed in a magnetic field, when an electric current is 
passed through it, and it has also been shown that if a 
thermal current be substituted for the electric current 
a difference of potential is produced. 

“© On the Influence of Magnetism and Temperature on the 
Electrical Resistance of Bismuth and its Alloys with Lead 
and Tin,” by M. Ed. von Aubel. An abstract was read 
by Mr. Baily. Some specimens of bismuth show an 
increase of resistance with temperature whilst others 
show a decided decrease. M. Righi is of opinion that the 
decrease is due to the presence of tin, but the author’s 
experiments on alloys show that this is not thecase. Mag- 
netism always produces an increase of resistance, but its 
influence diminishes as the temperature rises. It is con- 
cluded that the cause of the anomaly is still to seek. 

** On a Water- ing Influence Machine,” by Professor 
S. P, Thompson, D.Sc. In this apparatus only one jet 
of water is required, and satisfactory results are obtained 
without special insulation. It consists of three cylindrical 
metal vessels hung vertically over each other, by silk 
strings, the en and lowest being connected by a stiff 
metal wire. e highest is a small cylinder open at both 
ends ; the lowest is an open pot which receives the water. 
The intermediate vessel is open at the bottom and is pro- 
vided at the top with a funnel fixed so that its central aper- 
ture is about the middle of the cylinder. The water jet, 
which must have a fine orifice, is inserted about half way 
into the uppermost vessel. 

“On the Price of the Factor of Safety in Lightning 
Rods,” by Professor S. P, Thompson. It is here shown 
upon certain assumptions that the safety against fusion 


varies as, total cost x 5 f 7 ; where f=temperature of 
fusion of material above atmosphere, s=specific thermal 
capacity, p==specific electric resistance, d=density, k=cost 
in pence per pound, and /=length of the conductor. If 
the total cost and length are supposed to be given, the 


factor of safety = ron Of the common metals, iron 
has the greatest factor of safety, being more than four 
times that of copper. Such being the case, the author 
thinks it desirable that the report of the Lightning Rod 
Conference be reconsidered. 

** On the Optical Demonstration of Electrical Stress,” by 
Professor A. W. Riicker, F.R.S., and Mr. C. V. Boys. 
A number of lecture experiments were shown illustrating 
that electrical stress exists in the dielectric separating 
two charged bodies. The bodies are placed in carbon 
bisulphide, between two crossed nicols, and on electrifyin 
them by means of a Holtz machine, light passed throug 
the analyser. Two concentric cylinders gave a black cross 
on the screen similar to those seen on interposing a plate 
of some uniaxal crystal, and a model illustrating a charged 
Leyden jar was shown. 


NOTES FROM THE SOUTH-WEST. 

The Port of Swansea.—The net tonnage of the shipping 
entering Swansea in 1886 was 1,178,314 tons; in 1876, the 
corresponding total was 760,774 tons. The number of 
steamers entering the port in 1886 was 2282, in 1876 the 
corresponding number was 1089. The net tonnage of 
steamers entering the port in 1886 was 872,793 tons; in 
1876, the corresponding total was 293,450 tons. In 1886, 
320 steamers, having a carrying capacity of 2000 tons each, 
entered the port ; no similar steamers entered in 1876. The 
export of coal from Swangea in 1886, was 1,240,344 tons; 
in 1876, the corresponding total was 770,000 tons. The 
revenue of the Swansea Harbour Trustees in 1886, was 
101,101/. ; in 1876, the corresponding total was 59,543/. 
In 1886, the bonded debt of the Trust was 1,308,642U. ; 
in 1876, the corresponding bonded debt was 624,242I, 


New Works on the London and South- Western Railway.— 
The works on the London and South-Western Railway 
Company’s new lines between Wimbledon and Fulham, 
and between Fareham and Netley, are proceeding steadily 
and the lines will be completed within the authori 
time. On the Bournemouth direct line what is known as 
the Sway embankment, is consolidating, and the line will 
be opened for traffic in the course of a few weeks. The 
widening of theline between Waterloo and Nine Elms is 
making satisfactory progress, as is also the widening 
from Hampton Court Junction, near Surbiton, to Wey- 
bridge, and thence to Byfleet. Certain alterations and 
improvements which are being carried out upon the 
Bodmin and Wadebridge line are now well advanced, 
and will be completed this year. 








The “‘Nile.”—This fine addition to the Navy is rapidly 
approaching completion at Pembroke Dockyard, and it is 
expected that her launch will take place within the next 
three months. When launched the Nile will be the heaviest 
vessel afloat. She is heavily armour-plated, and some idea 
may be gathered from the fact that each individual plate, 
which is made in Sheffield of steel and iron welded, 
weighs between 20 and 25 tons, while her rudder weighs 
over 30tons. Every armour plate will cost about 2000/7. She 
will be fitted with turrets, and will cost before comple- 
tion about 1,000,000/. After her launch she will be taken 
round to Devonport. By the side of her at Pembroke are 
three sister thie eth the che, Peacock, and Plover, 
which will be ready for launching a month or six weeks 
later. These gunboats are built for speed, and will be 
fitted with engines of from 700 to 800 horse-power. The 
lines of three more boats of a similar design have been 
laid down at Pembroke. 


The Bute Docks Bill.—On Thursday this Bill came before 
Mr. Robinson, one of the examiners of the House of 
Commons, for proof of compliance with Standing Orders. 
The Bill is one for amalgamating the undertakings of the 
Taff Vale Railway Company and the Bute Docks Com- 

any. The examiner, having heard the formal evidence, 
eclared the Standing Orders of Parliament duly com- 
plied with. 

Cardiff and Monmouthshire Valley Railway.—At the 
monthly meeting of the directors of the Taff Vale Rail- 
way Company on Thursday, Mr. J. Inskip in the chair, 
Mr. Harman, the traffic manager, reported to the Board 
the a which had taken place between himself 
and Mr. H. Lambert, of the Great Western Railway 
Company $with reference to arrangements for carrying 
traffic on the Great Western Railway from the Mon- 
mouthshire valleys to the Cardiff docks. These arrange- 
ments were discussed at some length, and were generally 
regarded as satisfactory. Some few minor details were 
thought to require modification, but no doubt was enter- 
tained that these modifications would be accepted by the 
Great Western Company. In a few days it will pro- 
bably be officially announced that the Cardiff and Mon- 
mouthshire Railway Bill has been withdrawn. 


Milford Docks Bill,—On Thursday this Bill came before 
Mr. binson, one of the examiners of the House of 
Commons, for proof of compliance with Standing Orders. 
The Bill is one for saggy the time limiting the com- 
pletion of Milford Docks, and for conferring further powers 
upon the Milford Docks Company. ormal evidence 
having been given, the examiner declared the Standing 
Orders duly complied with. 


Gunboats for Coast Defence.—The Lords of the Ad- 
miralty have decided to pay more attention to coast 
defence by means of gunboats during the coming financial 
year. This accounts for the large number of gunboats 
ordered to be laid down at the various yards. Several 
gunboats now lying idle are to be repaired. 


Water Supply of Hazle.—Mr. S. J. Smith held a 
Local Government Board inquiry at Hazle on Thursday, 
in regard to an application from the Hazle Local Board 
for power to borrow 1000/. for works of water supply. It 
was stated that a proposed new reservoir is to hold about 
750,000 gallons, and that it is to be built adjacent to an 
existing reservoir at Mellanear, which is capable of hold- 
ing 700,000 gallons. Mr. Smith strongly recommended 
that both the reservoirs should be covered as a protection 
against stagnation and evaporation. This course was 
agreed to, and a futher sum of 500/. will be borrowed for 
the purpose. Mr. Smith, having viewed the proposed 
site, promised to report to the Local Government Board 
in due course. 


Cardif.—Shipments of steam coal have been unusally 
active ; last week’s exports amounted to nearly 170,000 
tons. Prices have been firm at 9s. to 9s. 3d. per ton for 
the best qualities, 8s. 3d. to 8s. 6d. for good dry coal, and 
8s. per ton for inferior descriptions. The house coal 
market has been active, and the collieries have been well 
employed. Patent fuel has ruled firm at former rates. 
The manufactured iron and steel trades have been less 
active. The local works are, however, well off for orders. 
Heavy section steel rails have made 4/, 2s. 6d. to 41. 5s. 

r ton, and light sections 4/. 15s. to 5/. 5s. per ton. 

he iron ore trade has continued steady at late rates. 


Welsh Railway Dividends.—The directors of the Taff 
Vale Railway Company have declared a dividend on the 
ordinary stock at the rate of 10 per cent. per annum, with 
a bonus at the rate of 3 per cent. per annum. The balance 
available for dividend for the second half of 1887, after 
meres bony interest on debentures and fixed charges, 
was 150,063/., as compared with 129,997/. for the second 


half of 1886. The directors of the Rhymney wenger 
Company have declared a dividend on the ordinary st 
at the rate of 8 per cent. per annum. 





Russian Import Dutres.—Advices from St. Petersbu 
state that the import duties imposed on rolled iron wi 
probably be still further increased. 


Tue Unitep States Navy.—During the past year two 
steel cruisers, the Atlanta and Boston, have been put in 
«mmission, while a third, the Chicago, is seo aa 
completed. Five additional cruisers, the Baltimore, 
Charleston, and Newark, and two others not yet named, 
are under construction, as are also four gun-boats. Work 
has been pushed forward upon five double-turret monitors, 
the Terror’s engines being finished and tested, and the 
Miantonomoh’s turrets vanced. One of two 
6000 tons armoured battle ships has been begun at 
Norfolk, and preparations are made for building the other 
at Brooklyn, 
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16,836. W. L. Mitchell, Jun., Kirkcaldy, Fife, N.B. 
Improved Appliances for the Steering of Fishing 
Boats and other Vessels. (8d. 2 Figs.) December 22. 
1886.—This invention relates to steering fishing boats and other 
vessels by means of a combination of bevel gearing and a hori- 
zontal pitch chain wheel mounted in a box pillar or other framing. 





The chain is guided to the wheel by means of a grooved guide A 
and pulleys B, B, From the chain wheel the chain would pass 
round guide pulleys to the helm so as to actuate the rudder when 
the vertical shaft on which the chain wheel is fixed is rotated in 
either direction by the horizontal shaft and hand steering wheel 
on deck. (Accepted November 19, 1887), 

ouse, J. T. Ship- 


16,902. T. Osborne, C, H. Woodh 
man, Doncaster, Yorks, improvements in the Method 
of Applying Armour Plates to Ships, Forts, and 
other Structures Requiring Defensive Covering. 
(8d. 5 Figs.) December 24, 1886.—The broad principle of this 
invention consists in suspending the armour plates in ———— 
tion by their top edges in such a manner that when struck b: 
shot, the plates will swing back upon their hinge-like attachments, 
so that the angle of the plate will be altered, and its tendency will 
be to deflect the shot downwards. The armour plates A are 
pivotted so as to hang freely at their top edges to suitable sup- 
ports B fixed to the side of the ship, and each plate is caused to 
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project or incline outwards from the ship by means of springs D 
fixed either to the side of the ship as in Fig. 1, or to the plate 
itself, as in Fig. 3, or to the plate next below, asin Fig. 2. The 
lower edges of the plates are prevented from swinging outwards 
by means of chains C, The springs D are not intended to act as 
buffers to the action of shot, but to return the plates to their 
normal inclination after the shot has forced the plates inwards. 
Figs. 4 and 5 show arrangements by which the armour plates may 
be readily removed. Inventor considers his invention to be par- 
ticularly applicable for the speedy conversion of ships of the mer- 
cantile marine into armoured vessels in case of a sudden outbreak 
of war. (Sealed December 30, 1887). 


17,155. T. Dobie, Tighnabruaich, Argvleshire, N.B. 
¢ G. Dobbie, Bombay, India.) A New or Improved 
ode and Meansof and Ins ae 
g the Immersion or ent an 
Draught of Steam and Ships or Vessels. 
{8d. 6 Figs.) December 81, 1886.—The improved apparatus 
comprises an air and water pressure vessel in the lower part of the 
ship connected below by tubes to the outer water and above b 
air tubes to a mercurial or other reducing indicator. Sealed 
January 6, 1888). 


374. KR. P, Doxford, Sunderland, Durham, Im- 
ements in the Manufacture or . more 
cularly of the Blades, of Screw Pro ers, and 
Apparatus therefor. |lld. 6 Figs.] January 10, 1887.— 
This invention was fully described and illustrated in our last issue 
on pages 82 and 83. (Accepted November 16, 1887). 


401A. R. M. Fryer, Rrockiyn. New York, U.S.A. 
Improvements in Au Apparatus for 
Vessels, and in the Means for er the same. 
(8d. 3 Fig .} January 11, 1887.—This invention relates to 
auxiliary steering apparatus in which a transverse screw is ar- 
ranged in a transverse passage through the bow of the vessel. The 
improvements consist in the manner of mounting the shaft of the 
screw in the transverse passage ; in the manner of connecting the 
engine which drives the screw ; and in the means for opening and 
closing the ends of the transverse passage. In the bow of the 
vessel is a transverse’ e G opening through both sides, in 
which are located screws E by means of which the bow may be 
thrown round in either direction, and which may be used as an 
auxiliary stecring apparatus, or, in the event of the rudder being 


disabled or carried away, may take its place altogether. The 
screws E aredriven by a separate steam engine F of the kind de- 
scribed in the United States Patent No. 124,8C5 of 1872, granted 
to the presentinventor. An arm / of engine F works through an 
opening in the top of the G, and connected by a crank 
to the shaft of the screws E. Yater is prevented from entering 
e vessel through this opening by means of a vertical tube g ex- 
tending up above the water-line. When the screws E are notin 
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operation the ends of the passage G are closed by means of sliding 
doors g', which are moved by the piston rod 4! of a hydraulic 
cylinder H operated from a reservoir situated above the water- 
line. These doors are provided with discs g3 which fit the open- 
ings in the hull of the vessel, and are adapted to be moved out 
and maintained against external pressure by means of pressure 
water transmitted from the reservoirs through the hollow piston- 
rod h!. (Sealed December 27, 1887). 


1482. H,. J. Allison, London, (The Gas Engine and 
Power Company, New York, U.S.A.) Improvements in 
Apparatus for Condensing and Storing Inflammable 
Vapours and Liquids in Boats to be Pro 
thereby. (8d. 3 Figs.) January 31, 1887.—The inflammable 
liquid is stored in atank in the vessel below the water-line, and 
the exhaust vapour from the engine it returned to the tank in 
a condensed condition by being caused to through pipes 
arranged outside the vessel below the water-line. (Sealed Jan- 
, N.B. Im- 


wary 13, 1888). 

2761. W. owan, Ardrossan, Ayr, 
provements in the Propulsion of Ships or Vessels 
and in Machinery therefor. (8d. 9 Figs.) February 22, 
1887.—The improvements relate mainly to the mounting of the 
propelling blades of screw propellers at the outer extremities of a 
crosshead of their driving shaft, so as to feather at an angle for 
propulsion, or be feathered in line with the keel when not used for 
propulsion. The feathering of the propeller blades is effected by 
means of discs at the inner ends of their swivelling stems, and by 


a reciprocating rod and crosshead with slotted pin connections. 
(Accepted December 24, 1887). 


2977. J. Caudwell, Boulogne, France. Improved 
Steam Ferry Raft. ‘8d. 4 Figs.) February 25, 1887.—The 
improved raft is composed of three or more hulls connected 
together by adeck, and having a sea-way between each hull. 
Paddle-wheels are arranged in each sea-way. (Accepted November 


23, 1887). 
F. Chamberlin, Southampton, Hants. (H. 


10,527. 
Chamberlin, Auckland, New Zealand.) A Method of and 


roximately } 1 Fig.) 
uly 29, 1887.—A bell, gong, steam whistle, or fog-horn arranged 
in achamber at the bottom of the vessel, is set in action.so as to 
convey thesound tothe bottom of the sea or river. The reverbe- 
rations ascend bey a wide mouth tube, and are quicker and 
more distinct as the depth of the water decreases. (Sealed January 


17, 1888). 
11,541. E. Griffon, Bordeaux, France. Spares. 
ments in Apparatus for the Propulsion of ps or 


us 

Vessels. (ls. 7d. 18 Figs.) August 24, 1887.—This invention 
relates to the employment of one or more propelling devices on 
each side of the head, and on each side of the stern of the vessel 
each of which devices comprises paddles fixed upon a horizon’ 
shaft, and having imparted to it a horizontal and rectilinear 
reciprocating motion, together with a rocking motion, by which 
they alternately rise above and sink into the water at the end of 
each stroke, so that they are in the water during the Pes me] 
motion, and emerge during the return motion, the paddles at the 
head of the vessel and those at the stern working alternately. 
Drums or cases with reticulated walls are employed to protect each 
propelling device from the impact of the waves while the device 
= its return stroke without effect. (Sealed December 30, 
1887 


11,941. W. P. Thompson, London. <<. C. Baker, Des 
Moines, Iowa, U.S.A.) Improvements in for 
Propelling and a the Depth of Submarine, 
Surface, or Aerial Vessels. [8d. 3 Figs.) September 3, 
1887.—According to this invention the line of propelling power is 
arranged in a plane perpendicular to the horizontal plane of the 
vessel, and the vertical position of the boat is caused to change 
with the vertical angle of the line of propelling power. (Sealed 
December 23, 1887). 


13,004. J. ¥. Short, Sunderland, Durham, Im- 
provements in the Construction of Torpedo and 
other Vessels. (6d. 4 Figs.) September 27, 1887.—Torpedo 
and other vessels are constructed with any desired number of 
interior longitudinal bulkheads, each forming with the transverse 
bulkheads a double skin water-tight compartment. (Sealed 
January 3, 1888). 


RAILWAY PERMANENT WAY. 

20. G. F. Williamson, W: Doveua®, North- 
ampton. Improvements in or s Rail- 
way Rails in their Chairs or tings. (6d. 8.) 
January 1, 1887.—The improved key consists of a steel socket of 
oblong shape with round ends, ard of suitable depth, having a 
small raised box at each end to form a seating for a bolt head and 





nut which serves to expand the key by drawing the ends together 
when in position in the chair. (Sealed January 24, 1888). 





129 
290. W. Little, Glasgow. Improvements in Me- 
tallic and their Chair ections or Fas- 
tenings with their General ement for the 
it Way of Rail s. (8d. 11 Figs.) January 8, 


1887.—The improved sleeper ¢ is of square shape in plan of 24 in, 
side, having a trough-shaped section formed by a top table and 
two sloping sides. This sleeper can be used either longitudinally 
or transversely, so as to form a single support for one rail only. 
The improved metallic chair-connection consists of a flat — d 
rive to the sleeper and bent into a suitable shape for holding 
both the rail and key. In the general arrangement for laying the 
































were NS 


permanent way with the improved sleepers, shown in Figs. 5 and 
6, b are the of the improved sleepers used transversely and 
connected by gauge ties @ of angle iron rivetted to the sleepers. 
The sleepers marked c are used longitudinally. The ties a are 
slightly bent towards the ends at their connection with the 
sleepers, so as to allow the usual inclination of the rails towards 
the centre line of the track as shown in Figs. 8and9. Figs. 1, 2, 
7, and 8 show the application of this invention to double-headed 
3, 1888). Figs. 3, 4, and 9 relate to flange rails. (Sealed January 


585. H. J. Harman, London, Fastening Rail 
Rails in Chairs, Ja or like Contrivances. (80. 
8 Figs.) January 14, 1887.—The improvements consist in placing 
in the opening usually provided for the wood key, a suitably- 
sha) p ece of cast-iron B partially filling up the opening in that 

adjoining the ae of the chair, the remaining portion adjacent 
the rail being filled by a curved steel key C which is driven in 
after the piece 


has been placed in position. Whilst being driven 






































in, the key C springs out of shape, becoming flatter so as to 

the narrowed opening between the rail and the edge of the piece 
B. After —— this point the key C returns to its previous form 
and presses tightly against the rail, and through the piece B 
against the jaw of the chair. Figs. 4 and 5 show the application 
of the improved key with flange rails. The filling-in piece is 
dispensed with, and a jaw D attached to the sleeper is formed to 
fit the central curved and inclined portion of the key E. (Accepted 
November 19, 1887). 


1311. W. E. Heath, London. provements in 
Rails for Railroads, Tramwa and Permanent 
Ways, and for batotiy agg Meas se of Fish-Plates. 
(8d. 13 Figs.) January 27, 1887.—According to this invention 
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the lengths of rail are built up of two half-sections a, a! bolted 
er so as to break joint and thereby dispense with the use of 
“plates. In some cases recesses are rolled in the conti 
faces of the sections for the ption of longitudinal projections, 
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rods, bars, or plates d, whereby a continuous bond is provided 
throughout the line ‘of rails. ig. 2 illustrates rails formed of 
two sections, but in which one section is rolled with the undivided 
rail head. A packing of yielding material may be inte: 
between the contiguous surfaces of the sections to prevent jarring 
and to deaden sound. (Accepted November 30, 18), 


1194, J. E.H. Gordon, London. (J. P. Bali, N. M. 
Bennett, and Mary E. Bates, Philadelphia, ‘Penn., U.S.A.) 
Suenqvementy in Locking the Screw Nuts of the 
Fish Joints of Railway (8d. 4 Figs.) January 25, 
1887.—This invention relates to an improved washer for locking 
the screw nuts of fish jo of railway rails, composed of an 
arched bar of spring steel bent at its ends, so as to form eyes 
through which the screw bolts pass. (Accepted November 26, 1887). 


1388. W. G. Olpherts, London. a ae FO in 
the Permanent Way of Railways. (8d. 9 Figs.) Janu- 
ary 28, 1887.—This invention has for its object the utilisation of 
old or waste railway rails as sleepers to be used in combination 
with an improved chair. The improved chair comprises a 
cast-iron base-plate 6B upon which is cast one jaw of the 
chair, the other jaw C being made so as to slide freely up 
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to the rail D between two ribs formed on the base-plate. This 
loose jaw C is secured by means of a cottar driven through slots 
formed in the ribs of the base-plate B. A hollow is formed in the 
under surface of the base-plate to enable the latter to rest upon 
the old rails A, a, k, variously arranged so as to form transverse 
or longitudinal sleepers. The chair B is secured to the rail sleeper 
by means of bolts passing through the webs of the rails. (Accepted 
Heconber 80, 1887). 


1546. J. Worthington, Blackpool, Lancaster, Im- 
provements in Rests or Chairs for Railway Points 
and Working Points on all Railways Worked froma 
Signal Box or otherwise. [6d. 2 Figs.) February 1, 1887. 
—The movable point is mounted on a plate resting upon revolving 
rollers arranged in a box containing grease. (Accepted November 
30, 1887). 


1797. H. Forman, Chellaston, Derby. An Im- 
proves Railway Key or Wedge Applicable to other 
rposes. [6d. 1 Fig.) February 4, 1887.—According to this 
invention a key or wedge for securing rails in their chairs or for 
holding an object between opposing surfaces, has plugs or strips 
of wood inserted into its body at right angles to the grain of its 
wood, for the purpose of assuring a tight grip independently of 
the contraction or expansion of the key. (Accepted December 7, 
887). 
750. A.J. Boult, London, (D. C. Heller, Reading, and 
R. W. Flower and S. Lloyd-Wiegand, Philadelphia, Penn., 
U.S.A.) Improvements in Cross-Ties or “Sleepers” 
for Permanent Ways. (6d. 8 Figs.) September 20, 1887. 
—The improved railway cross-tie consists of a rectangular tube of 
metal filled centrally in its length with concrete in combination 
with removable blocks of wood presenting surfaces through aper- 
tures in the tube for supporting and securing the rails thereto, 
(Sealed December 27, 1887). 


RAILWAY ROLLING STOCK. 


15,687. 8. Fox, Leeds, Yorks. Improvements in 
the Manufacture of Frame Plates for Ro tock. 
(8d. 6 Figs.) December 1, 1886.—This invention relates to the 
manufacture of frame plates with flanges, and with square corners 
and fillets or projections, and consists in cutting a suitable plate 
to approximately the form but somewhat larger than the required 
frame plate, heating the same, producing by pressure the required 
flanges on one side and bulg ts or emt ts on the 
opposite side, reheating the plate, and by pressure forming out of 
the meta! of said bulgings or embossments the desired square 
corners and fillets or projections. Inventor also claims the im- 
proved frame plate made as above as a new article of manufac- 
ture, (Sealed January 20, 1888). 


378. F. H. Cheese ht, London. Improvements 
in Centre Buffing and Coupling Ap’ atus for Rail- 
way Carriages and other Vehicles. (8d. 4 Figs.) 
danuary 10, 1887.—Th‘s invention relates to an arrangement of 
centre buffers bined with coupling gear, the hooks of which 
can be removed from the buffer heads without withdrawing or 
displacing other parts. Each hollow buffer, plunger, or head 1 is 
formed with a slot or opening 2 in its upper and front portions, 








The hook proper of the coupling hook 11 is curved or inclined at 
its outer end to adapt it to rise over amt enter the eye 7 of the 
drawbar 5 of an adjacent vehicle. The rear portion 14 of the 
coupling hook is made in the shape of an eye or link open at the 
bottom so as to allow of engagement with the eye of the drawbar. 
a springs 4, 8, serve to lessen shock. (Sealed January 17, 
1888). 


1328, H. H. Lake, London. (A.C. M. Auquin, Rainey, 
France.) Improvements Relating to Railway Wagons 
and to Means for ta the Loading and Un- 
loading ofthe same, (8d. 8 January 27, 1887.— 
According to these improvements the ly or superstructure of 
the railway wagon is constructed so as to be capable of being 
moved transversely of the truck or frame in two directions, so as 
bring the said y tothe tion in which it can incline under 
the action of its own weight, and of the materials to be discharged 
which it contains. (Accepted November 30, 1887). 

15,438. J. ¥. Johnson, London. (4. Berry, Warden, 
Quebec, Canada.) Improvements in Means for Auto- 
matically Extinguishing Lamps, Especially Adapted 





for Use in Railway Vehicles or the like. (8d. 3 Figs.) 
November 11, 1887.—The flame of lamps in vehicles is extinguished 
by an air blast conducted to the lamps from a compressed air 
supply, such as the air brake cylinder of the vehicle. (Accepted 
December 14, 1887. 


RAILWAY SIGNALLING. 


27. 8. Strange, J. Norton, and T. Henry, Liverpool. 
Improvements in or pag tah rene | to Apparatus for 
Cleaning or Scraping Tramway Lines, (8d. 3 Figs.) 
January 1, 1887.—The scraper is attached to the car by means of 
one or more tubular brackets A stayed by rods F. Free to move 
vertically in each tubular bracket is a rod D carrying the tube M, 
in which is free to slide horizontally the T-headed piece H, to 
which is pivotted the tongue I, which enters the groove of the 
rail. This tongue is provided with wings D for cleaning the top 














of the rail. The object of the sliding movement of the piece H is 
to allow of the tongue I remaining in the groove of the rail whilst 
the car is passing round curves. Sprin; keep the piece H ina 
normal position in the centre of the tube MM. The scraper I is 
enabled to yield on meeting a fixed obstruction by means of the 
springs J which maintain it otherwise in the position shown. The 
scraper is pressed down on to the rail by a spring E in the upper 

rt of the tubular bracket A, and may be removed from the rail 
by means of a lever P. (Sealed January 10, 1888). 


2232. S. Andrews and F, E, Andrews, Cardiff, 
Glamorgan. Improvements in Wheels for Tram- 
way and Railway Carriages, Wagons, and other 
Vehicles. (8d. 1 Fig.) February 12, 1887.—In the improved 
wheel the nave is formed to fit up = an annular disc or other 
abutment on the axle, and a a collar or its equivalent bears 
against the opposite side of the disc or abutment on the axle, and 
is firmly attached to the nave of the wheel by bolts, screws, or 
otherwise, but in such a manner as not to clamp tight on the axle 
collar. An oil box is formed in the nave. (Accepted December 14, 
1887). 

TRAMWAYS. 

802. W. Freebury, Harlesden, Middlesex. Im- 
provements in and Connected with Railway Signals. 
(8d. 5 Figs.) January 18, 1887.—A pivotted rail section is 
forced out of line by the flanges of the wheels of the engine of a 

ing train, and through the medium of ropes, pulleys, and 
evers, operates either the engine whistle or an audible signal 
situated by the side of the line. (Accepted November 30, 1887). 


13,778. W. Walker, Liv 1. Improvements in 
Automatic Electric Signalling for ways and 
Apparatus therefor. (8d. 8 Figs-] October 11, 1887.— 
Inventor claims chiefly an improved method of automatic electric 
signalling for railways in which the line wire, instead of being 
—_- to relays provided with local batteries, is coupled direct 
to the contact apparatus, one main circuit relay only being em- 
ployed to restore the earth connection after the passage of the 
train. (Accepted November 30, 1887). 


REMOVING SNOW. 


16,981. E. Burton, London. Improved Apparatus 
for Clearing Snow from Public oroughfares. (8d. 
7 Figs.) December 28, 1886.—The improved machine comprises 
a continuous row of scrapers set ey across the machine 
and attached adjustably to vertically sliding shanks in combina- 
tion with a rock shaft and springs engaging with and acting on 
the scrapers. The scrapers consist of lengths of cane clamped in 
a box-holder and faced with leather or india-rubber. (Accepted 
December 14, 1887). 


385. J.W. Martin, Clacton-on-Sea, Essex. An Im- 
proved Method of and fe te ay for Meneeaar Says f 
or Removing Snow from 8s and Footpaths. (8d. 
3 Figs.) January 10, 1887.—The improved method consists in 

lacing a portion of the snow in a suitable travelling melting and 
eating receptacle, and utilising the hot water thereby pro- 
ty for melting the remainder of thesnow. (Sealed January 17, 


819. F. Botting, London. Dispersing Snow Ma. 
chine. (6d. 2 Figs.) January 19, 1887.—The snow is shovelled 
by hand or etherwise into a jacketted trough in which is mounted 
a hollow horizontal revolving shaft provided with hollow arms, 
Steam is caused to circulate through the jacket of the trough, and 
through the hollow shaft and its arms. The snow is melted 
bm being carried round by the arms. (Sealed January 13, 


2166. A.Lockett,London. Snow Plough and Gravel 
Distributor Combined, [6d. 2 Figs.] February 11, 1887.— 
This plough is of box shape gradually diminishing to an angle 
in front in the line of traction, se that the snow is pushed to one 
side. The gravel-distributing apparatus consists of a hopper in 
which is a spindle worked by an endless chain driven by means of 
two small running wheels. (Accepted December 21, 1887). 


MISCELLANEOUS. 


13,585; - R. H. hes and R. A, Lee, London. Im- 
rovements in Buffers or Fenders for Ships, Quays, 
Docks, and Piers, (8d. 5 Figs.) October 23, 

1886.—This invention relates to a hydraulic buffer in which the 
outer end of the ram or plunger is provided with a cup and ball 
for receiving the force of impact. Springs serve to return the 


lunger to its original projecting position. In moving forward 
the Munger draws through a valve a quantity of water from the 
water of the dock sufficient to refill the space behind the plunger. 
(Sealed December 16, 1887). 


16,347. F. W. Walker, Leeds, Yorks. Improve- 
ments.in Apparatus for Loading Coal and other 
Minerals. [1s. ld. 5 Figs.] December 13, 1886.—This in- 
vention relates to an improved combination of ppparetae consist- 
ing of a tip by which the wagon can be emptied into skips standing 
on the edge of the quay wall, and of an hydraulic crane also on the 
edge of. the quay wall which can lift these skips when filled and 
swing them over the hatchway of the ship by slewing and derrick- 
ing (or altering the inclination of the jib), and then lower them 
into the hold. (Sealed January 13, 1888). 


16,699. H. G. Tipping, Kingstown, Ireland. Im- 
pagremente in dless Plateways for Wheeled 
ehicles, Instruments, and Machines. (8d. 4 Figs.) 
December 20, 1886.—The improved endless plateway consists of a 
series of plates a connected by hinges b so as to form an endless 
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articulated way or track. The plates a areconsiderably wider than 
the rim of the wheel c, and are provided with projecting flanges 
d which fit over the rim of the wheel, and keep the plateway in 
position on the wheel c. These flanges d are preferably flared out- 
wards, as shown in Fig. 4, so as to guide the wheel into the plate- 
way. (Sealed December 30, 1887). 


1101. C. D. Abel, London. (F, Asthéwer, Annen, Ger- 
pom.) An Improved Manufacture of Wheels for 
Railway Cars. (8d. 4 Figs.) January 24, 1887.—The im- 
proved wheels of cast steel or ingot iron are constructed with an 
uneven number of spokes of oval cross-section having a double 
curvature in a plane passing through the centre line of the axis, 
the outer ends being of curved bifurcated form where they join 
on to the rim. The cores for the spokes are formed of a loose 
material that} can be easily removed after the metal has solidified. 
After solidification, and the removal of the cores, the casting is 
placed in an ennsaling furnace or sand bath to be slowly annealed 
and cooled. (Sealed December 27, 1887). 


2735. J. K.Starley, Coventry, Warwick. Improve- 
ments in the Manufacture and Construction of 
Metallic Wheels for Carriages and like Vehicles. 
(8d. 12 Figs.] February 22, 1887,—According to this invention 
metallic wheels for vehicles are constructed with felloes or rims 
and tyres in sections united by jointing pieces brazed thereto. 
The hollow parts of the wheel are packed with granular or fibrous 
substances together with a gluti liquid material, for the 
ease lessening the noise when running. (Accepted December 
24, 1 





8542. T. Villard, Paris. Improvements in and Con- 
nected with Locks for Canals, Docks, and similar 
Structures, (8d. 4 Figs.] June 14, 1887.—Inventor claims 
chiefly; A gate adapted to be lifted entirely out of the water at each 
operation ; a gate adapted to turn on a horizontal axis situated 
at or near the top of the gate, and arranged in such a manner that 
the entire gate can be lifted out of the water ; a gate composed of 


two or more sections separated from each other by vertical or. 


horizontal joints, each section being adapted to be separately and 
entirely lifted out of the’ water by turning on a horizontal axis or 
otherwise ; and the combination of a gate, single or in sections, 
with a bridge carrying the gate or gate sections, and rendered 
movable sideways in such a manner that the lock entrance may 
be wholly cleared and the gate deposited on land for repairs or 
changes when required. The necessary operations are preferably 
= by means of hydraulic pressure, (Accepted November 19, 
1887). 


8569. F. Rinecker, Wurzburg, Ger , and R. 
Abt, Lucerne, Switzerland. Improved k and 
on Mechanism for Rack ways, (8d. 3 Figs.] 
June 14, 1887.—This invention relates to the system of propulsion 
on railways in which one or more toothed wheels or pinions 
carried ‘by the locomotive engine gear with one or more racks on 
the permanent way. The present improvements consist in under- 
cutting or hollowing out the flanks of the rack teeth at their roots, 
so that even in the case of the pinions gearing with them to an 
undue depth, the pinions cannot be caught or jammed. The 
pinions are protected from vertical vibrations by being carried in 
aio girders supported by the axle-boxes. (Accepted October 


UNITED STATES PATENTS AND PATENT PRAOTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
ps ppt igh 9 anys cases in the United States, may be 
paw ga at the offices of ENGINEERING, 36 and 36, Bedford. 





VicTorIAN RaiLways.—Tenders are being invited by 
the Victorian Railway Commissioners for the construction 
of a railway to connect Somerton with the Metropolitan 
eyetemn. The plans and necessary data in connection with 
the Kyneton and Redesdale line are in such an advan 
state that tenders will be shortly invited. The Victorian 
Railway Department has resolved to abolish the Woods 
brake in favour of the Westinghouse brake. An arrange- 
ment has been come to fy Bt the Woods brakes will 
be converted into an ptation of the Westinghouse 
brake by the use of compressed air as a motive power 
instead of water. 
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INDIAN FRONTIER RAILWAYS. 


As the news from India that the extension of 
railways on the north-western frontier is still being 
proceeded with, we think it would be of interest to 
our readers to give them a brief summary of what 
has been done and of what is now in hand in Belu- 
chistan and its frontier. 

The policy of making our frontier unassailable, or 
at any rate as strong as possible, is one which should 
meet with the approval of all Englishmen ; and it 
is a matter of regret that work of this description 
should have ever become the shuttlecock of party 
controversy, and that, in consequence, the work 
should have alternately been pushed on with feverish 
haste (with the concomitant waste of valuable lives 


On the north-west and north this plateau is bounded 

by mountains separating it from Afghanistan proper; 
| the north-west range is called the Kwaja Amrdn, 
| the mountains of which vary from 7000 ft. to 9000 ft. 
in height, while on the north thé mountains have no 
| particular name. On the west and south-west the 
| plateau is bounded by an intricate mass of hills and 
' deep ravines quite impracticable for any large body 

of men ; for besides the geographical difficulties, the 
water obtainable is rendered unfit for drinking, 
| being impregnated with magnesian and other salts. 
| From Bibi to the Pishin plateau two caravan 
|routes have existed from time immemorial. One, 
|the Bolan Valley or Pass, the entrance to which is 
about twenty miles south-west of Sibi ; the other, 
the Hurnai Pass, the entrance being eight miles 
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and public treasure), or entirely abandoned, accord- 
ing as each political party was in office. It is to be 
hoped that the policy now inaugurated of quietly 
but surely making ourselves secure against invasion, 
and our frontier easily and quickly accessible from 
all parts of Hindostan, will be persevered with 
independently of the fluctuation of Conservative or 
Liberal majorities in Parliament. 

The railway from the Indus near Sukkur towards 
Kandahar was originally called the Kandahar State 
Railway, until Mr. Gladstone’s Government aban- 
doned the above-named place, and it consists of 
several sections. The first, from Ruk Junction in 
Scinde to Sibi in Beluchistan, at the foot of the 
mountains, was laid in 1880, and is a level line 
across what is known as the ‘‘ Put.” 

Sibi is at a level of about 400 ft. above the sea, 
while the Pishin plateau(on which Quetta is situated) 
averages 5300 ft., the edge of the plateau on the 
Indianside varying in height from 5800 ft. to11,000ft. 
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north of Sibi. Both these passes are the beds of 
rivers nearly dry at all ordinary times, but more or 
less flooded during the winter rains and in the 
monsoon season. The summit of the Bolan Pass is 
at a level of 5800 ft., while that of the Hurnai is 
6600 ft. above sea level. 

The Hurnai Paes was selected in 1880, being 
apparently the easier of the two routes for a rail- 
way, although subsequent surveys in 1885 show that 
this was a mistake, as the Bolan is not only the 
shorter route, but crosses the summit at a lower level, 
and would have been cheaper to build. In 1883, 
when Lord Ripon, then Viceroy, found that it was 
absolutely nece to carry on the line towards 
the frontier, operations which had been abandoned 
in 1880 were resumed in the Hurnai Valley, but at 
first, to save the reputation of the Gladstonian 
Government for consistency, it was called the 
Hurnai Road Works. 

The construction of this second section was placed 








in the hands of Brigadier-General J. Browne, R.E., 
and a public account of the making of the line will be 
found in the Professional Papers of the Corps of 
Royal Engineers for 1885, being a reprint of a 
course of lectures delivered at Chatham by Oaptain 
G. K. Scott-Monerieff, R.E. Few of the officers, 
and certainly not their engineer-in-chief, had had 
apy previous experience in railway construction, so 
that it is almost unnecessary to state that the line 
cost at least 50 per cent. more than it should have 
done in competent hands. For this waste of public 
money General Browne and his staff are not so much 
to blame as the Public Works Minister, who specially 
selected the engineer-in-chief, and allowed him to 
choose his own staff. 

This second section includes a line from Sibi to 
Quetta vid Bostan Junction, twenty miles north 
of Quetta; and a line from Bostan Junction, 
westwards to Killa Abdulla, at the foot of the 
Kojak Pass over the Kwaja Amrdn range. The 
ruling gradient between Sibi and -Bostan Junc- 
tion is 1 in 45, and between the junction and 
Killa Abdulla 1 in 100. The rails were linked 
through in this section in March, 1887, but the line 
is still far from complete. 

In 1885, after the Penjdeh incident, when war 
seemed imminent, a temporary line on the 5 ft. 6in. 
gauge was laid up the Bolan Pass to within ten miles 
of the summit. This third section is laid on the bed 
of the river, and is liable to disruption by every 
flood. The remaining ten miles, owing to the tor- 
tuous nature of the pass, were laid on the metre 
gauge. Krom the top of the pass to Quetta the line 
was continued on the broader gauge, This section 
was completed to Quetta in August, 1886, and the 
permanent way materials for all the upper portion 
of the second section as well as for an extension to 
Kandahar was delivered by it, thus materially ex- 
pediting the completion of the second, or Hurnai 
section. 

The ten miles of metre gauge line on the Bolan 
are now being converted to the 5ft. Gin. gauge, 
with a ruling gradient of 1 in 25, laid with a central 
rack rail on the Abt system. 

During Lord Dufferin’s visit to the frontier in 
November last, sanction was given to what may be 
called the fourth section of this railway—viz., from 
Killa Abdulla on the east side to Chaman on the 
west side of the Kwaja Amrdn by the route of the 
Kojak Pass. The summit of this pass is at a level 
of 7200 ft. above the sea, but the railway will pass 
through at a lower level by a tunnel 24 miles in 
length. 

The many surveys made during the past three 
years conclusively prove that this route will be 
the shortest, quickest, and cheapest to construct. 
There will be a double line of rails, with a ruling 
oe of 1 in 40, and the total length under thirty 

es. 

The last section, from Chaman to Kandahar, is 
eighty miles in length, over easy undulating country, 
and can be quickly laid should occasion arise. Much 
has been said about the hostility of the tribes on 
the frontier, but so far it has been found that 
Ghilzais and Hazaras are flocking to the works, for 
they find it more profitable to get regular pay for 
work done than to pick up a precarious existence 
by raiding and robbery. Already, on that portion 
of the line which has been opened, a good traffic 
has sprung up, and the receipts from this frontier 
line show that at all events it will pay its working 
expenses, an event never anticipated when the line 
was originally projected. 








SUBMARINE MINING. 
By Lieut.-Colonel Buckxnitt, R.E. (Ret.) 
(Continued from page 84.) 
ELECTRICAL ARRANGEMENTS ON SHORE. 

Electro-Contact Mines.—Continuing with electro- 
contact mines, the sea arrangements for which have 
just been explained, the first and most important 
thing on shore is the firing battery. 

An engine room for driving electric light dynamos 
is certain to be close at hand, and it is a matter for 
serious consideration whether a small auxiliary 
engine and dynamo should not be employed for the 
purpose, rather than a voltaic battery. The science 
connected with this form of electric producer has 
advanced so rapidly of late, that there is no diffi- 
culty in obtaining an installation at no great cost 
for producing the small current required for sub- 
marine mining, whatever fuzes or methods be 
followed. For the arrangements hereinbefore re- 
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commended, as the group mines may perhaps be as 
far off as three sea miles, the external resistances 
may be 108 ohms for cable core, 2 ohms for two 
earths, 4 ohms for four fuzes, or a total of 114 ohms. 
The minimum firing current being 0.17 ampore, 
the current used should be 0.5 ampére. Conse- 
quently the dynamo should, at the speed driven, be 
able to pases a current of 0.5ampére through an 
external resistance of 114 ohms. 

Following the beaten track, however, the best 
voltaic battery to use for such a purpose is that 
known as the Leclanché, with an electromotive 
force per cell of 1.45 volts, and the cell usually 
employed and specially manufactured for the pur- 

ose, has an internal resistance of about 0.3 ohm. 

ut the fuze which it is now proposed to employ 
has a resistance of 1 ohm, and the current required 
being 0.5 ampére, such a fuze on short circuit 
would not require so large a cell. Thus, if the in- 
ternal resistance of the cell were 1 ohm imstead of 
0.3, it would possess ample power and would give a 
current through a 1 ohm fuze in short circuit of 
1,45 + (1+1) = 0.725 amptre. A Leclanché firing 
cell with 1 ohm resistance is, therefore, recom- 
mended, when the mines are fired by fuzes as sen- 
sitive as those now employed by the Royal Engi- 
neers for land service. 

With 114 ohms external resistance, if N be the 
number of cells required in battery, 

0.5 = 1.45.N + (N +114) .. N = 50 cells. 
But the mines are not usually so far off, and 
perhaps one mile may be taken as an average dis- 
tance in most harbours. 

The external resistance then = 42 ohms and the 
equation becomes 

0.5 = 1.45 N +(N + 42) ..N =19 cells, 


For distances over 1000 yards, if D be the dis- 
tance in yards, then N = D + 100 will give a 
sufficiently powerful battery, when the cable core 
and the fuzes recommended in these papers are 
used. ‘‘ The Silvertown firing battery,” Leclanché, 
‘‘ig put up in stout boxes containing ten cells 
coupled permanently in series with two terminals 
outside. Each cell is sealed, and contains all the 
paris needful for action except water, which is 
to be introduced through two holes in the top 
prepared for the purpose. The cells are made 
of ebonite. The zinc plate... is a cylinder 

. surrounded with a packing of sal-ammoniac 
in powder, enough being inserted to more than 
saturate the charge of water... The negative 
element in its present agglomerate form consists of 
a central carbon hexagon grooved on each side to 
fit a cylinder of compressed peroxide of manganese 
and carbon, 6 in. long and .9 in. in diameter. The 
whole are wrapped with a strip of burlap held in 
place by a couple of rubber bands. Each cell is 
4 in. in diameter and 7} in. high, and should receive 
about eight fluid ounces of water when the battery 
is removed from store for use in service.” . . . 

‘* The great fault of the arrangement is the inser- 
tion of the powdered sal-ammoniac ; but the sealing 
is also a defect. The salt contains sufficient moisture 
to slowly encrust the zinc with a coating of oxy- 
chloride crystals, which, being insoluble in the 
added water, increases the internal resistance much 
above its normal value. To remove these incrus- 
tations it is best to cut through the pitch covering, 
take out and wash the zincs in a strong mixture of 
muriatic acid and water, re-amalgamate them, and 
replace them... The cells should never be resealed. 
Two bits of marline satuated in paraffin and packed” 
: on either side of the zinc ‘‘ sufficiently pre- 
vent evaporation, and are far more convenient than 
the pitch cover. The cells, when required for use, 
should be charged with a saturated solution of sal- 
ammoniac, with a little of the salt added to supply 
consumption, the zincs being first re-amalgamated.” 
. . . A firing battery of forty of these cells 
was set up and kept in active service for 
over six years’’ (Abbot). As before stated, the 
internal resistance of the cell above described is 
.3 ohm, and for the fuzes now recommended a re- 
sistance of 1 ohm is permissible. A cell of smaller 
dimensions, or one of simpler construction, may 
therefore be employed, and the cell recently patented 
by M. Leclanché will possibly be found to answer 
well. This arrangement is illustrated by Figs. 67 
and 68, and consists of an outer glass jar A contain- 
ing an exciting solution of chloride of ammonium, 
or an acid or alkali, in which is immersed a central 
cylinder Dof zinc. The —- electrode is formed 
by an outer hollow cylinder B of special depolaris- 
ing composition, The part of this cylinder which 





is above the solution is paraffined, and has a ring 
E of lead or other metal firmly secured to it. The 
cylinder B is also provided with holes I to allow 
free passage to the exciting liquid. The cylinder D 
is kept in place by a stopper F of wood or ebonite. 
A caoutchouc ring G prevents evaporation of the 
liquid. The cylinder B is composed of a mixture 
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of peroxide of manganese, graphite, pitch, and 
sulphur, moistened with water, and pressed into 
shape while cold and then baked. The operation 
of baking induces partial volatilisation and vulcanisa- 
tion of the composition, which is thereby rendered 
porous and a good conductor of electricity. 

Electro-contact mines not fitted with testing 
apparatus can, if they are all in good order, be 
connected direct to the firing battery. But there 
are several objections to such a proceeding: 1. It 
is peculiarly vulnerable to attack by countermines. 
2. A number of mines are very rarely ‘‘all in good 
order.” 3. Boats and steamers connected with the 
defence may accidentally come in contact with the 
mines. 4. The mines may signal by wave action. 
5. Some of the mines may drag their moorings, and 
the explosion of one mine may then cause others to 
signal and be expl ded. 

For these and other reasons the firing battery 
should not be connected direct to line, and it be- 
comes necessary to devise some simple arrange- 
ment of apparatus for employment in the firing 
station, so that the mines may be under control, 
and act when and how desired, and then and thus 
only. If, in addition, the apparatus so employed 
give a record of the number of mines fired in each 
group, so much the better. 

The plan usually pursued is to place a small elec- 
tric current continuously on ‘‘line,’”’ and when the 
circuit closer in or above the sea mine is actuated 
by a passing vessel, or by a countermine, this 
current is increased by a decrease of circuit re- 
sistance, so that anelectro-magnet on shore moves 
an armature and a dropping shutter, which auto- 
matically closes the firing circuit, rings a bell, &c. 

Such an apparatus is shown in Fig. 69, which 
was one of Mathicson’s first designs for a shutter 
apparatus, except that I now add a bell circuit and 
spring for same. The more intricate apparatus 
since elaborated cannot beat this simple first form. 

An armature a pivots on p between the two horns 
b b of an electro-magnet, small ivory studs prevent- 
ing actual contact between them. The lever of a 
weighted shutter (No. 4) engages the lower end of 
the armature, so that when the armature is attracted 
by the electro-magnet the shutter falls. This occurs 
when the resistance of line is decreased by a contact 
made at the circuit closer in one of the mines of the 
groups connected to L. The axis of the shutter is 
insulated and connected to L, and the metal cross- 
bar e is normally in contact with the spring d. As 
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soon as the shutter falls d is automatically discon- 
nected, and the firing battery E B is connected 
direct to L through the spring f if the firing plug P 
has been inserted. In general a small bell is struck 
mechanically by the falling shutter. But I prefer 
to employ a ring bell on a local circuit arranged as 
shown in Fig. 69. This arrangement does not 





affect the firing battery, although the firing battery 
spring is used for it. The wires W W lead to the 
springs g f of the other shutters. The ends of WW 
are insulated. The signalling battery S B and the 
releasing battery R Bcan be common to the seven 
apparatus in one set, and the firing battery E B can 
be common to a number of sets. A _ releasing 
battery is of course only required when a cir- 
cuit closer is used that has electric retardation. 
Mathieson’s shutter apparatus was designed about 
the year 1870, and has been employed in our service 
in a modified form ever since. An apparatus was 
patented by Captain McEvoy in 1884, by which 
similar actions were produced by a shutter falling 
between guides; but the pendulum action is pre- 
ferable, as it is less likely to be affected by the 
concussions due to the firing of heavy artillery. 

If the circuit-closing arrangement in the sea be 
made to retard either electrically or mechanically, 
the firing battery can be, and generally is, plugged 
after the shutter falls, and in this manner the self- 
destruction of sea mines by the concussions caused 
by countermines may be obviated, means being 
provided to acquaint the operator with the opera- 
tions that are proceeding in the water. 

The current required to actuate such an auto- 
matic system cannot be much less than 0.15 
amptre (American system, Abbot), and the fuzes 
employed should therefore not fire with less 


than ,/ 10 (0.15)? or 0.47 ampére. The firing cur- 
rent to insure simultaneous ignition of fuzes in 
mine and disconnector should, therefore, be 
1 ampére. This necessitates the employment of 
expensive cable cores, firing batteries, &c. More- 
over, a shutter apparatus may be ‘accidentally 
actuated by the concussions produced by the dis- 
charge of large guns in its vicinity, unless care be 
taken to guard against it. Again, the development 
of the attack of sea mines by countermining almost 
prohibits the use of a purely automatic method 
of firing, and if we are never to use the shutter ap- 
paratus in this manner there is nothing to recom- 
mend it in preference to simpler arrangements that 
depend upon the vigilance of an operator. In de- 
signing such an arrangement it is of the utmost im- 
portance to remember that the number of highly 
trained electricians available in time of war may 
be, and probably will be, limited. If, therefore, 
the arrangements can be worked by men of ordi- 
nary intelligence, by following some simple and 
clear instructions, a great advantage will be gained. 
Many arrangements, much simpler than those now 
in vogue, can no doubt be elaborated, and the 
following is given as an example. It has been de- 
signed by the writer as he penned these pages, and 
appears to be a simple solution to the problem. 
Advantage has been taken of the theory of the 
simultaneous ignitions of low-resistance fuzes al- 
ready explained. 

About two years ago a naval officer in the Vernon 
Torpedo School brought to my notice the advan- 
tageous use of what he termed a protecting fuze in 
the firing station. 
fuze and replace it-when expended. I now pro- 
pose to enlarge upon this idea, and to place a 
number of such fuzes systematically on the firing 
bar, one for each mine, and to plug each in rotation 
in every group of mines. 

The firing of each fuze will then not only -‘‘ pro- 
tect” the remainder of the mines in that group from 
premature and undesired explosion, but will also 
indicate that a mine has fired, and remain as a last- 
ing indication thereof, 

Let us assume that the mine fuzes have a firing 
current sensitivity of about 0.17 ampére, and that 
they are placed out of circuit until the circuit closer 
is actuated, as described in the recent paper on 
circuit closers. Also that the latter are provided 
with an electrical retardation releasable at will by a 
suitable current from the firing station, or with a 
mechanical retardation lasting for several seconds 
before the circuit is again opened at the circuit 
closer. As many as seven mines, and even more, 
can then be placed on each cable core (see plan of 
mine field on sketch, Fig. 70). 

Each core is led through a disconnecting fuze and 
a multiple connector in the group junction-box 
(Roman figures on plan) to the firing station, where 
the path is split, the road to the firing battery pass- 
ing through another disconnecting fuze to the firin 
bar, and thence through one of my patent (pull 
contact makers OC M to the negative pole of the 
tiring battery E B and ‘‘ earth,” O M being nor- 
mally open, and the other way being through 
another disconnecting fuze to the signal battery 





His idea was to use one such - 
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bar, and:thence through a galvanometer and one of 
my patent (pull) circuit breakers C B to the signal 
battery S B and ‘‘earth.” C M and C B are 
actuated simultaneously by a pull on the cord from 
the handle H. With electrical retardation a posi- 
tive releasing current is required and the employ- 
ment of a separate releasing battery can be avoided 
by sending a reversed current from the signalling 
battery toline. This can readily be done as indi- 
cated on sketch by the employment of two of my 
contact makers and two of my contact breakers 
actuated by one pull cord and handle K, the con- 
nections being made as shown in Fig. 70. The 
tests for resistance of each may be taken daily 
(and perhaps oftener), group by group, without 
interfering with the signalling and firing arrange- 
ment of the other mines if the wires and plug- | 
ging plates be arranged as indicated, the plug | 
S being moved to T at any group which is to be. 
tested. The apparatus recommended for this test, | 
and shown on the plan, consists of a battery, 
galvancmeter, key, and a set of coils with bridge | 
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which is capable of testing resistances from jy ohm | 
to 11,000 ohms, an ample range for all sea mine | 
purposes. The whole, including battery, is con- 
tained in a box 9in. by 6in. in plan. 

The firing battery may be common to a number 
of similar arrangements in one firing station. Each 
firing station should be provided with an electric 
bell under the control of an observer placed so as to 
command a good view of the mined waters and 
channels of approach. 

This observer may advantageously be connected 
with submerged telephones so that the explosion of 
countermines may be detected by him. If for this, 
or other cause, he considers that the electro-contact 
mines should not be fired, he rings the caution bell 
in the firing station. This observer should be an 
officer, and the best position for him to take up will 


inal 





probably be one of the stations for observation 
firing. He would then control the firing of both | 
the observation and electro-contact mines. If pos- | 
sible he should be in telegraphic communication | 
with the officer in command of the picket boats. | 
When the caution bell is ringing in the firing | 
station, the handle H must not be touched ; and if | 
G deflect at this time a quick pull on the handle K | 
should bring it back to normal. If not, this pull on 
K should be repeated. When the caution bell is not 
ringing the handle H must be pulled when G deflects. | 
This should fire a mine, also one of the indicating | 
and protecting fuzes, thus preventing any other 


mine in the group being fired, and if the groups be 
separated a little more than shown on diagram, no 
fear need be entertained that a mine in one group 
will cause one in another group to explode. 

As soon as a-fuze is fired, the handle H should 
be released, and if G still deflect a pull on 
K should free it. Another fuze should then be 
plugged to the firing bar, for that group. These 
operations are simplified when mechanical retarda- 
tion is used in the sea circuit closers, the releas- 
ing current being omitted, and the pull handle 
K, &c. The fuzes when fired should not be 
removed. They then form a record of the mines 
expended. Should a group get out of order a 
faulty mine can sometimes be disconnected by the 


firing battery, the fault then being beyond the | 


group junction-box disconnectors. A fuze should 
fire at the firing station, and the deflection on G go 
to normal when H is released. Another fuze can 
then be plugged to the firing bar, and the remain- 
ing mines of the group become effective. This 
drastic method should only be resorted to by com- 


TB. 


mand of an officer, who should order same only 
when it is more important to have, say, six mines 
effective at once than seven a few hours later. If 
repair be decided upon, the faulty group must be 
disconnected from the system by unplugging the 
fuze to firing bar and removing plugS of the group. 
The group junction-box must then be raised, the 
multiple connector opened, the plug T of group in- 
serted at firing station, and each core tested as 
before explained. The fault should then be rectified 
by laying a new mine or by other means, and the 
group efticiency recovered. 

The electromotive force of the voltaic batteries 
employed in this arrangement being low, it is not 
necessary to use ebonite for insulating p ses. 
The plugging brassescan therefore be secured to a 
kiln-dried hard wood backing protected from damp 
by hard varnish. Teak is probably the best wood 
to employ, certain experiments instituted by the 
United Telephone Company having given the 
following comparative results : 


Resistances along Fibre, 


Mahogany __.... e pe ahr 

SE. cc eal a ay sad so 214 
Rosewood te AS = = po 291 
Beech ... + ey. «a ix bs 397 
Oak vi Fi: id! ii o. BY 478 
Teak... Ui 734 


Resistances across fibre are from 50 to 100 per 
cent, greater, 





The firing station must, of course, be kept dry by 
|; means of artificial heat. 

| Instructions for operator of one table or board for 
| @ system of electro-contact mines : 

Caution Bell Ringing.—G deflects. Pull K re- 
peatedly until deflection vanishes. 

| Caution Bell not Ringing.—G deflects ; pull H 
repeatedly until a fuze fires. G should now cease 
to deflect. If not pull K, and this will occur. 

| Plug another fuze to firing bar. 

| With mechanical retardation the pull cord and 
handle K are omitted, and the instructions are still 

| sim ler, thus : 

Caution Bell Ringing.—Do nothing whether G 
deflects or not. 

| Caution Bell not Ringing.—G deflects ; pull H ; 
fuze fires ; G ceases to deflect ; plug another fuze 
| to firing bar. 

The patent pull cord circuit closers and breakers 
are described on page 522 of ENcINEERING, Novem- 
ber 19, 1886. 

The signalling battery employed should be 
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capable of working continuously in a somewhat 
leaky line. A single fluid gravity Daniell cell is 
probably the best suited for such conditions. To 
avoid any possibility of accidental explosions the 
resistance of each cell should be such that the 
current in short circuit through one of the fuzes 
employed does not exceed 0.054 ampére (see 
page 6 ante). Hence, the electromotive force of 
a cell being 1 volt, and the fuze resistance (cold) 
1.6 ohms, if x be the liquid resistance we have 
0.054=1+(1.6+2), from which <=17 ohms, The 
size and arrangement of each cell should therefore 
be such that it possesses this amount of liquid 
resistance. 

Looking back to the circuit closer recommended 
for electric retardation (page 57 ante), it will 
be seen that the signalling current is required 
to perform no work except signalling on the gal- 
vanometer when used in connection with electro- 
contact mines. Retardation is effected by the 
induced magnetism from the permanent magnet 
holding up the armature, But the releasing cur- 
rent has to perform work, viz., to neutralise the 
said magnetism in order to produce the fall of 
the armature. The coil in the circuit closer, the 
strength of the magnet, and the size of the ivory 
stops must, therefore, be so adjusted that a current 
of, say, 0.054 ampére from the signalling battery 
reversed will be produced. Assuming that this 
adjustment has been secured by the instrument 
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PORTABLE ELECTRIC LIGHT PLANT. 
CONSTRUCTED BY MESSRS, BREITFELD, DANEK, AND CO., AND MR. F. KRIZIK, PRAGUE. 


maker, the number of cells required can be calcu- 
lated. Let the line fuzes, earths, and circuit 
closer coil amount to a total external resistance of 
80 ohms, and six cells will be the number required 
in the signalling battery. 

The battery employed for the resistance tests can 
be a high resistance Leclanché. 

Large mines provided with detached circuit 
closers can be arranged in a precisely similar 
manner if they are not to be fired by observation 
as well, but such mines must be spaced in group, 
so that they will not damage one another, or their 
detached circuit closers (see page 495 ENGINEERING, 
November 11, 1887). 

If, therefore, the groups be spaced so that the 
explosion of mines will not signal those in another 
group, the system now recommended enables us to 
place such mines in group much nearer to each 
other than is possible by the methods of shutter 
apparatus usually employed. Large mines with 
detached circuit closers, arranged for purely contact 
firing, then become a formidable defence. Hitherto 
it has been necessary to space them so far apart 
that a great expenditure of cable became necessary 
in connection with their employment. For im- 
portant harbours the flanks of the narrow channels, 
free of circuit closers, may therefore be mined in 
future on the plan suggested. The experiments 
against H.M.S. Resistance, and the provision of 
numerous water-tight compartments in modern war 
vessels, favour the employment of large charges 
that rack and shake a ship from stem to stern 
rather than small charges, which are far more local 
in effect. 

The employment of large charges which can be 
fired either by a detached circuit closer or by 
observation has already been alluded to on page 57. 
Arrangements of the kind, giving the two methods 
of ignition, are old, and have fallen into disuse for 
some years. They produce complications in the 
firing arrangements, and, as a number of observa- 
tion mines must be used in the channels kept open 
for trafic, the trained observers available at any one 
port are likely to be fully employed in working them. 

(To be continued). 



















































































A FEw notes will be sufficient in connection with 
the illustrations published above, to give our readers 
a clear idea of the leading features of this portable 
electric light plant, which is designed to maintain 
six are lam As will be seen from our engrav- 
ings, the boiler is vertical, and placed about half- 
way between the leading and trailing wheels. It is 
a tubular boiler with a heating surface of 75 square 
feet ; the working pressure is 105 lb. per square inch. 
The steam engine is of the vertical inverted type ; it 
has two cylinders of equal diameter (4,5 in.) and 
stroke (4}4 in.), working at two cranks placed at 
right angles. It makes 300 revolutions per minute. 
At the front of the boiler stands the dynamo, which 
is easily accessible. At the right side of the engine is 
a hand-feed pump and an injector. At the front end 
of the carriage is a winding drum, which can be turned 
| by means of a worm and wormwheel, when the whole 
| apparatus has to be hauled up an inclined plane, to 
| raise it, e.g., on the platform of a lorry. 
| The carriage is entirely of iron; it is fitted with an 
| iron cover and two side screens ; these side screens can 








be closed when the apparatus is transported, or they 
may be spread out when the plant is working. The 
lamps used in connection with this lighting plant are 
Krizik’s differential arc lamps, better known as ‘‘ Pilsen 
lamps.”. The engine, boiler, and carriage have been 
built by Messrs. Breitfeld, Danek, and Co., the 
electric fittings have been constructed at the works of 
Mr. Krizik at Prague. 





Frencu Steam Tramways.—The Council-General of the 
Haute-Savoie is about to hold a special session in order to 
consider the establishment of a network of steam tram- 
ways in that department. The length of line proposed to 
be constructed is 1334 miles. 


Exxcrric Motive Power.—A company has been formed 
at Valencia (Spain) for the purchase of establishing plant 
which is to furnish electric power required for various 
manufacturing industries in and about the city. Thecom- 
pany’s plant is expected to be capable of producing 3000 
to 4000 horse-power, and tnaeniting it to distances 
yithie 35 miles, The plant is to be worked by water from 
the Turia. 
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THE NATIONAL DEFENCES. 
To THE Eprtor oF ENGINEERING. 

Sir,—Your leading article on ‘‘The National De- 
fences,” published last week, shoots far beyond the mark. 

The comparison with Italy is severe, and the writer 
forgets apparently that Italy commenced the work later 
by several years, and therefore benefits by the works and 
their armament being more up to date. Our home harbour 
defences were commenced as long ago as 1860, and the 
designs were so well arranged that when thicker armour 
and altered armaments became necessary we were enabled 
to make the changes without any serious calls on the 
national exchequer. Our defence works, &c., at Gibraltar 
and Malta are acknowledged to be particularly effective ; 
and if the works at our most distant ports are backward, 
and in many instances unprepared for a great naval war, 
the fault does not lie with the fortification branch, as your 
article implies, but with those legislators who hold our 
purse-strings and aim incessantly at popular budgets, 

Your article mixes up torpedoes with sea mines in a 
manner somewhat confusing, but the attack is principally 
directed against the mines, as you pointedly refer to the 
** Langston Harbour fiaseo.” As no report on this trial 
has ever to my knowledge been published, it would be 
interesting to know what these three words mean, A 
fiasco it certainly was, but not in the sense that your 
article implies. ot a single occurrence on that night 
proved that a boat attack, equipped and delivered as that 
was, would succeed against the improvised and hurried 
defence set up at Langston Harbour, where much of the 
gear used was simply experimental. 

No, Sir, the boot is quite on the other leg, and as the 
writer of your article asks, ‘‘ What has the torpedo done 
during the quarter of a century it has been before the 
world ?” I would, in reply, beg him to be good enough 
to read Von Scheliha’s ‘‘Coast Defence,” which records 
the very important results it achieved during the American 
War of Secession when torpedo warfare was in its infancy. 
If this book be too bulky for his perusal, pray ask him to 
glance over the list of casualties enumerated on page 1, 
vol. xliv., July llast, when I commenced my papers on 
‘*Sea Mining,” which you are good enough to publish. 
No one has ever considered that the torpedo or sea mine 
would produce “a revolution in warfare.” But it 
certainly greatly assisted to keep the Federals out of 
Charleston Harbour for along period. It prevented joint 
action between the fleet and the land forces in one of the 
most determined advances on Richmond ; and generally it 
had a considerable effect on the American War = blocking 
the rivers and harbours, and thus throwing greatly in- 
creased difficulties in the path of the invader. 

The Wiihelmshaven episode related in your leading 
article is the strongest possible argument in favour of sea 
mines, proving as it does that even when they are not 
in good order the moral effect is sufficient to keep a 
powerful fleet at bay. 

Your article blames the Government for purchasing the 
exclusive right to use what was last year considered to be 
the most effective form of locomotive torpedo for a round 
sum, and in the same breath also censures it for being 
somewhat careful of the public purse in regard to the 
defence of our colonial harbours and coaling stations. 
How is it possible to please everybody? The navy is said 
to be starved one day, the army another, the colonial and 
foreign ports on a third, the home ports on a fourth ; and 
all the time the taxpayer grumbles horribly. 

It seems to most people that England continues to arm 
her defences in a very methodical and persevering 
manner, and that she is not half so weak as our Cas- 
sandras would make us believe. 

As regards the ordnance which is being mounted at oar 
colonial harbours and coaling stations, it is considered 
sutticiently powerful for dealing with the class of vessels 
likely to attack there. The ironclads of a foe will be met 
by armour, guns, and men who will give a good account 
of themselves, but the Naval Intelligence Department, 
on which such meeting to a great extent depends, ought 
certainly not to be starved. 

he sentence in your leading article implying that Eng- 
land is acting in a manner almost approaching dishonesty 
to her colonies, in the matter of ordnance for the forts 
they are building, is not warranted. 

The guns are a free gift, and are considered by our best 
authorities to be powerful enough for the work they will 
haveto perform. Moreover, so many guns are required that 
the latest types cannot be supplied at once. ome was 
not built in a day, nor can the defences of an empire like 
ours be perfected in a year. 

The science of war is constantly requiring change in its 
weapons, and the huge task involved by the perfection of 
our defences must ever therefore be progressive, 


Yours truly, 
February 8, 1888. J. T. Buoknit1. 


To THE EpiTor oF ENGINEERING, 

Srr,—You say in your patriotic article on our national 
defences, that ‘‘ the 38-ton guns which form the armament 
of the Spithead forts cannot be fired,'as it is found that 
they dismount themselves without help from the enemy, 
when high charges are used; the carriages and slides 
being unable to withstand the shock of discharge.” 

Portsmouth above all the English ports ought to be able 
to defend itself against the force of the navies of the world 
allied ; but it appears she could not withstand the attack 
of even the naval force of one single Continental power. 
I think you are doing a great amount of good in showing 
up our weakness, Why is it we are so terribly behind, 
and cling as you say to the “antiquated and obsolete 
systems” ? ves the answer isin the name of a very 
oper song which was sung at the Portsmouth Theatre 

oyal pantomime, viz., ‘It’s English.” It may be Eng- 


lish, but the English should recollect ‘‘ Thou knowest not 





what a day may bring forth.” The ‘‘ war-cloud” has not 
yet passed behind the horizon, neither has the millennium 
arrived, and we Britons, a nation of rich shopkeepers, 
sleep with our shutters down and our doors unbarred, and 
thus invite the world to plunder. Surely this is a sin? 
Why, I understand that even the forts cannot stand the 
fire of the heavy ordnance at Portsdown Hill; this is like 
a musket dislocating the shoulder-bone of the man every 
time it is fired. : 

Awake, I say, ye men in authority, listen to practical 
advice from such men as Lord Charles Beresford, and 
make Portsmouth a proud and impregnable fort, supply 
her with strength, and apply the very newest improve- 
ments in military science. mei 

Trusting, bg Sir, may continue to excite the patriotic 
passions of Englishmen so that they will rise and compel 
the Government to move in the direction of improving 
our national defences, 

Yours truly, 
H. Bovucuton, M.LM.E. 
Barnsley, February 9, 1888. 





BRAZING AND WELDING WITH OXYGEN . 
GAS. 


To THE EDITOR OF ENGINEERING. .- 

Srr,—In reply to the remarks of Mr. Howard Lane, m 
experiments have been confined solely to ‘‘emergency” 
work with compressed oxygen and coal gas under ordinary 
conditions, where the apparatus described by Mr. Lane is 
not available. The experiments were all made of necessity 
with a ‘‘blow-through” jet, but the duty obtained from 
this form of jet is not so small as Mr. Lane would appear 
to imagine, provided the oxygen inlet is made as a circle 
of very fine eh set well back inside the gas tube. The 
proportions I found best are a five-eighth bore gas outlet 
with an oxygen jet having a ring of twelve minute holes, 
the ring being # in. in diameter ; this jet isset gin. below 
the gas outlet. An ordinary blow-pipe gives a very small 
duty and an unsatisfactory flame, and no doubt this is 
what Mr. Lane refers to in his remarks. 

Warrington, February 6, 1888, Tuos, FLETCHER. 








THE HYDROPHONE, 

To THE Epritor or ENGINEERING. 

Sr1r,-—In your report of the meeting of the Society of 
Telegraph Engineers and Electricians of January 26, it is 
stated, regarding the hydrophone, that ‘‘ the primary 
idea of this instrument is due to Mr. Deacon, of Liver- 
pool.” It probably occurred to many that the microphone 
might be utilised for detecting water leakages. It occurred, 
for instance, also to Mr. Kuemmell in 1883, of the Altona 
Water Works,* who after unsuccessful experiments with 
ordinary microphones suggested to Mr. Paris to construct 
a special instrument suitable for such tests. The hydro- 
phone is the outcome of the experiments of Mr. Paris, 

Respectfully, 


SCREW THREADS. 
To THE Eprtor oF ENGINEERING. 

Sir,—A few weeks ago I was wishful to arrange for 
the purchase of ordinary bolts and nuts during the present 
year, and several makers were asked to submit samples 
and prices. 

There is an impression that the use of the Whitworth 
standard is general in this country, und it was expected 
that the firms who made a speciality of the manufacture 
of bolts and nuts, would be certain to send samples 
which would be practically similar and interchangeable, 
or nearly so. 

It was found that most of the makers communicated 
with, stated that their manufactures were made to the 
Whitworth standard, but it was evident there were very 
serious differences in size, and several letters were written 
on the subject. The replies indicated that at least a few 
of the makers were quite well aware that their bolts were 
not of the proper diameter, but they all appeared to think 
that pd were entitled to say that they worked to Whit- 
worth thread because they had the correct number of 
threads to the inch. It appears to be very generally con- 
sidered that the Whitworth standard has reference to the 
number of threads only, and none to the diameter of the 
bolts measured over and at the root of the threads. If 
the number of threads corresponds to the nominal size of 
the bolt, that is considered quite sufficient, and nothing 
more is wanted. 

It was found that a hundredweight of bolts 3 in. long, 
with nutsas supplied by three different makers, contained 
198, 216, and 220 respectively. This for in. diameter. 
From this it is evident that one maker supplies 20 per 
cent, more bolts than another, or to put it caidas 
way, 5 cwt. of bolts from one maker would go as far 6 cwt, 
from another maker, 

When the remark was made that certain samples were 
clearly over size, the reply was to the effect that if the 
iron was not made larger than the nominal diameter of 
the bolt, the thread would be much under size after 
tapping. 

On measuring one of the heavier samples, it was found 
that the bolt pretending to be a Whitworth standard 
# in. actually measured .800 on the shank and .762 over 
the thread ; the in. from the same maker was .666 on 
the shank and .640 over the thread. 

The Sin. samples from some other makers measured 
.623 and .607, .623 and .615, .629 and .626, .630 and .608, 
-545 and .617, .656 and .626, .647 and .625. Some ?-in. 
samples measured .752 and .749, .750 and .741, .784 and 
-733, .772 and .748. 











* See ENGINEERING, vol. xliv., July 29, 1887. 








It is evident that very few of the above were even 
passably accurate, = several makers refused to believe 
they were not supplying the standard article. 

Ganges of Whitworth’s own make were purchased, and 
they only confirmed what was previously evident, viz., 
that there were very few of the samples which could be 
considered even ‘‘ near enough.” 

It was rather a surprise to me to find such great and 
general inaccuracy. The subject is an important one, and 
the above may prove of interest to those of your readers 
who, in the innocence of their hearts, imagine that all 
nuts and bolts made in this country are exactly in accord- 
ance with Whitworth’s standard, or even near it. 

Yours truly, 


Joun M. C. Paton. 
Nottingham, February 6, 1888. 








NATURAL GAS AT PETERBOROUGH. 
To THE Eprror oF ENGINEERING. 

S1z,—With reference to the paragraph which appeared 
in your last week’s impression, it is manifest that the 
writer of the letter in question, however great an authority 
he may be on matters relating to gas, natural and other- 
wise, has discovered what is popularly termed a ‘‘ mare’s 
nest.” The phenomenon to which he alludes is quite of 
an ordinary character, and may be observed in almost 
any brickyards, being attributable to quite another cause 
than what he hastily imagines. 

It is exceedingly doubtful besides whether his statement 
is correct that bricks can be bought at the Hetton and 
Woodstone yards, near Peterborough, cheaper than any- 
where in England, for the absurd reason that ‘‘ the coal 
bill is so much reduced since the lower shales have been 
made into bricks.” I know the locality well to which he 
refers, and the efforts which have attended brick-making 
have in some instances at least been but poorly awarded, 
and consequently some of the yards for a _ period re- 
mained idle with large boards on them marked ‘‘ To let.” 
This was understood to be due to the fact that prices 
were too low to be remunerative, and that the competition 
was too great. It isto be hoped that there may be a 
revival in the industry, but ‘‘ gas” can have but little to 
do with it. Yours obediently, 

London, February 2, 1888. re ig: 








PNEUMATIC GUNS. 
To THE EpiTor oF ENGINEERING. 

Srr,-—Referring to your able summary of Captain 
Haig’s recent lecture in the Royal United Service Institu- 
tion, permit me to mention, that my adherence to the old 
paths was spoken chiefly with — to retaining the gun 
and powder for the discharge of high explosives, rather 
than to run into new difficulties with air-compressing 
machines. Such machines do not appear to have proved 
a very reliable means for discharging the Whiteheads in 
the late Mediterranean experiments; and in my remarks 
upon the disadvantages of the hydro-pneumatic principle, 
as a means for the propulsion of missiles, I referred to the 
fact of powder having been substituted in many cases. 

The use of powder for expelling fish torpedoes from 
their tubes, appears to have been introduced into the 
French Navy by M. Cantt, but it has been said, that in 
English trials, the tail of the torpedv has been occasionally 
bent from the too sudden impulse given by the explosion, 

Granting that this may occur with ordinary powderr, 
perfect evenness of combustion can be attained by the 
cake powder, which has been so skilfully arranged by 
Messrs. Curtis and Harvey on Mr. Quick’s plan, that the 
projectile—whether torpedo or other missile—can be 
gently pushed into motion, and its velocity steadily in- 
creased to ahigh rate before leaving the tube or gun. 

There is with this powder no such dangerous heated 
residuum as now sticks to our guns after each discharge, 
and combined with its other advantages, is that of a pres- 
sure of only 14 tons to the square inch being required to . 
give the projectile a muzzle age | of nearly 2200 ft. per 
second. Mr. Longridge, C.E., in his pamphlet on ‘‘ In- 
ternal Ballistics,” points out the anomaly of chambering 
the gun ‘‘ for the sake of reducing the pressure, and then 
by bands on the base of the projectile, hold it back in 
order that the pressure may increase ;” and yet whilst the 
advocates of this retention assert that the muzzle velocity 
of the projectiles is thereby increased, they likewise say 
that the gun must needs be rifled with a gaining twist to 
lessen the strain thrown upon it ! 

The gaining twist, however, gives a lower projectile 
velocity than the even twist, but to lessen this dis- 
advantage the spiral has latterly been made sharper, and 
an even twist of rifling given from chase to muzzle, Driving 
the banded base of the projectile through the bore of 
smaller diameter than the band, and along a continuously 
varying curve of rifling, not only severely strains the gun, 
but has nm proved, in the case of firing lead-coated pro- 
jectiles, to lessen their velocity, and a similar reduction 
in velocity must likewise result in firing high gauge 
copper-banded projectiles, 

arious formulas have been given, showing the increased 
strain and reduction of propelling power caused by ro- 
tating projectiles, but these amounts must differ greatly in 
guns differently rifled and projectiled ; for instance, the 
system of dragging a copper-banded projectile, which rubs 
along the bands of the bore, hammering them with its un- 
supported head, must necessarily throw a greater strain 
upon the gun, and absorb more of the propelling power 
than a projectile which rises and centres itself in the bore, 
and is then driven smoothly out upon its rifle bearings. 

It is, [think, clear that great gain would accrue to the 
Navy from the adoption of a more compact cartridge a 
cartridge which would reduce the present strain upon our 
guns and lessen the evils resulting from overheating, foul- 
ing. and erosion of the bore. ; ? 

hese advantages could be obtained by using a solidly 
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built-up cartridge, which having been ignited at its base 
will turn with steadily increasing quickness towards its 
front, so that the gases generated in the air space and 
centre of the charge, gently push the projectile into motion, 
and then burning outwards, rapidly accelerate its speed 
to the highest velocity. 
I an, Sir, yours faithfully, 
Rost, A. E. Scorr, Rear-Admiral. 





COPPER TUBES. 
To THE Epitor or ENGINEERING. 

S1r,—In your issue of January 27 is an article upon 
electrolytic copper tubes, in which results are recorded 
and assumptions drawn respecting the value of the pro- 
cess described, which, if substantiated, will certainly Pe 
that a great and valuable improvement has been invented 
for the manufacture of copper tubes. 

Like many of your readers, we are anxious to obtain 
further information upon the subject, and hope Mr. 
Elmore will have no objection to publish the complete 
reports of the tests carried out by Mr. Kirkaldy and Pro- 
fessors Kennedy and Unwin, and state if the copper 
experimented upon was selected from the tubes haphazard 
by the gentlemen named, or consisted simply of flat copper 
strips supplied by Mr. Elmore; and further, whether 
any of them were subjected after deposition to any 
mechanical process, such as cold rolling. Information on 
these points would enable engineers to judge as to the 
suitability of the copper for the purpose proposed. 

We understand some tubes were made by a similar 
process to that described in your paper and tested lately 
by Mr. Kirkaldy, and the best results he obtained showed 
that in its hard state the copper stood 26.9 tons per square 
inch and elongated 9.7 per cent. in 10 in., and when an- 
nealed broke at a tensile strain of 15.8 tons per square 
inch and elongated 35.1 per cent. in 10 in, 


RAPID-FIRING GUNS. 
To THE EpiTor or ENGINEERING. 

Srr,—Referring'to the account which appeared in En- 
GINEERING of the competitive trials at Spezia between the 
Maxim automatic gun, the Nordenfelt five barrel, and 
the Gardner two-barrel, the Gardner Gun Company have 
written to me that the Gardner gun tried on that occasion 
and which did not operate well, was not made by them, 
but by Pratt and Whitney. 

Will you be kind enough to state this in your publi- 
cation of next week. Yours truly, 

H.S. Maxim. 
57p, Hatton Garden, E.C., February 7, 1888, 





THE INFLUENCE,OF SUGAR ON CEMENT. 
To THE EDITOR OF ENGINEERING. 

Srr,—In Mr. Parson’s paper on ‘‘The Influence of 
Sugar on Cement,” published in yours of January 27, I 
notice that the author says: ‘“‘ The sugar by its presence 
in the cement seems to retard its setting.” My experience 
in mixing sugar with cement has been just the reverse, 
and I have always found that cement sets quicker when 
mixed with sugar. The cement used is best Portland and 
the sugar ordinary coarse brown sugar. > 

Yours obediently, 
A, YERBURY. 

P.S.—Quantity, 1 1b. sugar to 1 bushel cement. 

St. Margaret’s Lodge, Kilburn, London, 
N.W., February 3, 1888, 





THE ELECTRIC LIGHTING OF THE 
NEWCASTLE EXHIBITION. 
To THe Eprror oF ENGINEERING. 
Srr,—I notice one unfortunate.misprint in my letter 
which you were good enough to publish in your last issue. 








RESULTS OF EXPERIMENTS TO ASCERTAIN THE TENSILE STRENGTH, &c., oF Four Pieces or DRAwN 
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Messrs. GOODWIN AND How, 
2, Victoria Mansions, Victoria-strect, 8. W. 


DAVID KIRKALDY AND SON. 


99, Southwark-street, London, S.E,, October 31, 1887, 


These results differ vastly from those mentioned in your 
paper, and if there is no mistake about the recorded 
41 tons per square inch, then that high tensile resistance 
would seem to have been obtained at the sacrifice of duc- 
tility, the elongation 5 to 74 per cent. in 10 in. being ex- 
ceedingly low for pure copper, and indicating that the metal 
was brittle and generally has the characteristics of thin 
cold-rolled or drawn copper, and we think it could not be 
worked in the manner described without first being 
annealed ; and if this were done the annealing would with- 
out doubt reduce the copper to the normal condition, when 
it would be found only to stand the tests usually obtained 
from pure copper. 

It would be very gratifying if the process described in 
ENGINEERING were to prove as successful as anticipated, 
but we fear it is doubtful if it can be made a commercial 
success. Sample tubes may be made having a satisfactory 
appearance, but only in an experimental way. The 
number of tanks required to turn out any quantity of 
tubes and the slow process by which they must be manu- 


factured would render the cost prohibitive, even if it | C 


were proved beyond doubt to be superior to solid drawn 
tubes, of which we are very sceptical. 

We have frequently advocated the use of annealed solid 
drawn tubes for steam pipes, and the tests we have had 
carried out by Mr. Kirkaldy on ordinary drawn tubes 
which we procured out of stock from well-known makers, 
show that drawn tubes are as strong circumferentially 
as longitudinally (which we do not think is generall 
known), and we inclose his report for your perusal, whic 
you are at liberty to publish Ft think advisable. 

ours truly, 


GOODWIN AND How. 
Westminster, February 7, 1888. 


| It is there stated that the total output of the Robey 
| engines was ‘about 800 electrical horse-power.” This 
| should have been 300 electrical horse-power. If this is 
corrected it will make my statement that “the electrical 
horse-power supplied by the turbine amounted to 300, and 
was practically equal to that supplied by the Robey 
engines,” intelligible, and will be consistent with the list 
of , avon iven. As this is the vital — in the question 
at issue, I shall be glad if you will kindly publish this 
correction. have, &c., 
WILLIAM GARNETT. 
Durham College of Science, Newcastle-upon-Tyne. 
February 7, 1888. 








THE ALEXANDRA DOCK. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, February 7, the President, 
Mr. Bruce, being in the chair, a paper was read on ‘‘ The 
Alexandra Dock, Hull,” by Mr. A. C, Hurtzig, M. Inst. 


Ee 

The Alexandra Dock was commenced on January 15, 
1881, and was completed and opened for traffic on July 16, 
| 1885, and during this period the works were for five 
months practically stopped. The dock was essentially a 
| foreshore dock, some four-fifths of the site being below 
| the high-water mark of the Humber, and a considerable 
| portion below the low-water mark, the range of tides 
at springs being 224 ft. The works included a dock 
of 464 acres, with two miles of dock walls from 52ft. 
to 62ft. in height, two large paving, cooks, a lock 
550 ft. long by 85 ft. wide, a river embankment 40 ft. 
high and 6000 ft. long, the dredging of an artificial 
channel through the Hebbles Shoal, erecting pumping 











machinery, the construction of sheds, and various minor 
works. Pending the completion of the main river em- 
bankment, the north dock wall, and the graving docks 
were carried on under the protection of temporary recla- 
mation banks of clay, which at the more exposed places 
were protected by a pitched-stone face. The lock and all 
the works to the westward were included within a second 
reclamation, consisting of a cofferdam, a portion of the 
main embankment, and two transverse earth embank- 
ments. These latter were constructed with much diffi- 
culty across a foreshore consisting of mud, sometimes 
27 ft. in thickness, and frequently the banks made no 
progress for days together, owing to their sinking into 
the mud and to the loss by tidal wash.. The cofferdam 
was segmental in form, 2554 ft. in radius, and 461 ft. long, 
constructed of two rows of piles 6ft. apart, with clay 
puddle between. The piles were 50 ft. to 60ft. long, and 
were driven about 33 ft. into the ground, the toes reaching 
down to about 54 ft. below high-water mark. The dam 
was commenced in July, 1881, and completed in June, 
1882, and contained 67,702 cubic feet of timber. The 
excavations reached a total of 3,350,000 cubic yards, and 
in the removal of this quantity five steam navvies and two 
hydraulic navvies were employed, as well as hydraulic 
cranes and jiggers, thirty-one locomotives, and 975 wagons 
and trucks. The southern portion of the dock site was 
covered with warp or river mud, which was stiff and 
sticky inshore, but softer further out ; this, though drying 
on the surface when reclaimed, remained quite soft below 
for a long time. The mud varied in thickness, the greatest 
depth being 27ft.; and below it beds of warp, sand, 
gravel, clay, and peat were met with, in no definite 
order. The roads over this thick bed of soft mud had to 
be laid with two, and sometimes three, thicknesses of 
close timber and sleepers, and the passage of a loco- 
motive over these was accompanied by a distinct undula- 
tion. A good deal of excavating was done at night 
by aid of electric light. The dock wall was designed to be 
founded 12ft. below the bottom of the dock, at which 
depth it was anticipated that hard clay would be found, 
and, at the first place excavate, near the middle of the 
north wall, boulder clay was reached 4 ft. above the re- 
quired level. Proceeding eastwards, the favourable level 
of the clay was maintained ; but westwards there was 
much variation, and, in the last 300 ft. of the western 
portion of the north wall, the clay, after running 5 ft. to 
6 ft. below the desired level, dipped suddenly, almost ver- 
tically ; on further excavating the sand, water began to 
boil up all over the bottom, and the trench sides com- 
menced tosink. A boring was put down in the trench, and 
it was found that an excavation 12 ft. deep would have to 
be made to reach the clay, and to do this would have 
risked the collapse of the trench. Accordingly it was 
decided here, and for the future elsewhere, to inclose 
the foundations between sheet piling, tongued and 
grooved, and to found the walls at the designed level, 
unless clay could be certainly reached about 1 ft. deeper. 
Large chalk was thrown into the inclosed space until a 
firm bearing was obtained, and then the concrete was de- 
posited. The portion of the north wall on this site was 
finished and backed up for nearly three years before the 
water was let into the dock, and it showed no sign of 
settlement or displacement. The foundations of the lock 
were designed to be laid 484 ft. below high-water spring 
tides. The side walls were builtindeep trenches. Inthe 
eastern trench the clay was reached at a very suitable 
level, but in the western one it was 51 ft. below high- 
water spring tides. ne or two slight ‘‘ blows” occurred, 
but these were promptly dealt with in each case by 
placing an iron pipe in the hole, surrounding it and 
filling the hole with chalk rubble to the surface level 
of the clay, and covering with layers of Portland cement 
concrete in bags, upon which the foundation of the wall 
was laid. As the masonry was built up to near the 
level of the standpipe, the water was fed away from 
the blow-holes in a horizontal pipe to a sump in the 
invert, thus keeping the vent open till the last moment. 
A far more serious ** blow” occurred at the north end of 
this trench; and gave much trouble. The excavation over 
the first length at the north end was almost completed, 
when, without warning of any kind, the bottom of the 
trench suddenly began to heave, and soon water burst up 
in two or three places and rapidly filled up the trench, 
mastering the pumps. Though additional pumping power 
was provided, the impossibility of pumping out the water 
to the required level soon became apparent, not only on 
account of the great volume of water to be dealt with, 
but because of the very large amount of extremely fine 
silt brought up with it from below the bed of clay. This 
clay was thus gradually undermined, so that the sides of 
the timbered trench settled, and large holes appeared in 
the adjacent ground, forming fresh exits for the water 
from below, whilst the material was brought up into the 
trench through the main blow-hole. These holes were 
staunched by tipping in clay-puddle mixed with stable 
litter, straw, and bags loosely filled with Portland cement 
concrete. Soundings showed that the bottom of the 
trench was covered with a layer of silt 5} ft. thick, while 
a rod could be put more than 40 ft. down the blow-hole. 
The total collapse of the trench was threatened, and 
strong lacings were inserted, while the centre piles and 
params Red partially suspended by long beams thrown 
across the trench. Accordingly, the pumping was re- 
duced to the amount necessary to get in a piled founda- 
tion for the side walls at the highest possible level. The 
holes were filled up with chalk, and the whole area was 
also covered with it, in order to intercept, as much as pos- 
sible, the silt brought up by the water. Bearing piles 
were then driven between the network of temporary 
timbering, connected at the top by whole timber caps, on 
which a double thickness of elm planking was laid, formin 

the foundation of the inner gate recess wall and the heel- 
post stone, The timber platform was placed as high as 
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the level of the underside of the heel-post stone to reduce 
the pumping toa minimum, and thereby obviate further ill- 
effects of the ‘“‘ blow.” Though the difficulty was thus over- 
come for the time being, further trouble was anticipated at 
the inner gate platform, and it was proposed to excavate 
the foundations in small areas inclosed by half timber 

ooved-and-tongued sheeting; but after driving a short 
ength of sheet-piles, 254 ft. long, and two or three gauge- 
piles in a longitudinal direction, some ‘‘ blows” occurred 
at the surface, which was a little above dock bottom, and 
considerable volumes of water came up. In a short time 
several large holes were formed, and some of the sheeting 
sank down and disappeared. Cast-iron pipes were driven 
as deep as possible into the two principal springs, and in 
one of these the water subsequently rose 14 ft. above the 
bottom of the dock, and remained at this level, indicating 
the upward pressure at this point. Clay-puddle was 
tipped into the large holes and well trodden in, one hole 
alone absorbing several hundred cubic yards of puddle. 
The extensive area of the disturbance was manifested by 
the cracking and settling of the east and west dock walls at 
certain points, and the whole of the work at the northern 
end of the lock seemed in jeopardy. The continued 
flow of water highly charged with silt was likely to 
lead to further injury, whilst 14 ft. of excavation re- 
mained to be accomplished for the foundations under 
the sill asdesigned. To reach the origin of the disturb- 
ance it was clearly necessary to carry the sheeting lower 
down; and accordingly agp sted pons not less than 
14 in. square and 50 ft. long, grooved and tongued, were 
driven so asto inclose the principal blow-holes and dis- 
turbed places, and effectually cut off the flow of water into 
the foundations, and the excavations were made and the 
foundations completed without the slightest appearance 
of water. The lock as finished was 550 ft. long by 85 ft. 
wide, and ‘it had three pairs of gates, being subdivided 
by the middle pair into locks 325 ft. and ft. respec- 
tively. The walls were designed to be built with rock 
ashlar on the face, and rubble chalk backing from the 
bottom of the dock up to 14 ft. below the coping, and 
to be faced with fine ashlar above this level. A 
large amount was so built, but a strike of the masons 
whilst the work was in progress led to the substi- 
tution of 7 to 1 Portland cement concrete, faced with 5 to 
1 in place of the lower ashlar and chalk. The masonry 
was set in lias lime hydraulic mortar, made from lime- 
stone brought from Lyme Regis and burnt upon the 
works, The graving docks, one 550 ft. by 65 ft., and the 
other 500 ft. by 60 ft., were constructed of masonry 
throughout. They were emptied by two centrifugal pumps 
of 4 ft. suction. The pumps also performed a second and 
important duty—they were used to maintain the water 
level in the wet dock, and supply, as far as possible, the 
loss from penning. This was done by pumping from a 
fresh-water stream, and the process was intended to ob- 
viate the necessity of dredging from the dock, The 
pumps could raise 14,500,000 cubic feet of water from the 
stream in twenty-four hours, thus greatly benefitting the 
drainage of the surrounding low-lying country, as well as 
reducing the cost of maintenance of the dock. Opposite the 
entrance lock the navigable channel of the Humber, 35 ft. 
to 40 ft. deep at low-water spring tides, was some 960 ft. 
distant from the outer sill, the intervening space being 
the Hebbles Shoal, consisting of hard clay and boulders. 
Through thisshoal an artificial channel was dredged 35 acres 
in extent, and the depth had been increased from between 
3 ft. to 6 ft. down to from 12 ft. to 14 ft. at low-water 
spring tides. A timber wharfing lined the sides of the 
trumpet entrance to the lock, and was returned for a 
length of 300 ft. up and down the river along the Conser- 
vancy line. It was constructed in bays 10 ft. apart, 
generally braced transversely and longitudinally and 
covered with 5 in. decking. The dock was well equipped 
with cranes, &c., and was laid out on the north side for 
the accommodation of the coal trade, but at present a 
portion “— of the extensive space available was so 
utilised. The system of coaling was the same as that so 
successfully adopted at some ports in South Wales, The 
dock was designed and carried out by Mr. James Aber- 
nethy, past-president Inst. C.E. 








Catatocves.—We have recaived from the Telegraph 
Manufacturing Company, Limited, Helsby, near War- 
rington, a catalogue of electrical apparatus, giving prices 
and particulars of wires, inwelaned and plain, galvano- 
meters, switches, batteries, bells, block instruments, 
cables, keys, telegraph instruments, and many other 
articles. The volume is full of capital illustrations. 
Messrs. Ransomes, Sims and Jefferies, of Ipswich, have 
issued a new catalogue of their steam engines and machi- 
or It includes winding machinery, pumps, mortar 
mills, stone breakers, power presses, grinding mills, flour 
mills, and wood-working machinery. 


Osnty Bripck, OxrorpD.—Tenders have been accepted 
for the reconstruction of this bridge across the Thames at 
Oxford, according to plans prepared by Mr. W. H. White, 
M. Inst. C.E., engineer to the Local Board. The new 
bridge will consist of one cast-iron arched span of 60 ft. 
and two smaller stone arches. The abutments, wing walls, 
and parapets will be of stone, the ashlar being Derby- 
shire grit stone. The centre span will have ornamental 
cast-iron side railings, and the roadway will be carried 
by Lindsay’s patent rolled steel trough flooring, covered 
with cement concrete. The contractor for the piled foun- 
dations, concrete, and masonry, is Mr. W. J. McKenzie, 
of Wandsworth, and for the ironwork, the Horseley Com- 
pany, Tipton, the total cost being about 3750/. The 


removal of the ruins of the old structure has been com- 


PAINT 


MILL. 


CONSTRUCTED BY MESSRS. HIND AND LUND, ENGINEERS, PRESTON. 





THE paint mill which we illustrate above was ex- 
hibited at the late Manchester Exhibition by the 
patentees, Messrs. Hind and Lund, of Preston, who, 
for a considerable time past, have paid special at- 
tention to the perfecting of this class of machinery. 

These mills are used for grinding a great variety of 
substances, some of which would be seriously damaged 
by admixture with foreign matters; for instance 
with such substances as paint, white lead, zinc white, 
soap inks, chocolate, cocoa-nut, starch, &c., it is 
highly desirable that they should be kept free from 
dirty lubricating oil, which in the old type of machine 
was very liable to escape from the bearings to the 
rolls. Inthe improved machines now manufactured 
by Messrs. Hind and Lund all the bearings are self- 
lubricated and so arranged that it is almost impossible 
for oil to get on to the rolls. 

The mill is provided with three rolls, the bearings 
of the centre roll being a fixture, while the outer ones 
are provided with swing bearings; this method of 
swinging the bearings is found to be far superior to the 
old method of placing them in slides. The bearings 
are fixed upon an eccentric which is locked in position 
after the rolls have been set ; the operation of setting 
is accomplished by means of a levelling plate. 

To insure uniformly fine grinding, the mill should 
be examined from time to time and tested by the 
levelling plate in order to ascertain whether the rolls 
are in perfect contact. They can be readily adjusted if 
required by unlocking the eccentric and giving it a 
slight turn until the plate is perfectly level, and again 
locking it in its new position before restarting. The 
bearings are set up by means of screws, they are also 
provided with springs to allow the rolls to separate 
when any hard substance gets into the mill, and thus 
minimise the damage done to the rolls. By means of 
a handle on the side of the machine the attendant can 
Eg mT | relieve the rolls from all pressure when 
it is desired either to run them empty or to prevent 
them from clogging when standing idle for a time ; 
by this devise they can be immediately brought back 
to their original place without requiring any fine ad- 
justments. The rolls are 30 in. long by 14 in. in 
diameter, of the best granite, and mounted on their 
spindles by collars and nuts at each end. They are 
turned and polished by special machinery made by the 
firm, by which means they are enabled to finish them 
in first-class style. 








EnctisH Coat In France.—The imports of English coal 
into France in 1884 amounted to 4,256,000 tons. In 
1885 the imports declined to 4,073,000 tons. In 1886 they 
rallied to 4,083,000 tons. 

TRAMWAYS AT OpEsSA.—The revenue of the Odessa 
Tramways Company amounted last year to 57,442/. The 
corresponding revenue collected in 1886 was 55,4277. For 





menced, 


the purposes of the comparison the rouble is taken at 2s. 





GRINDSTONE TRUING MACHINE, 
WE illustrate below a device for truing up grind- 
stones, constructed by Mr. John Jardine, of Notting- 
ham. As the engraving shows, the machine contains a 
threaded roll, which is made of hardened metal. In 
using the device this roll is, by the handwheel and 
screw, brought in contact with the stone and rapidly 
brings it up toa true form. The device is a modifica- 
tion of that introduced some years ago by the Brown 
and Sharpe Manufacturing Company, of Providence, 
Rhode Island, the difference consisting in the mode of 
fluting the roller by which the stone is cut. In the 
original American machine the roller is cut with a con- 





tinuous thread from end to end, and the action of this 
thread had a tendency to shift the stone sideways, 
producing an endways pressure on the bearing. To 

revent this Mr. Jardine flutes the roll for half its 
ength with a right-hand and for the other half with 
a left-hand thread, the side thrusts thus balancing each 
other. One of the great advantages of this machine 
is that the water need not be removed from the grind- 
stone trough, and so the unpleasant clouds of dust 
which appear when a grindstone is turned in the ordi- 
nary way are avoided. 








Society or Encingers.—The first ordinary meeting of 
the Society of a in the present year was held on 
Monday evening, February 6, at the Town Hall, West- 
minster. Professor Henry Robinson, President for 1887, 
took the chair, and presented the premiums awarded for 
papers read during that year. The ‘‘ Bessemer Premium” 
was given to Mr. Edmund Olander for his paper on 
‘* Bridge Floors ;” the ‘‘ President’s Premium ” to Mr, R. 
M. Bancroft for his paper on the “ Renewal of King’s 
Cross Roof ;” a Society’s Premium was also presented to 
Mr. E. ©. Thrupp for his paper on “‘A New Formula for 
the Flow of Water;” and a premium awarded to Mr. R. 
J. Hutton for his fos ne on the ‘‘ Stability of Chimney 
Shafts,” was acknowledged for him by the secretary in Mr. 
Hutton’s absence from England. The death of Sir James 
Oldknow, an honorary member of the Society, was 
announced, and a resolution passed offering to Lady Old- 
know the condolence of the Society. Professor Robinson 





then retired from the chair, which was taken by the Pre- 
sident for this year, Mr. Arthur T. Walm‘sley, 
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TANK LOCOMOTIVE; IMPERIAL RAILWAYS OF JAPAN. 
CONSTRUCTED BY MESSRS. NASYMTH, WILSON, AND CO., LIMITED, PATRICROFT. 





WE publish this week a two-page engraving, to- 
gether with a view on the present page, of one of ten 
tank locomotives recently built by Messrs. Nasmyth, 
Wilson, and Co., Limited, Bridgewater Foundry, 
Patricroft, near Manchester, for the Imperial Railways 
of Japan. The engine, which is for the 3 ft. 6 in. 
gauge, is carried on eight wheels, viz., two pairs of 
driving and intermediate wheels coupled, one pair of 
a. oe and one pair of trailing wheels, the 
latter being fitted with Webb’s system of radial axle- 
boxes. The cylinders are 14 in, in diameter and 20 in. 
stroke. The valve motion is constructed under Joy’s 
patent. The coupled wheels are 4 ft. 4 in. in diameter, 
and the leading and trailing wheels are 3 {t. lin. The 
heating surface is equal to 724 square feet, made up of 
tube surface, 654 square feet, and firebox surface, 70 
square feet. The grate area is 12 square feet, and 
the capacity of water tanks 1000 gallons; the fuel 
tanks contain 45 cubic feet. The working steam pres- 
sure is 140 lb. The weight of engine in full working 
order is 324 tons, of which 20 tons are on the coupled 
wheels, These engines are of a similar type, but larger 
than some locomotives built by Messrs, Nasmyth, 
Wilson, and Co. for the same railways, and which, it 
is reported, are giving excellent results, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 25, 1888, 


THE situation in the iron trade throughout the 
United States is substantially the same as it was thirty 
days ago. In Eastern Pennsylvania the anthracite 
strike, involving some 50,000 miners, is still on, and 
President Corbin announces that he will not surrender 
or compromise, or have any conferences with the work- 
men. Public opinion is pretty well set against the 
Reading officials. One meeting has already been held, 
and another of a more influential character is talked 
of. There is less probability of a scarcity of coal now 
than two weeks ago. The three great regions in the 
valleys in the anthracite districts are the Schuylkill, 








70° outs. __ 


at each side 


Lehigh, and the Wyoming. The Lehigh region went 
on strike first, and four months later was followed by 
the Schuylkill. The Wyoming stili remains at work, 
and is producing about deat its usual output. This 
means about 550,000 tons per week, and with supplies 
from the bituminous coalfields within 200 miles of 
the coast, and with an increase in the supply of coke, 
the fuel situation is not as bad as might be anticipated, 
Broad Top, Cumberland, and several smaller localities. 
are producing an enormous amount of coal and coke, 
and manufacturers are able to continue in operation. 
The only disadvantage is the higher price. This has 
driven a good many buyers to shut down. Several 
blast furnaces have banked up, and others will follow, 
not because of the impossibility of obtaining fuel, but 
because at the advanced prices they cannot realise 
enough to cover cost. Last week’s anthracite produc- 
tion was 614,017 tons, against 544,213 tons for same 
time last year, and this, too, in the face of the fact that 
two-thirds of the miners of the anthracite region are 
idle. The strike is a virtual failure already, and it is 
only a question of time when the miners will be obliged 
to surrender on the employers’ terms, The Readin 
Railroad employés to the number of 2500 struck, an 
the road is now running with new hands. The Penn- 
sylvania Railroad tonnage for the week was 318,858 
tons, which is in excess of the usual tonnage. Of this 
93,840 tons was coke. Much of this comes east to 
keep blast furnaces and other concernsrunning. There 
is a decline in the production of both bituminous and 
anthracite coal in progress. Demands have been made 
at quite a number of western blast furnaces for an 
advance, and many furnaces will shut down. Two 
steel rail mills in Illinois, namely, North Chicago and 
Joliet, started up to-day. Quite a number of industrial 
establishments throughout the west depending upon 
coke, will also begin work this week or next. Nearly 
all the steel railmakers are starting up at a 10 per cent. 
reduction. They are, however, holding on to 33 dols. 
as bottom price for rails, and rail buyers are Se om 
off for a drop to 30 dols. or 31 dols. ‘The Cumberlan 
region produced last week 72,688 tons of coal. 


MOORING AND MARKING BUOYS. 
A VERY neat and efficient form of mooring and mark- 
ing buoys has been devised and is being manufactured 
by Messrs. Campbell and Schultz, of 12, Eastcheap, 
London, It is stamped out of steel and the two parts 
are put together without rivets by a most ingenious 
form of rolled joint, which is perfectly water-tight, 
and at the same time serves as a fender to guard the 
buoy against the impact of boats. The mode of mak 
ing the joint is shown in the detail figure. Ais a 
portion of one of the hemispheres or hemispheroids 
of which the buoy is composed, and B is another. GC 
is a flat circular plate, which constitutes a diaphragm 
dividing the buoy into two water-tight divisions. D 
is a junction ring forming the foundation of the joint. 
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A channel is struck round the edge of the disc of such 
a size that the ring will lie in it. Over this channel 
one of the flanged hemispheres is placed, and its flange 
is rolled completely round the ring. The opposite 
hemisphere is then placed at the opposite side of the 
joint, and its flange rolled round that of the opposite 
portion, inclosing both the ring and the edge of the 
diaphragm in a firm embrace, which, when galvanised, 
is perfectly water-tight. 

At each end of the buoy there is rivetted (previously 
to the central joint being made) a cap plate bearing a 
stud, on which there works a swivel, An inner fate 
serves to render the connection of the cap and on 
more secure. The method of manufacture employed 
should enable the makers to turn out buoys suitable 
for submarine mining and other purposes at a much 
lower price than heretofore, when a large amount of 
rivetting was required, 





TRIPLE-EXPANSION ENGINES OF THE 
8.S. ‘‘ MAINE.” 

WE have, on two former occasions, illustrated triple- 
expansion engines manufactured by the well-known 
Central Marine Engineering Company, of West Har- 
tlepool, and in the present issue we are again enabled 
to put before our readers an engraving taken from a 

botograph of a very interesting set of engines manu- 
facoased by the same firm, and fitted on board the s.s, 
Maine. This vessel is a large Atlantic cargo steamer, 
built by Messrs. William Gray and Co., to the order of 
Messrs. Hooper, Murrell, and Williams, of the Atlantic 
Transport line of steamers, and was originally christened 
Swansea. The management being subsequently turned 
over to the Baltimore Storage and Lighterage Company, 
whose London managers are Messrs. Williams, Torrey, 
and Field, the name of the vessel was changed to 
Maine, so as to be in ~_— with the names of the 
Maryland, Montana, and Missouri vessels, built and 
engined by the same firms for the Baltimore Storage 
Company. 

Referring to our engraving on page 142 and beginning 
at the base, we may mention that these engines have 
the bedplate all in one piece and that the under sur- 
face is planed all over in the machine so as to enable the 
engines to be truly erected on the special iron erecting 
tables, which are in use at the Central Engine Works. 
The fore and aft condenser at the back of the engines 
has cast with it the three back columns carrying the 
main guides and supporting the cylinders, the latter 
being supported in front by three substantial wrought- 
iron columns, set at an angle so as to counteract any 
tendency to vibration and made with flanges both top 
and bottom, so as to have large bearing surfaces and 
prevent any bedding into the metal due to end pres- 
sure. This arrangement a to give the maximum 
stiffness with exceptional lightness and openness in 





front of the engine, and we are assured that when run- 
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ning at 65 revolutions per minute, and indicating 1400 
horse-power, these engines were thoroughly rigid, 
showing no signs of undue vibration. There are six 
main bearings all lined throughout their whole surface, 
as is the practice with these builders, with white 
metal, 

The crankshaft is of the built description, the body 
nay and pins being all of forged steel hammered 
rom the ingot. The shaft is in three sections bolted 
together by flange couplings and tapered steel bolts, 
each section being precisely like its fellows and also 
equal ended, so as to be both interchangeable and inter- 
reversible, 

The valve gear is of the double bar link-motion 
type made adjustable for wear and for length. The 
high-pressure valve is a piston valve constructed 
on a very simple plan recently developed by Mr. 
Mudd, the managing engineer of the Central Engine 
Works, and is so designed as to obviate all the 
ordinary objections that have been brought forward 
against piston valves. It is made without any springs 
or loose rings of any kind, and is therefore incapable of 
wearing barrel-shaped, as is often the case with the 
ordinary piston valve. Itis capable of a slight amount 
of adjustment in diameter, and is found to polish itself 
and its chamber perfectly bright all round ; it is very 
light to drive and the wear on the valve itself has been 
found to be only ;},th of an inch in the diameter of 
the valve in twelve months continuous work. This 
valve and its liners are made of a special mixture of 
hard durable irons, and out of more than twenty that 
have been fitted by the Central Marine Engineering 
Company on this principle, not one has ever given the 
least trouble or anxiety to the engineers in charge. 
The mean pressure and low-pressure valves are of the 
pe poet f slide valve type and are fitted with double 
and treble steam edges. The engines are reversed by 
steam, the reversing engine being conveniently placed 
on the condenser at the back and working an ‘“‘all- 
round” gear, the handwheel for hand-reversing and 
also the steam handles for reversing by steam being 
placed in front of the engine, together with the throttle 
and starting valve handles, This reversing engine is 
itself reversible and is fitted with a dial and indicating 

inter at the front of the engines, so that when revers- 
ing rapidly by steam the engineer can see by the 

inter precisely in what position his radius links are. 
All the hand gear, including drain-cock gear and main 
engine stop valve, is concentrated on the centre column, 
where are also the pressure gauges indicating the boiler 
pressure and the pressure in the various receivers and 
the vacuum, 

We now come to speak of animportant featurein point 
of efficiency in these engines, and that is the special ar- 
rangements carried out in connection with the cylinders. 
It is well known that one of the greatest stumbling- 
blocks in the efficient use of high-pressure steam is the 
loss arising from the excess of condensation during ad- 
mission to the high-pressure cylinder over re-evapora- 
tion throughout the later stages of expansion, and whilst 
doctors differ as to whether this great difficulty can be 
best overcome by jacketting the high-pressure cylinder 
so as as to minimise the initial condensation, or by 
jacketting the low-pressure cylinder so as to augment 
the re-evaporation, the designer of these engines has 
decided on taking a midway course, believing the 
truth lies somewhere between the two, and that it is 
possible to get what there is of good in both these 
methods by a very simple device. Objections have 
been raised against the jacketting of either the high 
or the low-pressure cylinder—against the first because 
the range of temperature in each cylinder in a triple en- 
gine is small, and it has never been clearly me expe- 
rimentally that in such a case jacketting reduces initial 
condensation to any very great extent—and against the 
second because during one-half the stroke the cylinder 
is common with the condenser, and the heat that is 
during that period passing from the jacket into the 
cylinder is in effect only passing into the condenser, 
where it is worse than useless, We ourselves do not 
hold this latter view, but it is one which has numerous 
supporters. There is not likely, however, to be any 
very serious objection raised against jacketting the 
receivers themselves instead of the cylinders, as these 
receivers are the constant feeders of the cylinders 
following, and it is on this principle that the engines 
we are here describing are constructed, 

It has been held, and probably r'ghtly so, that one 
of the principal causes of the superiority in point of 
wine 0m of the compound engine over the single 
engine lies in the fact that the re-evaporation in the 
receiver is utilised in the next cylinder; and it seems 
reasonable that any augmentation of this receiver re- 
evaporation will be beneficial, because the heat so 
imparted to the steam is immediately utilised in the 
cylinders, and not during any portion of the stroke 
directly thrown away into the condenser. 

A glance at our engraving wi.l show those who are 
acquainted with marine engineering that the high- 
pressure cylinder of the engines of the Maine is in the 
middle between the other two, and that all the valves 
are between the engines, the outer ends of the cylinders 
baing round and smooth without any protuberances 





or gear attached thereto whatever. This system of 
having the high-pressure cylinder and all the valve 
casings and receivers in the middle part of the cylinder 
structure, is of itself a great step on the road to 
economy, as radiation is thereby reduced to its 
minimum. The arrangements, however, to which we 
have above referred are as follows: The high-pres- 
sure cylinder is fitted with a separately cast hard 
liner, and the space between this and the cy- 
linder barrel forms a steam jacket at full boiler 

ressure ; outside of this cylinder barrel there 
is a third casing of metal divided by cross divisions in 
such a way that the high-pressure valve casing prac- 
tically forms a superheating jacket for the first re- 
ceiver, which almost entirely encircles it, leaving the 
outer surface of the high-pressure cylinder jacket to 
form a superheating jacket to the second receiver. In 
other words, the jacket forms an annular layer or 
stratum of high-pressure steam, the inner surface of 
which is preventing the loss of heat from the high- 
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Steam Pressure /568 /bs. 
Vacuum 24 
Revolutions 63 


Area of actual diagrams « 88 per cent 
of standard area of reference a.b. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A marked degree of quiet- 
ness was the leading feature of the pig-iron warrant 
market last Thursday, there being no fresh orders of any 
extent reported, a fact which assisted, no doubt, to keep 
down speculative transactions for upward prices. During 
the forenoon the price of Scotch warrant iron declined 
2hd. per ton—to 40s. 5d. ; andin the afternoon a further 
drop of 14d. was reported, the close being 40s. 34d. per 
ton cash, or 5d. under the lowest quotation last month, 
and 2kd. under the lowest quotation in December. 
Cleveland and hematite warrants closed, respectively, 
14d. and 24d. per ton down. The depression in the warrant 
market continued on the following day, the quotations 
radually receding still further, and closing at the 
owest. Some anxiety was shown as to what Prince 
Bismarck’s message to the German Reichstag might 
indicate, in consequence of which buyers held off, and 
sellers had therefore to sacrifice their price. A drop of 





34d. was registered in the price of Scotch warrants before 





Mean Pressure 67-2 Ibs. 








cd, taken between upper & lower lim- 
its of pressure registered by indicator: 

Area of actual diagrams 77-8 per cent oF 
standard area of reference e.F.g.h. 
taken between boiler pressure and 
absolute zero. 





%o Scale 


Mean Pressure 26-4 Ibs. 














Vee Scale 





Mean Pressure 10°6 lbs 





Total |.H.P. 1330 























Cch-—-+ 





pressure cylinder, and the outer surface of which is 
giving out heat to the receiver of the low-pressure 
cylinder, all steam passing from the mean pressure ex- 
haust to the low-pressure steam chest being thrown 
against the two opposite sides of this superheating 
jacket, and so dried on its way to the low-pressure 
cylinder.. When the diagrams from these engines are 
correctly combined on a theoretic curve, they clearly 
show the effect of these intermediate superheating 
arrangements, as will be seen by reference to the 
set of diagrams we publish above, where it will be 
observed that the expansion part of the low-pressure 
diagram comes fully up to and indeed rather overruns 
the curve of adiabatic expansion traced down frora the 
quantity of steam shown on the high-pressure diagram, 
inclusive of the clearance steam, and that the mean 
pressure diagram bulges out a great way beyond this 
same curve. The lower curve indicates the theoretic 
expansion adiabatically of the quantity of steam re- 
ceived at each stroke from the boiler in the condition 
of steam, and it is found that the area of the three 
actual diagrams is 88 per cent. of the area contained 
between this lower curve and the vertical line at the 
left of the diagram and the lines at the top and bottom 
boundary, the actual limits of pressure registered on 
the diagrams. 

These figures appear to indicate a high efficiency of 
the steam, and the Central Marine Engineering Com- 

any are to be congratulated on the great success they 
non obtained. During construction the machinery of 
the Maine was under the inspection of Mr. A. E. Allen, 
of Hull, the superintendent engineer to both the Balti- 
more Storage Company and the owners of the Atlantic 
Transport Line. 

The Maine carrics over 4000 tons deadweight across 
the Atlantic at 10? knots per hour, or 20 tons Welsh 
coal per day. Her engines are 244 in., 40 in., and 
65 in, in diameter, and 42 in. stroke, with 160 1b. boiler 

ressure. They have now been at sea seven months, 

ave cost nothing at all for repairs, and have not given 
a moment’s trouble or anxiety to the engineers in 
charge, 
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| the close in the afternoon, so that 40s. per ton was reached, 
| being the lowest point touched since the 24th November, 
| when 38s. 84d. was the price paid. The price of Cleve- 
land iron lost 3d. per ton during the day, and that of 
ematite warrants declined rg per ton in the forenoon 

| and 2d. in the afternoon, or 4d. inall. Monday’s market 
| also was depressed, as brokers were reluctant to operate 
in the state of political uncertainty prevailing on the 
Continent. An unusually heavy drop in prices took 
place. The price of Scotch iron was 14d. per ton down at 
the opening, and it declined 2d. further, touching 39s. 74d. 
per ton cash, which was the closing settlement price. The 
price of Cleveland iron declined 34d. per ton, and that of 
ematite warrants fell 5d. per ton. There was a firmer 
tone in the market yesterday, as the interpretation 
put upon Prince Bismarck’s speech was largely in 
favour of ay being maintained. During the fore- 
noon Scotch iron showed some buoyancy in price, 
and the decline of the preceding day was recovered. A 
slight further advance was paid in the afternoon, but at 
the close there were buyers at the same quotations as 
those ruling at the close of the forenoon market. On the 
| day there was an improvement to the extent of 3d. per 
ton. In Cleveland iron only a small amount of business 
| was done, and that for distant dates and at higher prices, 
| The final quotations were 3d. per ton better than those 
|of Monday. For hematite iron no cash transactions were 
| reported, but a fair business was done at one month, the 
highest record being 7d. per ton over Monday’s close, and 
the final quotations showed a recovery of the 5d. lost on 
the preceding day. The better feeling which was observ- 
able yesterday in the Scotch pig-iron warrant market has 
completely _——— to-day, cash prices having declined 
to 393, 84d. in the forenoon and 2d. lower in the afternoon. 
This relapse is due to the very unfavourable showing 
made by pig iron in the Board of Trade returns for 
last month. A loss of over 17,000 tons in one month is 
serious, and should be taken note of by those makers who 
aresending iron into store. There was also a drop in 
rices of Cleveland and hematite iron during the day. 
here are still 83 blast furnaces in actual operation in 
Scotland, as compared with 75 at this time last year, wd 
it is expected that in the event of prices drooping m ich 
further, the makers will be brought seriously face to fice 
with the question of production, and to consider if thoy 
| ought not to arrange for the damping down of some of the 
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furnaces. The continuous increase which is going on in 
the storing of Scotch pig iron seems to indicate that the 
make is considerably in excess of the actual demands. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 7227 tons, against 5667 tons in the corre- 
sponding week of last year. They included 1200 tons for 
the United States, 400 tons for South America, 150 tons 
for Australia, 200 tons for Holland, 150 tons for Spain 
and Portugal, smaller — for other countries, and 
4412 tons coastwise. The stock of Scotch pig iron in 
Messrs. Connal and Co.’s public warrant stores yesterday 
afternoon stood at 945,016 tons, as compared with 943,919 
tons yesterday week, showing an increase for the week of 
1097 tons. 


Imports of Spanish Hematite into the Clyde.—Chiefly in 
consequence of the great extent to which hematite pig 
iron and raw ironstone are required for the manufacture 
of Siemens steel in Scotland, there is now a very large im- 
portation of rich iron ore from Spain. During last month 
the imports of that commodity into the Clyde reached a 
total of 44,138 tons, which, as compared with the imports 
of the corresponding month of last year, was an increase of 
10,700 tons, or 33 per cent., while as compared with the 
imports in January, 1885, they showed an increase of 
17,747 tons, or 67 per cent. In last year’s imports thirty- 
five vessels were engaged, of which eleven belonged to 
Glasgow, seven to Cardiff, six to Hartlepool, three to 
Newcastle, three to London, two to Newport, and one 
to Exeter. Only two foreign vessels were engaged in the 
trade, so far as the Clyde imports were concerned ; one of 
them belonged to Spain and the other to Norway. 


Shipbuilding Contracts.—The Fairfield Shipbuilding and 
Engineering Company (Limited) have received instruc- 
tions to build a steel steamer of about 1800 tons, and of 
similar dimensions to the Devawongse, built by them a 
short time since for the Scottish Oriental Steamship Com- 
pany (Limited). The vessel is to be supplied with triple- 
expansion engines. Messrs, Alexander A. Laird and Co,, 
of the Glasgow, Dublin, and Londonderry Steam Packet 
Company, have placed an order with Mr. Charles C. 
Biggar, of the Foyle Shipbuilding Yard, Londonderry, 
for a steel screw steamer of 600 tons gross, The vessel, 
which is to be somewhat similar to the Elm, which is the 
property of the same company, is to be supplied with 
triple-expansion engines by Messrs. Lees, Anderson, and 
Co., Glasgow. She is intended for the Glasgow and 
North of Ireland passenger service. Messrs. Fleming 
and Ferguson, shipbuilders, Paisley, have just been com- 
missioned by Mr. D. C. Douglas to build for him 
a 40-ton steel steam yacht, which is to be fitted by the 
builders with a set of their patent quadruple-expansion 
engines. Mr. G. L. Watson, yacht designer, has just 
placed four contracts on the Clyde for four yachts of varied 
design. The largest one, to be built by Messrs. D. and 
W. Henderson and Co., Partick, will be in many respects 
similar to the Thistle, having the same large overhang on 
stem and stern, and the same large sail area. She will be 
a composite instead of a steel yacht, as was the case with 
last year’s British competitor for the America Cup. 
Messrs. W. Fife and Son, Fairlie, are to build two of the 
others, The prominent feature in the case of one of 
them will be a centre-board. She will be one of the 
first, if not the first, of the type built on the ae 
and will therefore have a great attraction for Clyde 
yachtsmen. The yacht is for shallow waters, and this 
is said to be the cause of the centre-board being 
adopted. The fourth yacht is to be built by the Culzean 
Company. 


The Late Mr. David Smith, Shipbuilder and Engineer.— 
Another death amongst Clyde shipbuilders and engineers 
has just been recorded, that, namely, of Mr. David A. 
Smith, who was a partner of the firm of Messrs. Smith 
and Rodger, a house well known about a generation 
ago. The deceased served his apprenticeship with the 
late Mr. Robert Napier, after which he entered the service 
of Mr. David Napier (Robert’s cousin), ultimately be- 
coming his foreman. In the year 1836 the firm of 
Smith and Rodger was formed, and they commenced 
business in a shop at the Brovmielaw. 
attempt of the firm at shipbuilding was made in the 
yard of their engine works, where they constructed a 
steamer called the Edinburgh Castle, which was launched 
over the quay at that part of the Broomielaw. Subse- 
quently they removed to Govan, to what is now known 
as the Middleton Shipyard, where for about twenty 
years they carried on a very successful business, building 
many vessels for the leading shipowners in Scotland, 
England, and Ireland. In the year 1864 their business 
was transferred to the London and Glasgow Shipbuilding 
and Engineering Company (Limited), of which both Mr. 
Smith and his partner were directors, An interestin 
episode regarding the history of Messrs. Smith an 
Rodger’s business is that the late Provost Ferguson, of the 
firm of Barclay, Curle, and Co., was their first draughts- 
man, and he was succeeded by Mr. Robert Duncan, now 
of Port-Glasgow. As a scientific and practical engineer 
Mr. Smith was a man of great ability. 


Forth Bridge Railway Company.—The statutory half- 
early meeting of this company was held yesterday in 
idinburgh—the Marquis of Tweeddale presiding. A 
very satisfactory statement was made by the noble chair- 
man regarding the progress and present condition of the 
bridge, and it was supplemented by a short report on the 
same subject by the engineers. This report also stated 
what progress was being made by the Forth Bridge 
Railway, the works of which were commenced last Sep- 
tember. In the course of the proceedings of the meeting 
it was agreed to approve of a Bill now in Parliament 
proposing to give powers to the company to raise addi- 
tional capital, 
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The Scotch Coal Trade.—The coalmasters meeting on 
Change to-day reported a quiet trade, In Ayrshiresome 
of the pits are kept going only three or four days a week, 
the orders being insutticient to keep the miners working 
full time. The Fife and Clackmannan coalowners and 
their miners are now at ‘‘ daggers drawn” on the ques- 
tion of wages. On the part of the masters there is a set 
determination to reduce the w: , and it is believed that 
a lock-out will be the result unless the men give way. A 
conference between representatives of the two parties was 
held yesterday at Dunfermline, but it terminated without 
any amicable settlement being agreed upon, 





NOTES FROM THE SOUTH-WEST. 

New Works on the Great Western Railway.—Works at 
Bristol for the accommodation of the goods traffic passing 
through the Severn Tunnel are progressing satisfactorily. 
Increased facilities will be given for this traffic by the 
construction of a relief line at Bristol, for which authority 
is being ae in a general og Bill now being pro- 
moted by the company. he Kemble and rap 
branch, and a line at Bodmin, forming a connection wit 
the Wadebridge Railway, are in course of construction. 
Frogrges is being made with the doubling of a branch to 
the East Bute Docks at Cardiff and with the extensive 
sidings and other works required to afford improved 
accommodation for the increasing traffic at that place. 
The reconstruction of the Penwithers viaduct on the 
West Cornwall line has been completed. An extension 
of the graving dock on the West Cornwall line has been 
completed. An extension of the graving dock at the 
Great Western Docks at Plymouth having been carried 
ovt, the dock is now adapted for the reception of the 
larger class of steam vessels calling at that port. 


Pembroke Dockyard.—A third batch of workmen— | Tyn 


twenty-nine in all—were on Saturday paid the wages due 
to them and dismissed at this yard. Notices were also 
served on twelve hired boys under the chief constructor. 

A New School of Engineering.—It is pro to organise 
a school of engineering in connection with the University 
College of South Wales and Monmouthshire. The out- 
lay contemplated is about 800/. 


Rolling Stock on the Great Western Railway.—The outla: 
made by the Great Western Railway Company for addi- 
tional rolling stock during the half-year ending December 
31, 1887, was 14,7947. The aggregate outlay made by the 
company for rolling stock to the close of 1887 was thus, 
8,473,7611. Further outlay for rolling stock is contem- 
plated as follows: Goods trucks, &c., 125,000/.; pas- 
senger carriages, &c., 25,0007. In the course of the 
second half of 1887, the company renewed its locomotive 
stock by twenty new engines at the charge of revenue. 
The number of locomotives upon the system at the close 
of 1887 was 1600 ; the stock of tenders amounted to 814. 


The Rhymney Iron Company (Limited).—The iialf-yearly 
meeting of this company was held on Thursday in London. 
Sir H. Tyler presiding. The proceedings were conducted 
in private, but it is understood that a deputation of local 
shareholders, headed by Mr. Dixon, attended, and 
strongly urged the necessity for alterations in the manage- 
ment and in the manner of dealing with the accounts. 
The meeting, which was of a stormy character, ultimately 
adopted the report of the directors by a large majority. 


Rhymney Railway.—In pursuance of the powers held by 
the Rhymney Railway Company, under the Act of 1885, 
the directors have laid down at Crwys, north of the 
Cardiff Station, sidings sufficient to accommodate 800 coal 
wagons. The directors have decided that the interests of 
the company require that the line from Caerphilly to the 
Monmouthshire Valleys, pro’ by them in 1886,'should 
be again proceeded with. The necessary deposits have, 
therefore, been made. 


Coal Shipping Facilities at Roath.—Tht following four 
steamers were recently loaded with coal in the t 
Dock at the following rate Fo hour: John Dickson, 219 
tons ; Ambient, 289 tons; Welsh Prince, 242 tons; Arara, 
tons. 


The Electric Light at the Bute Docks.—For several years 
t, Sir W. T. Lewis, the manager of the Bute Docks, 
as had under consideration the lighting of the docks by 
electrical appliances. The first section of the scheme 
contemplated is now being carried out. It comprises 
twenty-two arc lights placed at the entrance to the docks 
and basins. In accordance with a 9 spec made by 
Captain Pomeroy, dockmaster, the lights are carried in 
couples on poles between 35 ft. and 40 ft. high, which are 
so arranged, by means of coloured lenses fixed between 
the posts and the channel beyond, as to be adapted for 
pur of ordinary signalling with ships lying in the 
pene The motive power is — by an engine made 
by Messrs. Davey, Paxman, and Co., of Colchester, and 
purchased from the makers at the close of the Indian and 
Colonial Exhibition. The electric apparatus was supplied 
by Messrs. Crompton and Co., Chelmsford, 


Cardiff.—The coal trade has again been active, last 
week’s shipments having amounted to upwards of 170,000 
tons. Steam coal has been in good demand, and has ruled 
firm at fully late rates. Increased firmness has prevailed 
in house coal. The activity ier ae 4 observable in patent 
fuel has been barely maintained. The iron works of the 
district are running with regularity, and the production 
of manufactured iron and steel is proceeding upon a con- 
siderable scale. 


Erratum.—The paragraph which appeared in the last 
impression of ENGINEERING under the heading “ Water 
Supply of Hazle” should have been prefaced by the words 
Water Supply of Hayle,” the word ‘‘ Hayle” having 
been misprinted “ Hazle.” 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
numerous attendance on ’Change at Middlesbrough, but 
the market was rather flatter and very little business was 
transacted. No. 3 Cleveland pig iron was quoted 31s. 6d, 
for prompt delivery, but buyers were not disposed to do 
business even at this low figure and stood out for 3d. less. 
Shipments are very good for this season of the year, and 
there is evidently a large volume of trade going on. The 
Continental political news disturbs intending buyers, but 
makers feel satisfied that the present year will be one of 
fairly good trade. On Monday, Messrs. Connal and Co., 
the warrant storekeepers, had in stock at Middlesbrough 
348,457 tons of pig. is is an increase of 733 tons on last 
week, In Glasgow the same firm hold a stock of 944,661 
tons. In the manufactured iron trade there is more 
activity and prices remain firm. 


Shipbuilding and Engineering. Shipbuilders are busier, 
and numerous fresh inquiries come constantly to hand. 
There has been some slight dispute at Messrs. Raylton, 
Dixon, and Co,’s Cleveland Dockyard, Middlesbrough, 
amongst the men concerning some piecework, and for two 
or three days 300 employéds of this large yard were idle, 
but it is satisfactory to be able to state that the matter 
has now been amicably arranged, and that on Wednes- 
day morning the men resumed their work. Engineers are 
as well employed as ever, and fresh orders continue to 
be booked. The marine engine shops are so busy that 
there is a difficulty in getting through the orders at pre- 
sent on hand. Thes.s. Endeavour, the first vessel built 
by the firm of Messrs. R. Stephenson and Co., ship- 
builders and engineers, of Hebburn and Newcastle-on- 
e, to the order of Messrs. MacIntyre Brothers and 
Co., of Newcastle, arrived in the Tyne a few days ago 
from the Tees, where she has been for her machinery. 
The engines are of the triple-expansion type, built by 
Messrs. Blair and Co., Limited, of Stockton. She made 
a most successful run, the machinery working perfectly, 
and she attained a speed of about 104 knots on 124 tons of 
coals per day. 

The Steel Trade,—All the steelmakers in the north of 


y England are exceedingly busy and are working at high- 


pressure, being unable to keep up their deliveries to meet 
the requirements of their customers. Fresh contracts are 
easily obtained by makers and prices are firm. The pro- 
spects altogether for the ensuing twelve months in this 
important industry wear a very healthy appearance, 


The Make and Disposal of Pig Iron in Cleveland,—The 
Cleveland Ironmasters’ Association have issued from their 
offices at Middlesbrough their usual monthly returns 
showing the make and disposal of pig iron, which for this 
purpose includes the whole of the North of England. Out 
of 155 blast furnaces built 95 have been in operation, and 
have produced 216,838 tons of pig iron, being an increase 
of 2208 tons on the previous month. The stocks of pig 
iron now stand at 644,281 tons, an increase of 6599 tons 
on the previous month. The shipments from Middles- 
brough show a decrease of 4873 tons on the previous 
month, and an increase of 9428 tons on the corresponding 
period of last year. 

The Coal and Ooke Trades.—The fuel trades remain 
steady, and prices are unaltered. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Miners’ Wages Question.—The demand of the 
Yorkshire colliers for an increase of wages on the ground 
of an alleged advance in the price of coal, was referred 
to by Alderman Tatham, at the half-yearly meeting of 
the Lofthouse Colliery Company, held at Leeds. He 


h | stated that so far from the price of coal having gone up, 


there had been a continuous fall during the last 44 years, 
the price standing now at 5d. a ton Jess than at the 
beginning of that time. A 1d. per ton made a difference 
of 1000/. a year in the receipts of the colliery. The 
colliers at the pit took 17,9111. a year for wages, whilst 
the ay neg only took 27987. in dividends. He 

y thought the miners’ demand for a larger share in 
the profits well founded. Miners must not get hold of the 
idea that collieries existed merely for their benefit. 
Owners must have a fair return for their money, or trade 
would collapse. A restriction of the output would not 
lead to either an increase of wages or of profits, the 
prosperity of their colliery depending very much in their 
running fulltime. The company declared a dividend of 
74 per cent., including bonus, 


The North Central Water Company.—The half-yearly 
report to be submitted to the fifty-fourth general meeting is 
as follows: The directors have pleasure in submitting the 
accounts and balance-sheet for the past half-year to the 
shareholders. The sum of 129/, 1s, 9d. has been set aside 
for depreciation of plant, and 107/. 3s. 2d. added to the 
reserve fund as the interest on the investment account. 
The directors recommended that a sum of 500/. should be 
added tothe reserve fund, and that a dividend at the 
rate of 6 per cent. per annum on the paid-up capital free 
of income tax be declared, and that the balance of 1097. 1s. 
to be carried forward to the next account. The accounts 
show the assets of the company amount to 549,844/. 2s, 2d., 
and that the transactions for the year, according to the 
total of the revenue account, have been 83,162/. 6s. 4d. 
The depreciation fund account amounts to 236,865/. 6s. 3d. 


Trade in Erewash Valley.—The house coal pits in this 
valley continue todo a steady trade. From the eastern 
markets fair orders have come to hand of late, but the 
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prices are beginning to weaken. In the iron trade| remained a balance of 812,338/. 5s. 11d., available for 
there is not much change to notice. Makers of pig} dividend at 64 per cent. per annum, leaving a balance 
iron are well supplied with orders, but in the markets | of 36,489/. 7s. 3d. to be carried to the next half-year’s 
during the week not so much business has lately been | account. The revenue for the past six months showed 
transacted. Foundry pigs are quoted from 35s. to 40s., and | an improvement in commercial affairs. Lord Derwent, 
forge pigs from 33s. to 35s. at furnaces, Bars run from | owing to ill-health, retires from the Board of Directors, 
4l. 15s. upwards. ord Wenlock is recommended in his place. 


For nero « _ —~y0 material good and 
inquiries continue to come to hand, and the leading works : . “hall 
are fairly well employed. There is no change to notice in Fe Simran abe Bak ee 
the light branches, |shire on the question of providing proper ambulance 
North-Eastern Railway Company.--The half-yearly re- | appliances above and below ground to meet any emer- 
port of this company states that the outlay on capital for | ney in the working of the collieries under the new Mines 
the past half-year has been: New lines, 32,880/. 9s. 9d. ; | lation Act. e visit of Lady Alice Fitzwilliam to 
new lines opened for traffic, 123,438/. 3s. ; additional roll- | the Thorncliffe Collieries for the exhibition of the ambu- 
ing stock, 3670/,; making a total of 159,988/, 12s. 9d. | lance she has invented has been the means of calling 
After providing for the payment of all charges, there | attention to the need of proper ambulance appliances 


| being provided for the conveyance of patients to and from 
the Beckett Hospital and Dispensary, which hitherto has, 
to a great extent, been done gratuitously by Mr. A. F. 
Bedford, of Barnsley. The officials of the Yorkshire 
Miners’ Association, whilst cordially welcoming the work 
of kind and benevolently disposed ladies, point out that 
the new Mines Regulation Act provides for ambulance 
appliances being provided at every colliery, and any 
failure to supply them is an evasion of the Act. 


Manvers Main Colliery.—We understand that this col- 
liery has been converted into a limited company with a 
capital of 420,000/. None of the shares will be offered to 
the public, the capital being allotted among the present 
partners and their friends. The company was registered 
a few days ago by Messrs. Burdekin and Co., solicitors, 
Norfolk-street. 
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“THE STRUGGLE FOR EXISTENOE.” 

Unpver the above heading Professor Huxley has, 
through the medium of The Nineteenth Century, 
brought home to many estimable people, who are 
not in the habit of thinking for themselves, some 
very cogent facts. The professor’s forcible article 
—forcible not from the novelty of its matter but 
from the unshirking manner it looks facts in the 
face—should be read by people of all classes. 
There is in it nothing over the heads of the most 
simple, for the author is the reverse of those 
teachers he exclaims against, ‘‘ who have not found 
out how much the power of teaching a little de- 
pends on knowing a great deal, and that tho- 




















ty | roughly.” 


Professor Huxley goes right back to the begin- 
ning of things ; dealing first with pre-historic man, 
and showing by the evidence they have left—mostly 
their own bones—that our very remote ancestors 
pursued the struggle for existence after the manner 
of the wolf and hyzena. 

Traversing the intervening ages Professor Huxley 
comes down to our own day when the produce of 
the soil will not suffice to feed one-half our popula- 
tion, so that we have to offer food-producing 
countries things which they want in exchange for 
things we want. 

We are then, under penalty of starvation, a 
nation of shopkeepers. ‘‘ But other nations keep 
shop, and if our goods are inferior to those of our 
competitors, there is no ground which can be alleged 
why our customers should not prefer the latter.’ 

Such irrefutable propositions as these lead Pro- 
fessor Huxley to consider how England may best 
help herself to hold her own ; and those who know 


| him will anticipate his profession of faith in the 


virtues of better and more extended technical 
education. This is one of the questions of the 
hour, and as it is, we are told, to form a subject 
for legislation in the session of Parliament which 
opened yesterday, we may with advantage give a 


ae | little space to its consideration. 


Professor Huxley tells us that technical "educa- 
tion ‘‘ has become a necessity. The old apprentice- 
ship system has broken down. Invention is con- 
stantly changing the face of our industries, The 
instruction formerly given by the master must 
therefore be more than replaced by the systematic 


teaching of the technical schools.” 
43 


We wish we could share to the full Professor 


,|Huxley’s later faith in the saving virtues of 


technical education, but it is much to be feared 


5|that the necessity for technical education in 


handicraft, at least, is growing, in some respects, 
less urgent every day. We should like to take 
Professor Huxley into some of our largest and 
best organised engineering establishments of the 
present day. We have in mind a large shop 
in one of those mammoth factories, which will 
serve as anexample. It is known as the “milling 
shop,” and here we should see a hundred or 
more machines, tended only by boys, who have 
no further want of ‘‘ technical education,” than 
will enable them to pull a lever or turn a handle 
and throw finished parts into a box. Yet these 
machines produce automatically engine parts of 
a complicated form, which, a few years ago, 
would have required highly skilled labour, the 
result of long and patient training. This is not 
a solitary, although it may perhaps be the 
most striking instance. We might see in other 
departments of the same works cylinders and 
crankshfaft bearings bored in one machine at 
one setting and cylinder ends planed, &c., with- 





out marking off; and thus the services of a 
highly-trained craftsman dispensed with. In an- 
other department we should see forgings stamped 
in dies under steam or power hammers, so that, let 
the man be as careless or unskilled as he may, he 
could hardly produce an ill-formed piece. These 
appliances, too, would be working at a speed that 
could never have been even distantly approached 
by the best smith that ever lived. If we follow 
these ‘‘stampings” we find them treated by the 
milling machines before mentioned, or drilled in 
jigs, again avoiding marking off and the possibility 
of error; and in fact at every turn we see the 
skilled mechanic of old superseded by the automatic 
labour-saving machine, with its hardly less auto- 
maton attendant. 

Where is the necessity for technical education 
for the great majority of ‘‘hands” in the face of all 
this? and how far does the same apply throughout 
the range of industrial enterprise? Who wants 
skilled wheelwrights now when a few ingenious 
machines will do the work so much more cheaply, 
expeditiously, and accurately? What will become 
of the present race of coopers when the cask- 
making machinery, ‘now in its infancy, obtains a 
footing? Where are the skilled lacemakers of a 
generation ago? What has become of the great 
bulk of our watchmakers, shipwrights, tinsmiths, 
and thousands of other skilled operatives? Even 
the poor sempstress has now but to turn the wheel 
of a sewing machine, and there is hardly a thread 
of clothing from our boots to our hats that is not 
made ‘‘ by machinery.” 

There is, however, no need to multiply examples 
to point our moral. Scarcely a week passes but our 
columns contain an instance of some new machine 
or apparatus destined to displace skilled human 
labour. The call for the technically educated is 
lessening daily. 

It will not be supposed that we wish to decry 
the good work done by those who have laboured 
so well in the cause of technical education. On 
the contrary, the very production of those beau- 
tiful and ingeniously designed machines of which 
we have been speaking, calls for greater natural 
gifts and an intelligence more highly trained 
than was ever demanded from the mechanic of old. 
Technical education holds as high a place as a 
necessary factor for the maintenance of our national 
prosperity as its most staunch supporters can claim, 
Professor Huxley, in his article, speaking of the 
functions of ‘‘ technical training,” gives last of 
all ‘‘capacity-catching machinery.” The phrase is 
apt. We should ourselves have placed it first; and 
what we have said will afford a clue to our prefer- 
ence. 

In these words, we take it, the paramount func- 
tion of technical education is expressed, and no 
higher or more useful destiny could be claimed for 
it. It is not, however, the aspect of the question 
which is most prominently put forward by those 
who speak with greatest authority to the people ; 
and only this week Sir Lyon Playfair stated that 
we can only maintain our manufacturing supremacy 
by giving our workmen a thorough system of 
technical education. For our own part we incline 
to the view of Drs. Belfield and Hailman, who look 
on the advantages of technical education for the 
masses from what we might describe as the kinder- 
garten point of view, that is, that manual train- 
ing will administer an intellectual tonic. But it 
would only injure the cause to claim more for 
it than can be performed, and technical educa- 
tion can never be the direct means of rescuing 
the great mass of the lower orders of operatives 
from that terrible struggle with want and misery 
of which we unhappily hear so much, “that 
condition,” as Professor Huxley so forcibly says, 
‘¢in which the food, warmth, and clothing 
which are necessary for the mere maintenance of 
the functions of the body in their normal state 
cannot be obtained; in which men, women, and 
children are forced to crowd into dens wherein 
decency is abolished, and the most ordinary condi- 
tions of healthful existence are impossible of attain- 
ment, and in which the pleasures within reach are 
reduced to bestiality and drunkenness.” 

Technical education is too mild a weapon with 
which to battle against the terrible evil so truth- 
fully portrayed, and indeed we must look for some 
higher instrument. We will, however, before we 
conclude, give what we conceive to be the most 
fruitful sources of that condition of misery 
that occupies so much of Professor Huxley’s consi- 
deration. There are, of course, as the professor 
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tells us, a large number of the most destitute part 
of the population, who are irretrievably sunk in 
the lowest depths of poverty and degradation. 
They are so, one might almost say, by nature ; idle, 
shiftless, and hopeless. Of these we do not speak, 
for no plenty of work to be had could help them, 
But there are, in times of commercial depression, 
others who are brought to almost as low an ebb 
only by failure of the work which would keep them 
in comparative comfort. From what cause does 
this failure of work for willing hands arise? We will 
take a single instance in illustration. Five years ago, 
theshipyards and marine engineering shops through- 
out the country were in such a state of activity that 
purchasers often could not even place their orders. 
As a natural consequence all operatives connected 
with this class of work were in immense demand, 
working night and day and makiog wages little less 
than fabulous. On the Clyde this was especially 
the case. One might suppose that the majority 
of the men would have benefitted by the unwonted 
exertions they had to put forth, and either saved 
something for a possibly rainy day, or perhaps put 
their homes in better trim. Such unhappily was 
not the case in far too many instances. As a pay- 
master of one of the yards was in the habit of say- 
ing, ‘‘ they earned the money like horses and spent 
it like asses.” Where they spent it we need not 
inquire, but the busy time came to an end, and the 
stagnation that followed was as marked as had been 
the unnatural activity which preceded it. The in- 
evitable consequence followed, and thousands of 
men who, a few months or even weeks before had 
been lavishing on their pleasures more money in a 
day than would suffice to keep themselves and their 
families for a month, were plunged into a depth of 
want littieshort of that which Professor Huxley so 
vividly describes. Justice compels us to admit 
that to a great extent these calamities were of the 
men’s own seeking, but thrift and forethought have 
never been amongst the virtues of the British ope- 
rative. At any rate these men might claim they 
were willing to work hard, could work be got, and 
they were entitled to sympathy so far, The evil 
arose from the unnatural rush of trade; for the same 
amount of work spread over a rational space of 
time would have bridged the period of depres- 
sion, which we only now hope is drawing to a 
close. 

These ‘‘ booms” of trade are bad for every one. 
Bad for the purchasers, as they have to pay higher 

»rices for what they require—or think they require. 

ad for the manufacturers, as they cannot produce 
so profitably, and more than all bad for the work- 
men, their wives, and children. All three classes 
are victims to the unscrupulous business ‘‘ opera- 
tors,” who rig markets, organise corners, inflate 
or depress industries, as they happen to be bulls 
or bears, and lay traps to persuade ignorant 
and unsuspecting persons to invest money for the 
sake of the commissions and other plunder that 
may be extracted through the handling of the busi- 
ness. Such influences as these turned what would 
have been a healthy revival in the shipbuild- 
ing industry into an unwholesome boom, with 
such dire results to all except the ‘‘ promoters” 
and ‘‘ managers” who profited and got fat like flies 
on & carcass. 

Professor Huxley gives so much attention to the 
struggle for existence on the part‘of the operatives 
that he has little space left to view the matter as 
affecting the masters or employers. This part 
of the subject opens up far more complex questions 
as it brings us directly face to face with foreign 
competition ; and in any case administrative func- 
tions must necessarily be of more importance than 
those simply executive. For this reason com- 
mercial education may perhaps be of more import- 
ance than technical education. Ten years ago 
Professor Huxley said: ‘* The workshop is the 
only real school for a handicraft.” We hardly 
think he would state the parallel case and claim 
the counting-house to be its only real school of 
commercial education. The original idea which 
Professor Huxley advanced ten years ago was that : 
** The education which precedes that of the work- 
shop should be entirely devoted to the strengthening 
of the body, the elevation of the moral faculties, and 
the cultivation of the intelligence, and especially to 
the imbuing the mind with a broad and clear view 
of the laws of that natural world, with the compo- 
nents of which the handicraftsman will have to 
deal.”* It is not necessary to inquire how far the 





* The Fortnightly Review, vol. xxiii, N. 8., page 58, 








professor has since altered his opinion with a fuller 
recognition that the apprenticeship system has 
broken down. But it is apparent that a young 
man may carry his studies in commercial education 
further than those he proposed for the future 
handicraftsman ten years ago. Doubtless no 
one supposes that the best markets for fabrics, 
or sewing machines, or steam engines, with their 
ruling prices, can be learned in classes or at lectures, 
but there are many subjects that could be fully 
mastered by the student. To take only one in- 
stance, mentioned by Mr. Goschen the other day 
in his inaugural address as Lord Rector of Aber- 
deen University, the law of bills. It is a subject 
that might be taught scientifically and completely 
in a school, whilst in the counting-house it could 
never be acquired but by a laborious course of rule 
of thumb. A good deal has been said on this sub- 
ject of commercial education lately, and there is 
much, very much, we might learn of the com- 
mercial or trading side of our vocations, 

But there are also other reforms of a less easily 
defined character to which we would do well to turn 
our attention. The British merchant and manufac- 
turer, the latter especially, too inflexible—alto- 
gether too stiff-necked a mortal. He thinks 
what he does not do, or what he does not 
know, not worth doing or knowing; and he has 
not that suppleness or complaisance which will 
allow him to conform to the opinion of others, 
even when it is for his own good. This may 
seem to some an over-strained conclusion in these 
days of commercial depression and close competi- 
tion; but it is nevertheless true, and that, unfortu- 
nately, of those firms in other respects the most 
worthy and old-established. It is true ‘‘an order’ 
will be competed for far more actively than was ever 
known in past days ; but little enough pains and 
forethought are bestowed on calling orders into 
the market or creating new demands. There are 
exceptions, the boom and stagnation cycle of the 
last ten years in the marine engineering trade having 
so far worked for good as to produce one of the most 
notable developmentsin the triple-compound engine: 
although those who best know the history of this 
invention, since Mr. Alexander Kirk first had it thrust 
upon him by the force of circumstances, will acknow- 
ledge that, after all, it owes its existence more to 
natural evolution than spontaneous creation. 

It was a pleasant and (to ourselves) harmless 
luxury to dictate terms to all the world our 
customer, and bid the advocates of change or im- 
provement go pack, so long as we could afford it; 
but it has now become a wanton extravagance—a 
wasting of our substance—for we can afford it no 
longer. ‘‘Othet nations are now keeping shop, 
and deal in the same goods as ourselves.” When 
Sir Henry (then Mr.) Bessemer first attempted to 
introducé the metallurgical process which has since 
gone by his name, practically he was in the hands 
of British ironmakers, and we all know what a re- 
ception they gave him. Had he not been a many- 
sided man, with courage and energy in establishing 
his invention equal to his genius in originating it, 
England might have waited many a long day for 
Bessemer steel. Still, as it turned out, we could 
afford to wait, for England, after all, reaped the 
advantage of being the first to make ‘‘ingot 
iron ;” but how is it now? Within the last two or 
three years the basic process of steelmaking has 
been introduced. Compared to the reception of Sir 
Henry Bessemer, that of Messrs. Thomas and Gil- 
christ has been open-armed welcome, but difficulties 
have been encountered. Since the days of the in- 
troduction of Bessemer steel, the iron industry of 
some parts of the Continent has been developed 
to an enormous extent, and the advocates of the 
basic process are no longer in the position that Sir 
Henry Bessemer was forced to occupy. ‘‘ Other 
nations now keeping shop,” the inventor has a 
choice of customers. The results may best be 
py deem by what was said at a meeting of 
a 


eading scientific and technical institution by | - 


the manager of one of the largest shipyards 
in the kingdom. ‘‘These large castings,” he said 
in effect, for we quote from memory, ‘‘come from 
Germany. They are engine frames, propeller 
shaft brackets, condensers, and other heavy articles 
of a similar type. I hate to send abroad for them 
and would only be too glad to get them in England; 
but what am I to do? I absolutely cannot get such 
castings made in England. I can get more costly 
ones, perhaps better intrinsically, but little if any 
better for my purpose, and infinitely more expen- 
sive, so much so, in fact, as to be prohibitive ; or 





I can get somewhat cheaper ones of iron, but they 
would not answer my purpose. I have shown these 
casting to English steelmakers, have told them 
what I pay for them, and have offered them orders 
for similar work if they can do them at the same 
price. But they can’t, and so I am forced to go 
abroad.” 

These German castings were made from steel 
manufactured by the basic process ; an English in- 
vention made by Englishmen, and first introduced 
in this country. Some blame Lloyd’s or the Board 
of Trade, some the Admiralty, and others the 
natural defects of the system, or anything but their 
own obstinacy, that the basic process of steel- 
making has not made more progress in England. 
They may be right or they may be wrong, but the 
fact remains that a German firm can, by the aid of 
basic steel, force their castings on unwilling firms 
of English shipbuilders, 

It has been our lot to listen to a few discussions 
during the last year or so, in which the question of 
basic steel has been brought forward. We have heard 
one gentleman get up time after time and dilate 
upon the iniquities of that material as illustrated by a 
defective lot of basic ship-plates, sent to him in the 
early days of the invention; whilst some steelmakers 
present cheered him with delight. These men are 
makers of acid steel (Bessemer or Siemens-Martin), 
and would have served Sir Henry Bessemer in the 
same way had they flourished twenty or thirty 
years earlier. They are direct descendants of the 
man who tried to pose George Stephenson with a 
cow on the line. 

German steelmakers have had troubles enough 
with basic steel, but they have not accepted them 
as indisputable evidence of the worthlessness of the 
process ; nor have they been glad of an excuse to con- 
demn anything new or to snub a sanguine inventor. 





THE WEATHER OF JANUARY, 1888. 

THE year commenced with mild moist air in the 
British Islands, though in Central Europe the cold 
of the air was extremely severe, at Munich as low 
as minus 6 deg. on the Ist, and minus 11 deg. on 
the 2nd, at8 a.m. Fog and high barometer then 
became the predominant features of the weather, 
the latter part of the month had more variable 
weather, though inclining to fine. The temperature 
of the month was seasonable; the rainfall much 
less than the normal quantity though the air was 
generally damp ; the barometrical pressure was 
much greater than usual; and the duration and 
prevalence of fog quite abnormal. The mean 
temperature and pressure of the atmosphere at 
extreme positions to which the Isle of Man is 
central were as follows: — 








| . | ean : 
P Mean Difference | Difference 

Positions. | Pressure. [from Normal, Tempera- from Normal, 

| | - 

! 

in. in. deg. deg. 
North ..| 29,98 above 0.24 | 42 above 3 
South | 30.26 » , 80 | 4 nil 
West | 80.18 an B85 44 above 1 
East 30.18 99 82 338 below 1 
Central | 30.16 > 4 sau | 42 above 1 








The mean temperature was decidedly above the 
average in the north of Scotland. Atmospheric 
pressure was remarkably high, and as the excess 
was nearly equally distributed the resultant of the 
daily general directions of the wind give a normal 
resultant from S.W. by W. The distribution of 
rainfall, including the small amount of snow, as 
regards frequency and amount, may be inferred from 
the following results : 
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| Difference 

Places. | Rainy Days. | Amount. 'trom Normal. 
| in. in 

Sumburgh .. wal 27 3.35 below 0.31 
TT apg liccd hem 22 1.78 ees 
Valencia 18 | 3.88 » ee 
Yarmouth ., 15 | 0.83 >. ae 








In the north of Scotland, where the temperature 
was so mild, rain was frequent and the amount 
normal, but England.and Ireland had only about 
half the average quantity. 

The greatest atmospheric pressure, 30.7 in., 
occurred on the 13th ; the least, 29.0in., on the 2nd. 
The highest temperature, 63deg., was reported at 
Durhan, on the 8th ; the lowest, 10 deg., at Geldes- 
ton, on the 30th. At 8 a.m. on the 20th, while the 
temperature at Scilly was 50deg., it was only 
22 deg. at York ; on the 27th, Scilly 47 deg., Sum- 
burgh Head 24 deg. ; on the 29th, Scilly 41 deg., 
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Parsonstown 19 deg.; on the 30th, Malin Head 
40 deg., York 17deg. On the 4th, 1.45in. of rain 
was measured at Roches Point, and on the 6th, 
1.60 in. at Mullaghmore. Reckoning by the 
weather notation, 7 days were clear in the west and 
4 in the north; 16 were overcast in the east and 
22 in the central district. The duration of bright 
sunshine for the four weeks ending on the 30th, 
estimated in percentage of its possible amount, was 
for the United Kingdom nearly 20, Channel Isles 
31, south Ireland 25, east England 24, south-west, 
south, and central England 19, east Scotland 23, 
north Ireland 18, north-east England 16, north- 
west England 14, west and north Scotland 13. 

The prominent feature of the weather in January 
was fog, widespread and persistent. It has been 
the subject of some remarkable observations which 
deserve notice. An abnormal spell of warmth and 
moisture commenced on the 3rd. On the 6th 
Ventnor was ‘‘ enjoying an equable climate, as mild 
and as bright as in June.” On the 7th fog pre- 
vailed all over the English Channel, and spreading 
northward covered all England. On this and the 
next three or four days maxima temperatures were 
registered which had not been so high in January 
for many years. The fog continued to spread, and 
by the 10th covered England, the English and Irish 
Channels, France, Holland, the North Sea, and the 
Baltic. Over London the fog continued unbroken 
for sixty-three hours, This region was not clear of 
fog until the 15th. The type of weather during 
this period of fog was a winter anticyclone, of which 
this region was experiencing the northern portion 
where light airs, chiefly from S.W., moist and 
warm, were being gradually chilled by the down- 
ward tendency of cold air which it is thought takes 
place under the high atmospheric pressure of these 
wind systems. The veteran meteorologist, Mr. E. 
J. Lowe, states in Nature that at Chepstow ‘‘ from 
the 7th to the 14th the air was completely saturated 
with moisture. The most notable feature was that 
of cold air passing over warm ground, for from the 
11th to the 15th the greatest cold on the grass did 
not descend to that at 4 ft. Such a condition of 
the air as this has not been noticed since I com- 
menced observations in 1838. Throughout the 
12th, after 9 a.m., the temperature on the grass 
was about 32 deg., whilst it was a frost from 
the height of 1 ft. upwards; at 10 a.m. the tem- 
perature on the grass was 32.8 deg.; at 4 ft., 
29.8 deg. ; at 10 ft., 28.6 deg. The fog lasted from 
the evening of the 6th till 3 p.m. of the 14th. 
It was wet, and yielded much moisture. On the 
11th, on the side facing the fog current, every leaf 
and twig had a horizontal deposit of ice, increasing in 
length from } in. at 4 ft. above the ground to fully 
1 in, at 10 ft. ; the outside edge of this ice being as 
thin as the fine edge of a knife; and the whole 
upper surface of all laurel and other large leaves 
that were horizontal, had a coating of ice so thin 
(although it could be detached without breaking) as 
almost to resemble gold-leaf, on which were trans- 
parent impressions of every irregularity, however 
minute. On the side of the trees opposite to this, 
current, instead of rime there were nearly pear- 
shaped transparent drops of frozen water, of various 
sizes, mostly as large as 4 in. in diameter; they 
were situated not quite at the point of every leaf. 
The ground temperature being above 32 deg., the 
vivid green of the grass was a great contrast to the 
ice on the trees.” ©, Carus-Wilson noticed at 
Bournemouth, during the fog on the 13th, that 
some of the drops of water falling from a pine tree 
reached the ground as pellets of ice. These he 
supposes fell from the topmost branches, 10 ft. at 
the most, and travelling quickly, suffered loss of 
heat by rapid evaporation, though as the air was 
saturated this explanation seems invalid. 

On the 15th easterly winds set in, bringing keen 
cold weather. The latter portion of the month was 
more seasonable, though variable, bright and cold 
air being alternated with mild, misty air, and rain, 
sleet, and snow. Some few days were fine, followed 
by moonlight nights and thick hoar frosts. ‘‘ Winter 
is best in January ” is an old saying among farmers, 
and cold clear atmosphere, night frosts, high winds 
causing dry hard land were, though occasional, 
very welcome, 





THE INSTITUTION OF MECHANICAL |, 


ENGINEERS. 

Tue forty-first annual general meeting of the 
Institution of Mechanical Engineers was held on 
the evenings of Thursday and Friday of last week ; 
the Institution of Civil Engineers having extended, 





as usual, the hospitality of their theatre to the 
kindred Society. The chair was occupied through- 
out the proceedings by the President, Mr. Kd- 
ward H. Carbutt, and there was a good attendance 
of members and visitors. 


THE ANNUAL Report. 


The first business, after the usual formal pro- 
ceedings had been disposed of, was the reading of 
the annual report. The number of names of all 
classes on the roll of the Institution at the end of 
last year was 1741, as compared with 1674 at the 
end of the previous year. During 1887 there were 
added to the register 130 names; against which the 
loss by deceases was 23 names, and by resignation 
or removal 40, leaving a net gain of 67. Reference 
to the balance sheet showed that the receipts during 
the year were 57531. 15s. 7d., and the expenditure, 
actual and estimated, was 4787/. 10s. 8d. The 
total investments and other assets amount to 
21,0011. 3s. 2d., mostly invested in railway deben- 
ture stock. In last year’s balance sheet there appears 
anew item. This was three years’ corporation duty 
amounting to 701. 13s. 8d. Three years’ duty are 
included in the accounts under consideration, for 
the reason that the payment has remained in abey- 
ance pending an appeal against the claim for this 
tax made by the tostitution of Civil Engineers. 
This appeal was decided in favour of the Govern- 
ment and against the Institution, but it has been 
decided to carry the matter to the House of Lords. 
The Institution of Civil Engineers and kindred 
societies claim immunity from the tax, as they con- 
sider themselves educational bodies ; a view about 
which there can be no second opinion. 

Reference was made in the annual report to 
the experiments of ‘‘The Research Committee on 
Friction,” which had been carried out under the 
direction of Mr. Tomlinson and Mr. John G. Mair 
by Mr. Beauchamp Tower. The report of the 
Committee had been printed, and was set down on 
the programme for reading and discussion at the 
meeting ; but time failed, and it was therefore ad- 
journed until next meeting. 

Reference was also made to the progress of the 
research on rivetted joints, with thicker plates and 
larger rivets closed under heavier pressure. The 
tests have been made, and Professor Kennedy is 
now preparing his report. 

The Research Committee appointed to draw up a 
standard form of marine engine trials are also said 
to have made some progress. Measuring tanks are 
being made, and permission has been obtained from 
some shipowners to carry out trials on their vessels. 

The Research Committee appointed to inquire into 
the action of steam jackets, under the chairmanship 
of Mr. Henry Davey, have made some progress as 
far as preliminary work, and arranging a basis of 
operation, is concerned. 

The mention of the four important subjects 
which are the objects of these research committees 
will give a fair gauge of the good such societies as 
the Institution of Mechanical Engineers do for the 
country. Work of this nature could hardly be 
done satisfactorily in any other way ; certainly not 
by any State directed organisation, and no private 
firm would be likely to, or for that matter could, 
command the facilities of outside support necessary 
for carrying these inquiries to a successful issue. 
No doubt the most powerful and best organised 
of our large engineering establishments are con- 
stantly making inquiries of this kind. But they 
must, as we have said, necessarily be of an im- 
perfect nature, and there is this further important 
difference, that those who do such work under ordi- 
nary commercial conditions very naturally keep 
more or less to themselves the information they 
obtain. It would be difficult to estimate the amount 
of time and money yearly wasted in this way. In 
some branches of inquiry the work is done over 
and over again, and the results attained are very 
seldom conclusive or satisfactory. As to the 
legality of imposing a special tax on institutions 
which undertake such inquiries for the good of the 
nation at large, we have nothing to say. The Lords 
will decide that. But we may express a very strong 
conviction as to the impolicy and moral injustice of 
such a course. 

When Mr. Bache had concluded the reading of 
the annual report, the President added a few 
words in comment. He referred to the value of 
many of the papers read during the previous year, 
and to the evidences that had been received of the 
attention they attracted both in this country and 
abroad. Speaking of Mr. Edgar Rathbone’s con- 





tribution on the Lake Superior copper mines, he 
stated that since that paper was read there had 
been a very serious fire at the Calumet and Hecla 
mines in that district, and amongst other things 
all the props had been burnt out; so that no 
metal had been taken from the mines since, 
As the Lake Superior mines had produced about 
one-seventh of the total copper supply of the whole 
world, the catastrophe might, no doubt, be con- 
sidered in a great measure, to account for the 
recent remarkable rise in that metal, and although 
the price had fallen somewhat from the highest 
limit it had touched, there was a substantial 
reason for an enhanced value. Referring to the 
late Mr. Robert Willie’s paper on triple-expansion 
marine engines, Mr. Carbutt said that subject had 
been very fairly dealt with in the paper and the dis- 
cussion to which it had given rise. It would be fit 
that the Institution should have brought before it 
a parallel inquiry in land practice, which iavolved a 
consideration as to the advisability of compounding 
locomotives, At present two large railway companies 
were adopting that course, and the President in- 
vited Mr. Worsdell, the locomotive superintendent 
of one of them, to read a paper on the subject. The 
research committees, the President said, were doing 
most valuable work. Subjects such as the committees 
had under consideration were of the most vital im- 
portance to engineers, in evidence of which, and of 
the interest they excited, he instanced the discus- 
sion that has arisen in the columns of ENGINEERING 
on the Newcastle engine trials of the Royal 
Agricultural Society. The President next spoke at 
some length on the question of national defences, 
basing his remarks on the presidential address he 
delivered last year, which was, as our readers will 
remember, entitled ‘‘ Fifty Years Progress in Gun 
Making.” Mr. Carbutt was one of the members of 
Lord Morley’s Committee on guns, and called atten- 
tion to the report recently issued. He wished to 
repeat what he had before stated, that the defence 
of the country was a mechanical question, and it 
was therefore one especially suited for the Institu- 
tion to consider. He had some time ago said 
that one of the nation’s great wants was more guns, 
and within the last week or so his testimony had 
been supported by Lord Brassey. Not only were 
there too few guns for defence of home and foreign 
stations, but in far too many cases those in position 
were not of a sufficiently powerful character. He 
gave instances in India and at the Cape where 
inefficient muzzle-loaders were in place; these 
would be quite incapable of repelling such assaults 
as might reasonably be expected to be made against 


them if we were at war with a powerful foe. 
The President next pointed out the ys ssa of 
encouraging private contractors to put themselves 


in a position to manufacture guns, and then went 
on to speak at some length on the system of 
management pursued at Woolwich Arsenal. He 
pointed out that the gist of the report of Lord 
Morley’s Committee was contained in the first two 
paragraphs. In these it was advised that a military 
man should be appointed as head of the whole esta- 
blishment, and that a competent mechanical engi- 
neer should be placed in charge of the carrying out 
ofthe work. The Government had so far followed 
the directions of the Committee as to place Colonel 
Maitland at the head of the establishment ; and Mr. 
Carbutt took the opportunity of expressing his own 
sense of the wisdom of the choice, for he was of 
opinion that no better man could be found to fill 
the position. But it was useless to appoint a man 
of high attainments to the post and not provide 
him with the machinery necessary to give his 
abilities fair play. Although the Government had 
carried out the first recommendation of the Com- 
mittee they had totally ignored the second, for no 
mechanical engineer had been appointed to superin- 
tend the carrying out of the work. The President 
expressed his opinion of the foolishness of this step 
in the most emphatic manner ; and in doing so can 
hardly fail to have the approval of every sensible 
and unprejudiced person who may be acquainted 
with the subject. He considered that a competent 
and responsible engineer would increase the output 
of Woolwich Arsenal 20 per cent. without increased 
cost. But such a man must be paid for, as the 
demand for able managers of this class is quite up 
to the supply. What he found on inquiry, how- 
ever, was that the mechanical head of the depart- 
ment got 400/. a year and a house, a ridiculously 
inadequate sum. The chief clerk, however, who 
occupied a post to which was attached no responsi- 
bility received one-half as much again, The con- 
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sequences, as might be expected, were disastrous, 
and the President gave a few instances of what 
had come to his notice in the course of the in- 
quiry. Inthe matter of usable stores, for instance, 
he found the storehouses fairly crammed. In no 
instance was there less than a two years’ supply in 
stock, and in many cases there was a five years’ 
supply. The value of these stores in stock reached 
the almost incredible sum of nearly half a million 
—actually about 450,000/.—whilst 100,000/., the 


President stated, would be an ample sum for the | p 


purpose. There was absolutely no excuse for this 
vast accumulation of material, and the interest on 
the difference between the two sums named would 
many times pay the salary of a man capable of re- 
forming such abuses. There were other undesir- 
able features that might be dwelt upon, such as 
guns made in one department of the Arsenal not 
fitting carriages made in another, but Mr. Carbutt 
said that for his part he would, so far as lay within 
his power, give the Secretary of State for War no 
peace until better management was introduced to 
sweep away such abuses; a resolution to which the 
meeting evidently gave their entire sympathy. 

At the conclusion of his comments on the report, 
the President announced that the summer meeting 
of the Institution would this year be held in 
Dublin. 

TRRIGATING MACHINERY. 

The meeting next resumed the discussion of the 
paper on ‘‘Irrigating Machinery on the Pacific 
Coast,” by Mr. John Richards, of San Francisco. 
This discussion, it will be remembered, was ad- 
journed from the last meeting, Professor Unwin 

eing the only speaker who had been heard. We 
published the paper in extenso at the time,* with 
the illustrations, but we reserved Professor Unwin’s 
remarks in order that they might appear with those 
of other speakers. 

Professor W. Cawthorne Unwin on the former 
occasion pointed out that the particulars which 
were contained in the paper were the result of ex- 
perience, and should be received with respect. 
The question of compounding centrifugal pumps 
was a most interesting one, and he might point 
out that the idea was very old, the arrangement 
being described in some early books, but for 
some reason the system had not flourished in 
Europe, although he could not conceive why. 
He thought that the difficulties that were inci- 
dental to using centrifugal pumps for high lifts 
vanished when compounding was introduced. 
The centrifugal pump was simply a_ reversed 
turbine, and turbines showed the same efli- 
ciency at high, as at lower speeds. No single 
machine like a centrifugal pump could be adapted 
to great variations of condition without working for 
agreat part of the time at a low efficiency. The 
low efficiency of the centrifugal pump had arisen 
chiefly from two causes. The first was that the 
pump was expected to adapt itself to the motor 
instead of the motor being adapted to the pump. 
The efficiency of the centrifugal pump was very 
closely connected with the diameter of the pump ; 
the friction of the pump increased something 
like the fifth power of the diameter, whence the 
waste of work, which was almost entirely friction in 
the pump, increased very fast if the pump was made 
of too large a diameter. The second cause of low 
efficiency was the absence of proper arrangements 
for utilising the kinetic energy of the water leaving 
the pump disc. The author of the paper had raised 
an objection to pumps with shrouded vanes, that 
there must be serious leakage at the joint between 
the wheel and casing. In pumps with shrouded vanes 
the water between the stationary casing and the 
pump wheel was put in rotation by the friction of the 
outside surface of the revolving pump wheel. Con- 
sequently the ordinary proportion of pressure or 
head at the joint round the inlet orifice was only 
one-fourth what it was at tle outer circumference 
of the wheel ; and therefore, although there might 
be a slight gap at the joint, any leakage at that 
point (the speaker thought) was not really a very 
serious matter. In regard to the unbalanced axial 
thrust of the centrifugal pump which received the 
water on one side, the speaker referred to some 
results of experiments made in California with a 
view to relieving the thrust on a footstep bearing. 
The shaft near the footstep carried discs revolving 
with it, and was inclosed in a casing having fixed 
discs between the discs on the shaft. There were 
radial vanes on the upper side of the revolving discs 





* See ENGINEERING, vol, xliv., pages 479, 525, and 562, 


and on the upper side of the fixed discs. Hence 
the water in the casing was put into rotation on the 
upper side of the shaft discs, and stilled under- 
neath them. The result was that the downward 
pressure of the revolving water on the upper side 
of the shaft discs was much less than the upward 
pressure of the still water below ; that is, there was 
an unbalanced pressure supporting the shaft. It 
appears that an hydraulic footstep of this kind 
might have less than half the friction of an ordinary 
ivot. 

The discussion was resumed last week by the 
secretary reading a reply which the author had 
forwarded to Professor Unwin’s remarks. He 
stated that on reflection, perhaps, Professor 
Unwin would modify his statement that a centri- 
fugal pump is simply a reversed turbine. Con- 
versant as the professor was with the laws govern- 
ing the operation of these two machines, the author 
was led to think he must have some other meaning 
than that they are identical ; for centrifugal action, 
which is the principal factor in the duty of a pump, 
holds a secondary rank in a turbine, and is often 
wholly disregarded. Professor Unwin’s remarks 
concerning the adaptation of centrifugal pumps to 
their work were fully confirmed by the author's 
own observations and experience. 

In respect to the objection to wheels with incased 
vanes, the author’s intention was to point out that, 
in the case of a single inlet pump, such wheels 
cause an axial thrust equal to the area of the inlet 
multiplied by the discharge pressure. The author 
said that, while Professor Unwin is unquestionably 
correct in assuming a rotation of the water on the 
smooth sides of an ordinary shrouded wheel, yet 
when two or more such wheels are compounded 
this rotation of the water is not permissible, and 
haa to be prevented by baffling vanes or fixed guide 
blades in order to destroy centrifugal effect, and so 
to permit the water to return to the centre of the 
second wheel. The axial thrust of the pump discs 
is an obscure matter, or at least not well under- 
stood. A wheel of 24in. in diameter, constructed 
as illustrated in the author’s paper, but without the 
vanes on the back, would, when working against a 
head of 40 ft., sustain an axial pressure on the back 
more than 70001b. This is, the writer proceeded 
to point out, opposed by less than one-half as much 
pressure on the front face, having what may be 
called a destructive force pulling the wheel and 
spindle towards the front or inlet face. The pres- 
sure resulting from the impact of the entering water 
on the front or receiving face, and the gradually 
increasing pressure on this face from the central 
inlet to the circumference, was, so far as he was 
aware, a matter not yet treated upon in any 
literature on the subject. 

Mr. Henry Davey, in Mr. Unwin’s absence, de- 
sired to offer a few observations on the author’s 
remarks. He had not read the paper, but he had 
been studying the diagrams on the wall since he 
had entered the theatre. The compound centri- 
fugal pump shown appeared to have some radical 
defects. There should in such a pump be a free 
vortex, but the casing near the edge of the delivery 
was so arranged that the vortex was small and not 
free. The water was baffled in going from the first 
pump to the second, and this baffling would enor- 
mously decrease the efficiency. With regard to 
guide vanes being put in, his own experience was 
that they proved to be more harm than good. 
Guide blades might be useful if placed above the 
free vortex, and there were not too many, say 
three, toeach pump. In the pump illustrated on 
the diagram the vanes were immediately under the 
one pump, and the first pump was baftled so that 
the water would take the necessary direction. Mr. 
Davey next called attention to the collar bearing 
illustrated by the author. He considered this not 
a very suitable design for heavy weights. He much 
preferred the ‘‘onion” bearing introduced by 
Messrs. Easton and Anderson, which he had used 
with great success. He had known it to give 
highly satisfactory results where the thrust block 
and collar bearing had failed entirely. He con- 
sidered its success to be due greatly to the fact that 
it did not bind the spindle, whilst the collar bear- 
ing has to centre the spindle and support the load 
too. In one case the speaker had substituted an 
onion bearing for a thrust block of three times the 
surface on account of the latter not being workable. 
The onion bearing had, however, given no trouble. 

Mr. Mair, of Messrs. Simpson’s, Pimlico, pointed 
out, what he said would have been apparent to Mr. 


drawing of the compound pump referred to was 
merely a vertical section of a proposed pump, and 
not one that had actually been put in use. The 
application of the reciprocal pump for low lifts, the 
speaker said, was not so economical as many people 
think. The curve of efficiency of such a type 
showed that the falling off is serious at low lifts ; 
up to 22 ft. it is 53 to 55 per cent., but it comes up 
rapidly as it approaches 100 ft. The efficiency of 
the centrifugal pump, on the other hand, is at its 
maximum from 60 ft. to 65 ft. If, then, we take 
the point where the two curves of efficiency cross, 
we find it from 30 ft. to 35 ft., and here we find 
both types have an approximately equal value of effi- 
ciency. There are, however, other points fora prac- 
tical man to consider, and with the high piston speed 
of the steam engine driving the centrifugal pump a 
high efficiency is obtained in the motor, and there- 
fore the latter form of pump might be desirable even 
for higher lifts than those at which the centrifugal 
pump, taken alone, would show its superiority over 
the reciprocating pump. For this reason the cen- 
trifugal pump was generally the more desirable of 
the two up to 35 ft. lift. But for very low lifts, 
say up to 10 ft., the scoop wheel had the advantage 
of both. The speaker also referred to the screw 
pumps Messrs. Easton and Anderson had erected 
in Egypt, which raised water to a height of 3 
metres. He preferred large diameter pumps at 
low velocities in spite of the greater friction. 

Mr. H. D. Pearsall said he would confine his 
remarks to what the author had said respecting 
hydraulic rams. The author had stated that the 
shock of working was too great for the safety of 
large rams, and he had therefore applied an air 
cushion. Hams arranged in this manner, the author 
stated in his paper, worked without noise or jar 
and gave a high efficiency for forcing four or five 
times the height of the propelling head. But when 
the resistance was increased the percussive impulse 
of the current is not enough to raise the check valve 
against the increased area caused by its loss. Mr. 
Pearsall commenting on this, said that the author did 
not seem fully aware how the loss arose, but he 
thought that he could show a manner in which the 
trouble would be removed. The author’s ‘‘ dash- 
pot” caused the valve to move slowly, but the 
smallness of the orifice of the partly shut valve 
already tends to check the flow of the water, and 
when the motion of the valve is made slow this 
action lasts for a longer time, and the check given 
to the flow of the water becomes very considerable. 
Such check is waste of energy. If it has the effect 
of reducing the velocity 25 per cent., one-half of 
the ene of the column of water is destroyed. 
This effect (the speaker continued) is always noticed 
in all similar contrivances, but has been avoided in 
the hydraulic engines designed and patented by 
him, in which a chamber is added into which some 
of the water from the flow-pipe flows during the 
closing of the waste valve. As the closing of this 
valve does not check the flow of water, there is no 


and thus the greatest difficulty in making large 
hydraulic rams is overcome. In the actual machines 
designed by the author, many other improvements, 
he stated, had been introduced, and are the subject 
of patents. The net result (the speaker claimed) 
was that all difficulties of using the principle on the 
largest scale had been met. The machines use 
very large quantities of water. One already erected 
uses 14 million gallons per day, and others much 
larger are contemplated. The action is as smooth 
as that of the best reciprocating pump, and the 
efficiency is high. The cost also of such machines 
is very small compared with the cost of a combina- 
tion of water-wheels and pumps. These machines 
are equally and even more efficient in compressing 
air. One of them is now being erected at St. Mary 
Cray, close to London, and the speaker invited 
members of the Institution to see it at work as soon 
as completed. An illustrated account of Mr. Pear- 
sall’s hydraulic ram appeared on page 345 of our 
forty-first volume. 

Mr. Richards, Jun., rose at the invitation of 
the President. He said he regretted his father, 
the author, had been unable to get over to Eng- 
land to hear the discussion, He wished to refer to 
the difficulty of running a vertical shaft, and was 
himself of opinion that a great point had been 
made by the method described in balancing the 
heavy weight to be driven. He hoped to hear 
further comments on this subject, which he thought 
Mr. Davey had lost sight of when he criticised the 











Davey had he read the author’s paper, that the 





form of bearing’ used. Mr. Davey, in explanation, 


longer any necessity to close it with great rapidity,’ 
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said that the onion bearing he had described only 
took part of the weight, and further illustrated, by 
means of the blackboard, the arrangement. 

Mr. Schénheyder said that twenty or thirty 
years ago Mr. David Thomson balanced centrifugal 
pumps. He not only balanced, but in some in- 
stances overbalanced, so that there was actually an 
upward pressure. The speaker approved of the 
device the author had adopted, which he thought a 
step in the right direction. With regard to friction 
there was undoubtedly an increase in this element 
as the pumps grew in diameter, but the same 
applied to increasing speeds. The chief reason 
excessive speed was required was badly shaped 
vanes. Three forms were experimented on by 
Appold, but although these had led to greatly in- 
creased efficiency, none of them were correct. Mr. 
Thornycroft had made a further approach towards 
accuracy, but his form of vanes was not so correct 
as it might be. 

The President next moved a vote of thanks to 
the author, which received a hearty reception, and 
the discussion closed, The next business was the 
reading of Mr. William Geipel’s paper on ‘ Elec- 
tricity as Applied to Engineering.” A long discus- 
sion followed, but we must defer our report of this 
until next week. 





RAPID-FIRING ARMS. 
By Witt1am W. Kimpatt, Lieutenant U.S. Navy. 
(Continued from page 29.) 

AUTHORITATIVE military opinions are so diverse 
upon the matter of the requirements fora magazine 
arm, that it is difficult to formulate them; but 
after collecting expressions of competent opinion, 
and after some experience with a number of 
magazine arms both on the testing ground and in 
service, the writer finds that the following are some 
of the more valuable desiderata : 

I. The piece, as a single-loader, should be as light 
as strong, as well balanced, and of as great ballistic 
power as the best single-loader, pure and simple. 

II. The breech closure should be such that it can 
be conveniently operated, and the magazine fire 
delivered without bringing the piece down from 
the shoulder between shots; such that it can be 
readily worked by a man standing, kneeling, lying 
prone, or using his piece over any kind of cover. 

III. The magazine attached to the piece should 
have such form and position tha‘ it will not make 
the arm awkward for use with the bayonet fixed, 
and that its centre of gravity, when charged, will 
lie between the shoulder and rest-hand, and be 
incapable of movement, as the cartridges are 
removed, in any direction but one perpendicular to 
the bore. 

IV. The magazine system should. be such that 
the arm can at any time be as quickly charged 
for magazine fire as loaded for a single shot. 

V. Cartridges in the magazine attached to the 
piece or stowed in any particular way to facilitate 
the renewal of magazine fire, should be as secure 
from accidental explosion as any other cartridges 
carried upon the person, and should not unduly 
hamper transportation or interfere with kneeling 
or lying positions. 

VI. The capacity of the charged magazines 
should be such that, with the utmost rapidity of 
delivery, the shooting would entirely cover the 
time interval between the pauses necessary for the 
control of fire. 

VII. The act of preparing the piece for magazine 
fire, and its appearance after being so prepared, 
should provide visual evidence of readiness 
to the group leaders and company officers who are 
charged with the maintenance of fire discipline. 

VIII. The magazine should automatically and 
unmistakably indicate when it was exhausted. 

Perhaps, no single arm has all these qualities ; 
but a number, of which the ‘‘Lee” is the *proto- 
type, have nearly all. 

The ‘‘ Lee” itself, for example, is as a single- 
loader, with the magazine detached, an exceedingly 
light and strong arm, capable of enduring a great 
amount of abuse. It has a very good breech-bolt, 
carrying an efficient extractor, and so constructed 
that the spiral spring, which works the firing pin, 
can be made very long, and consequently of so low 
a temper that it is almost impossible to break it by 
shock, while the pressing home of the breech-bolt 
is made quite easy—an especially important point 
when delivering magazine fire without bringing 
down the piece between shots by operating the 
rear-handled bolt after each pull of trigger. The 





mechanism and general construction of the arm are 
so strong that it showed no injury after being 
tested by dropping it from a height of 30 ft. and 
allowing it to strike, butt-plate down, upon stones, 
or after firing it repeatedly without allowing re- 
coil, firing it with the butt-plate held against a 
rigid iron beam. ‘There is nothing in the breech 
system to prevent it being used with a calibre 
length of barrel, and cartridge, to obtain the best 
ballistic results, The cartridges stowed in the 
magazines are almost absolutely safe from 
dangerous shocks upon the primers as long as the 
magazines are not broken, which is not probable, 
since they may, when charged, be violently 
thrown against stone walls and stamped on by a 
heavy man without showing signs of yielding to the 
abuse. 

The magazines, filled with five cartridges each, 
are conveniently carried upon the person, and are 
as quickly and readily put in place as can a single 
cartridge be dropped into a receiver, while the act 
of throwing up the piece to insert the magazine, 
and the visual evidence of its being in place, give 
the necessary aid for the control of fire. 

The magazine has its centre of gravity in a good 
place at all times, and it does not make the piece 
unwieldy for use with a fixed bayonet, since it does 
not project below the trigger guard ; but it has no 
automatic indication of exhaustion, as has the 
Mannlicher packet magazine, which falls from the 
piece when emptied. One great objection to 
the ‘* Lee” magazine is that it depends upon a 
spring to feed its cartridges up to the receiver ; but 
this objection seems to be reduced to a minimum 
by the springs being made of such a quality, 
that after being compressed for months they do 
their work efficiently, and do not fail even when 
tested by placing the loaded piece, with charged 
magazine in place, in the mud under salt water for 
hours, then throwing it into dry sand, and finally 
hang it exposed to wet and dry weather for ten 

ays. 

A piece so tested delivered its magazine fire 
with only aslightly noticeable stiffness in its breech 
action. 

To obviate the necessity of using springs, the 
Franklin, Mannlicher, and several other box 
magazines have been devised to be fixed above 
instead of below the receiver, and to depend upon 
gravity, aided by the jar of recoil to feed the car- 
tridges down; but these top magazines interfere 
somewhat with aclear view of the tield of fire, while 
some authorities object to the gravity feed, upon 
the general ground that the cartridges are not always 
under a positive pushing control, and upon the 
particular one that the feed is not efficient when 
the magazine is carried far out of the perpendicular 
byturning the piece. The latest design forthe Mann- 
licher contemplates the use of packet magazines in- 
serted under the receiver, and so cheaply manufac- 
tured that they can be left where they are dropped 
when exhausted, and automatically detached from 
the piece by the action of bolt operated levers ; the 
latest for the Lee, the use of a single magazine, to 
be fixed to the piece at the opening of magazine 
fire, which shall prevent the closing of the bolt 
when exhausted, and which shall be fully recharged 
in one motion by the use of five-cartridge ammuni- 
tion packets. It will be readily seen that the Mann- 
licher is superior in giving visual evidence of the rate 
of ammunition expenditure and in using no spring, 
while the Lee leads in strength of magazine. 

Light cheap magazines, to be thrown away when 
emptied, have been tried upon the Lee without 
showing good results, for the reason that when 
made of light tin plate or paper they have been 
unable to bear the rough usage incident to service, 
and have invariably been rejected because they 
have been too easily deformed, and consequently 
unreliable in feeding ; therefore, thin steel has been 
selected as a material that furnishes sufficient stiff- 
ness and strength. 

The cost is so small that the steel magazine might 
be thrown away in action were it not that the weight 
is so serious a matter ; for although this last is much 
less than that of any tubular one, still it is equal to 
that of three or four cartridges, and consequently, 
if all the ammunition borne on the person were 
packed in Lee magazines, a man could carry only 
five-eighths of his allowance packed in the ordinary 
way, not to mention the inconvenience of getting 
single cartridges from the magazines for single-load- 
ing fire, which is, after all, the principal part of the 
fire required. Therefore, the number of magazines 
served out to each man should never exceed three, 





a number which gives a reserve of fifteen rounds 
for magazine fire without recharging, and the writer 
would prefer a single one with all the ammunition 
except the five rounds in the magazine, carried in 
five-cartridge packets for use in single-loading or 
magazine fire, as circumstances might demand, even 
at the expense of losing a part of the aid to control 
of fire given by the use of several magazines, 

One of the numerous changes in the drift of 
military opinion in regard to the desirability of a 
given point is illustrated in the way in which a 
** cut-off” for holding a charged magazine in reserve 
upon the piece is now viewed as compared with 
the estimation of the value of the same thing a few 
years since. 

In the earlier magazine arms with the magazine a 
fixture of the piece, the necessity for a ‘‘ cut-off” 
was apparent; and was so strictly insisted upon 
that the momentum of the idea, as it were, caused 
a demand for its use with the detachable system, a 
demand which carried with it not only an un- 
necessary complication of mechanism and manipu- 
lation, but the total loss of the aid to the control of 
fire, To-day, it is often required that there shall 
be no ‘‘ cut-off,” that the magazine shall always be 
open to feed while it contains any cartridges, and is 
attached to the piece, and thatit shall be impossible 
to use the arm as a single-loader while the magazine 
is in place. 

In regard to the number of cartridges that a 
magazine should contain, there has been a great 
deal of discussion and a great lack of determination, 
but in view of the facts that the time intervals for 
uninterrupted magazine fire must be short if there 
is to be any control, and that both the detachable 
and quick recharging systems give instantaneous 
renewal, it would seem that a magazine capacity of 
five or six cartridges would be amply sufficient for 
those systems; while for a fixed magazine in- 
capable of quick recharging, and giving no aid to 
fire control, the capacity should be limited only by 
the practicability of size and weight of the charged 
magazine. 

It is generally conceded that for breechloading, 
and especially for magazine breech systems, a 
‘* bolt” is superior to a ‘‘ block,” and that the bolt 
should be operated directly by a handle rather than 
indirectly by a lever; those breech mechanisms 
which are worked by the left hand by means of 
sliding bars are very attractive for magazine rifles, 
but have never been made light, simple, and strong 
enough for use with military arms, 

To the non-military reader it may seem singular 
that the German army is this year re-arming with 
an obsolescent type of magazine rifle, the converted 
Mauser ; but the apparent unfitness of the weapon 
chosen disappears when the fact becomes known 
that that army prefers that rifle—just as the United 
States army preferred a flint-lock to a percussion- 
lock, « muzzle-loader to a breech-loader, and to-day 
prefers to any magazine arm the single-loading 
Springfield rifle with a breech mechanism more 
faulty than any other well-known one, worse even 
than the wretchedly inefficient one of the Martini- 
Henry of the British army. 

Machine Guns.—During the war of the Rebellion 
in the United States, in company with the numerous 
breechloading and magazine rifles, twenty-five 
different kinds of machine guns appeared, of which 
the Gatling is to-day the only survivor. 

A few years later the Gatling system was studied 
in France and improved backward into the Mon- 
tigny* type of mitrailleuse, of which so much was 
expected by the army of the Third Empire 

It was a comparatively inefficient gun, often used 
in positions where good judgment would never 
have placed it, while the gun servants were care- 
fully prevented from gaining the knowledge of the 
mechanism necessary for the bringing out of the 
powers of their weapons ; but in spite of these un- 
favourable conditions, the work done in the Franco- 
Prussian war demonstrated the fact that the 
machine gun was an arm of the immediate future. 
Since then, of the many machine gun systems in- 
vented, the Palmcrantz, now known as the Norden- 
felt, and the Gardner, have alone met with any 
considerable degree of favour, and these, with the 
venerable Gatling, are the only ones found in 
modern machine gun armaments. 

Of these three well-known guns, the Gatling has 
the system of grouped barrels revolving about an 
axial shaft by means of a crank, and each firing in 





* Tt is claimed that the Montigny was the first volley 
gun, firing thirty-eight bullets per volley. 
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turn as it comes to a certain point determined by 
the mechanism ; the Nordenfelt has that of fixed 
barrels displayed in the horizontal plane, whose 
locks are operated by a reciprocating motion lever, 
and which deliver volley fire more or less dropping 
according to the speed at which the lever is worked, 
but never a truly successive fire ; and the Gardner, 
that of fixed horizontally displayed barrels which 
are fired successively by crank-operated locks. 

When the Gatlings were first put into service in 
the United States, a number of 1-in. calibre, leaden 
bullet-using guns, were tried ; but the great weight 
of the weapons compared with their effectiveness 
militated so heavily against them that the Gatling 
system soon came to be recognised as a rifle calibre 
one ; and as a rule those nations possessing it to-day 
have it made to take the standard rifle cartridge. 

The Nordenfelt has been very successfully adapted 
for firing 1-in. calibre steel bullets in anti-torpedo- 
boat work, and for that purpose is now mounted in 
the ships of many navies, although the general 
tendency is to apply machine cannon to such service. 

The Gardner system is hardly applicable to the 
larger machine-gun calibres, and as a matter of fact 
has been applied to services only to the rifle calibre 
barrels. 

These three systems, in rifle calibre guns, have 
been tested in competition several times, and each 
has its adherents to claim great superiority over 
both the others; but from the writer’s point of 
view none of these competitive tests have been 
entirely satisfactory since the conditions of trial 
have not been such as to bring out the facts re- 

. quired for data upon which to base an opinion ; for 
example, in some of the trials in England the 
rapidities of fire and mobilities of the competing 
guns were compared, and then independently of 
those of the ballistic effects. Of guns using the 
same ammunition, one with barrels 26 in. long was 
made to compete for range and accuracy with one 
having barrels 32 in. long; which was just as 
reasonable as it would be to compare three with four 
to find out which were the greater. 

For the field, the ability of the piece to use 
ammunition from light and compact packages, or 
holders, should be considered in determining 
mobility, since what one gun gains over another in 
lightness of piece, it might lose in weight or size of 
cartridge-holders. Ease with which the piece, 
together with its ammunition supply and gun 
servants, can take cover, the amount of power 
required to develop a given rapidity, and, of 
course, certainty of feed, should also be con- 
sidered. 

For an open competition of machine guns using 
the same ammunition, but made with different 
numbers and lengths of barrels, the following 
trial has been suggested, but never carried out. 

The pieces to be furnished with gun servants of 
as nearly equal familiarity with their weapons, and 
of nearly equal endurance as possible, and with 
transport animals of equal capacity ; five thousand 
rounds of ammunition to be taken with each piece ; 
the guns to start together for a given point ten 
miles away across rough country, and then go into 
action under cover thrown up by the gun servants, 
and expend their ammunition against five targets, 
three vertical. ones at 700 yards, 1000 yards, and 
1200 yards range ; and two horizontals at ranges of 
1800 yards and 2500 yards, one thousand rounds at 
each target. 

If in such a competition values were assigned to 
the times of arriving at the firing point, of the 
covering the piece and accessories, of the firing of 
each thousand rounds, and of completing the trial, 
to the number of gun servants, number of transport 
animals, and to the practice at the several targets, 
a comparison of the results would give some data 
upon which to base a judgment of the comparative 
merits of the systems—data vague and unsatisfac- 
tory, to be sure, but much more determinate than 
any yet derived from competitive trials. 

A consideration of the capabilities that the 
different machine guns have somewhat indefinitely 
shown would seem to indicate that, for pieces with 
ballistic effects equal to those of the standard 
infantry rifle, two classes of these arms should be 
employed in service; one that would give the 
greatest rapidity of fire for the least number of 
gun servants employed, when the question of power 
for ammunition and gun transport is secondary ; 
and the other that would allow the greatest 
mobility of piece and ammunition supply, even at 
the expense of rapidity of fire. The total weight 


that can conveniently be moved with a piece of the 








first class, and the amount of sacrifice of ammuni- 
tion supply and rapidity of fire that can be allowed 
for one of the second-class are, of course, the 
principal determining quantities in making a 
selection. 

It is evident that guns of the first class would 
find their field of usefulness afloat, where their 
transportation is not a serious consideration, and 
ashore for either attack or defence, when plenty of 
draught animals can be had ; those of the second class 
in field operations, where it is necessary to get the 
concentration of fire that machine guns give at 
points untenable on account of hostile fire, or 
unattainable from the nature of the ground to guns 
fitted with regular field carriages and limbers, and 
drawn by animals. The one would be for use as or 
with artillery, the other as or with infantry. 

(To be continued.) 





NOTES. 
Tron 1n Parer-Makina. 

Iron is apt to discolour paper by rusting after it 
has been abraded from the paper-making machi- 
nery. Magnetism has, therefore, been called in by 
a German manufacturer to clear away the iron 
specks. A series of magnets are arranged in the 
form of a comb, and hung across the stream of pulp 
and water, which in passing the magnetic teeth of 
the comb delivers up the iron particles. 


A New ANTISEPTIC. 

Mr. William Thomson, F.R.S.E., and F.C.S., 
has discovered in sodium fluosilicate a powerful and 
unobjectionable antiseptic. It is not poisonous, 
possesses no smell, and is sparingly soluble in 
water. It has only a very slightly saline taste, and 
may therefore be employed in preserving food 
without mistasting it. A saturated solution con- 
taining 0.61 per cent. of salt is not irritating to 
wounds, whilst it has greater antiseptic power for 
animal tissues than 1 part of perchloride of mercury 
in 1000 parts of water, which is a stronger 
solution than that which can be generally employed 
for surgical purposes without producing poisonous 
effects. 


A Sprper’s WEB BAROMETER. 

A naturalist has recently pointed out in a scien- 
tific contemporary, that when there is a prospect of 
rain the spider shortens the filaments from which 
his web is suspended, and leaves them so as long as 
the weather is variable. If he lengthens the fila- 
ments the weather is likely to be fine and calm, and 
for a period which can be judged of by the length 
they are let out. If the spider remains inactive it is 
a sign of rain ; but if he keeps at work during rain 
it shows the rain will not last long, and will be 
followed by fine weather. The spider makes 
changes in his web every twenty-four hours, but 
if these changes are made in the evening just 
before sunset, the night will probably be clear and 
beautiful. i 


CoNQUERING A QUICKSAND. 

While boring with a diamond drill for the founda- 
tions of the Quaker Bridge dam for the new ex- 
tended water works of New York City, the work 
was embarrassed by striking a quicksand which 
prevented them from obtaining a section of the 
geological formation of the earth beyond that point. 
Chief Engineer Benjamin Church, in charge of the 
work, withdrew the drills, and making a very fluid 
grout of cement, poured it down the bore, and 
waited a few days for it to harden before re- 
suming work with the diamond drill. The cement 
completely filled the passage-way across the quick- 
sand deposit, and the diamond drill, removing the 
interior of this block of cement, proceeded without 
any difficulty through the sustained formation on 
the other side of the quicksand. 


EartaH CURRENT VARIATIONS, 

M. J. J. Landerer has been engaged in the study 
of electric earth currents and has obtained some 
interesting results. By means of a line wire having 
an azimuth S. 54 deg. W. in relation to the magnetic 
meridian, he finds that the currents travel from six 
to seven times south-west to north-east for once 
that they travel in the contrary direction. On many 
days they change in direction several times, espe- 
cially during great atmospheric disturbances. From 
8 a.m. to 9 p.m. the strength of the current, going 
north-east attained a maximum about 10 a.m. and 
two minima at 4P.M. and 9p.m. The mean in- 
tensity of the maximum was 0.000124 amperes; 
those of the minima, 0.000073 and .000074 ampére. 
When the current goes in the contrary direction, 





that is, from north-east to south-west, these maxima 
and minima become respectively a minimum and 
two maxima at about the same times, and having 
the mean intensities of 0.000064 ampére and .000122 
and .000138 ampére. These observations were made 
with a Deprez galvanometer and extended over nine 
years. 


Tue Heatine or Exectric Discuarcine Points. 

In order to investigate the heating of metallic 
points discharging electricity, M. Lemmola formed 
a point of an antimony and bismuth junction, 
which was connected in circuit with a galvanometer 
of thick wire. The discharge of an electric machine 
from the point produced a deflection on the galvano- 
meter, due to a thermo-electric current in the 
junction set up by the heat of discharge. The 
current is also shown by fixing the couple ona metal 
bar ‘‘to earth” and near the conductor of the 
machine. The experiment illustrates the action 
of lightning rods and the fusing of their points by 
the lightning discharge. In repeating the experi- 
ments in the dark the deflection of the galvano- 
meter is seen to be greater when a star of light 
appears at the point than when a luminous aigrette 
appears. This proves that the negative discharge 
produces more heat than the positive. When the 
point is so close to the conductor that a fine spark 
passes continuously, the deflection of the needle is 
much reduced. The electric wind from the point 
is itself warmed, as is proved by a thermo-pile 
placed near. M. Lemmola is of opinion from 
these experiments that an antimony-bismuth or 
iron-platinum point fixed on a bar in communica- 
tion with the earth would, if exposed on the top of 
a building like the stem of a lightning rod, serve in 
certain circumstances to explore the electricity of 
the atmosphere, and detect by a feeble current that 
of storms and auroral displays. 


THe Martin FIREPROOFING PROCEss. 

At a meeting of the Franklin Institute on the 21st 
of September, last year, Professor Beardsley read a 
paper on the Martin process of rendering inflam- 
mable fabrics fireproof. This system has been 
tested very thoroughly both in France and Ame- 
rica, the experiments in the latter country being 
carried out by Professor J. Ogden Doremus and 
H. A. Mott, who state that by it all combus- 
tible material is rendered absolutely and per- 
manently uninflammable, even under the in- 
tense heat of the Bunsen burner. Further, it 
protects wood from decay and from the ravages of 
insects, it is easily applied and is inexpensive, and 
it is neither poisonous nor corrosive, and affects 
neither textures nor colours. The composition 
varies somewhat, but one mixture is as follows : 


Per Cent, 

Glycerine, 28 deg. Baume ... 6 
Ammonium carbonate 4.85 
ay chloride 38.84 
Cream of tartar... 3.84 
Oxalate of mn asi 3.84 
Boracic acid... ad 38.84 
100.00 


To determine the permanence or otherwise of the 
protection, a number of tissues, woods, and other 
fabrics, previously treated by this process, were ex- 
posed for seven months to a temperature of 115 deg. 
Fahr., and the protection was found at the end of 
this period to be as perfect as at the commencement. 
The success of this preparation is attributed to the 
presence of glycerine, which tends to hold the salts 
in solution (so to speak), thus protecting them from 
being vaporised at ordinary temperatures. 


Anatysis OF Deep Sza DreEpeines. 

Mr. T. T. P. Bruce Warren has made an interest- 
ing examination of the ooze brought up during some 
cable expeditions, a few years ago, in the tropical 
parts of the Atlantic. These muds, clays, or oozes 
are so fine that they pass readily through the best 
kinds of filters, and it is necessary to wash out all 
traces of sea-water as a preliminary. The specimen 
must be repeatedly washed by decantation, until 
the washings are quite free from chlorine, when the 
whole may be thrown into a filter merely to drain. 
The turbid water which passes through is allowed 
to stand, so that the suspended matter may settle, 
and after decanting the clear supernatant water the 
residium is again thrown into a filter. The sub- 
stance should be dried in a capsule. Mr. Warren 
also recommends the mounting of specimens for 
microscopic examination, and considers that che- 
mistry can give some valuable help in sounding 
operations by examination of the specimens. Mr. 
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Warren states by the presence of fragments of fresh- 
water shells he discovered during a cable operation 
that the ship was working on the course of the drift 
from the Surinam river.’ In the same way the 
drift from the Amazon can be recognised 150 miles to 
the north of thatriver. Mr. Warren also mentions 
that he found sea-water from the same depth good 
for preserving specimens of submarine animal life. 
The presence of tallow on the sounder is a difficulty 
in analysing specimens ; it can be removed by wash- 
ing them with bisulphide of carbon, not, however, 
without destroying living organisms. There are 
leads, however, which require no tallow ‘‘ arming.” 


Tue Paris Exurpirion or 1889. 

The Government circular which has just been 
addressed to the Chambers of Commerce in this 
country, and to other representative bodies, bearing 
reference to the Paris Exhibition of next year, is 
scarcely satisfactory reading unless as an indication 
of the possibility of their changing their declared 
intention of non-interference in this great under- 
taking. It suggests, indeed, the adoption of an 
attitude of benevolent indifference, instead of a 
boycotting policy, and for this concession British 
manufacturers may perhaps be thankful. Accom- 
panying the circular is a memorandum communi- 
cated to the English ambassador in Paris by M. 
Berger, the Director-General of the Exhibition. In 
this last-named memorandum, the scope and import- 
ance of the Exhibition are set forth, the extent to 
which foreign nations are going to participate offi- 
cially, the concessions to be made to exhibitors by 
the French railway companies, and the cost that 
will be incurred by exhibitors for decorating the 
spaces allotted to them; and it is pointed out 
that England and Germany are the only coun- 
tries of any importance where some organisa- 
tion for the service of exhibitors has not been 
set on foot. Even in Germany the principle 
of abstention has been so far relaxed that that 
country will be represented officially so far as the 
fine arts are concerned. Manufacturers in this 
country will have to decide quickly whether they 
will take part in the Exhivition, for the period be- 
tween the present and the date of opening is a short 
and ever-decreasing one. But they must be assisted 
by an organisation of some sort, to be determined 
upon either by a representative committee or by 
the French Government, or by both combined. 
And the first thing to be determined on is the 
manner in which the funds required for meeting 
the expenses inseparable from the work of a com- 
mission shall be raised, for it must, we fear, be 
taken as certain that no Government grant will be 
made. In view of the indifference of our Govern- 
ment, it would appear that the only alternative is 
for the Exhibition authorities themselves to assume 
the initiative, and we take it that intending exhibi- 
tors must wait until they put forward some pro- 
gramme. We believe that any such action will be 
warmly supported by manufacturers, public bodies, 
and by numerous public-spirited and energetic indi- 
viduals ; c’est le premier pas qui cotite, and this first 
step must be made promptly if it is to be taken at all. 


Dock Marrers at Hutt. 

The report of the directors of the Dock Company 
at Kingston -upon- Hull—a veteran corporation 
which has now reached its 114th year—is not very 
cheerful reading. The company was a good steady 
dividend-paying concern until the opening of the 
Alexandra Dock of the Hull and Barnsley Railway 
and Dock Company. In 1883 the tonnage of Hull 
was 2,460,564 tons, upon the whole of which dues 
were received by the Dock Company at Kingston- 
upon-Hull. In 1884 the tonnage of the port was 
2,385,585 tons, and the whole of the business repre- 
sented by this tonnage was accommodated by the 
Dock Company at Kingston-upon-Hull. In 1885 
the competing Alexandra Dock was opened, and 
although the aggregate tonnage of the port for the 
year increased to 2,535,843 tons, the tonnage upon 
which dues were received by the Dock Company at 
Kingston-upon-Hull, declined to 2,365,265 tons. 
In 1886 the tonnage of the port was 2,542,717 tons, 
and dues were received by the Dock Company at 
Kingston-upon-Hull upon only 2,062,080 tons. 
Last year the tonnage of the port increased to 
2,784,729 tons, and the tonnage upon which dues 
were received by the Dock Company rallied to 
2,144,211 tons. The reduction in rates and dues 
inaugurated by the Hull and Barnsley Railway and 
Dock Company in 1885 still continues, so that the 
revenue of the Dock Company at Kingston-upon- 


upon the ordinary stock of the Dock Company at 
Kingston-upon-Hull have altogether disappeared, 
and the company is not even able to meet its pre- 
ference dividends in full, although 3} per cent. is 
being paid for 1887 upon the 4} per cent. prefer- 
ence stock. The undertaking of the Hull and 
Barnsley Railway and Dock Company is now pro- 
posed to be associated, if not amalgamated, with 
the undertaking of the Midland Railway Company ; 
it remains to be seen how the new combination will 
affect the Dock Company at Kingston-upon-Hull. 
In 1883 the quantity of coal shipped at Hull was 
635,955 tons, the whole being handled by the Dock 
Company at Kingston-upon-Hull.: In 1884 the 
corresponding quantity of coal shipped was 631,454, 
the whole being handled by the Dock Company at 
Kington-upon-Hull. In 1885 the Dock Company 
at Kingston-upon-Hull handled, however, only 
611,091 tons out of shipments amounting to 
660,392 tons. In 1886 the corresponding propor- 
tion was 558,327 tons, out of total shipments of 
742,775 tons. Last year, however, the proportion 
rallied to 735,028 tons, out of total shipments of 
1,052,600 tons. 


Castina TRoN upon Lace. 


A new process of casting iron upon lace, fern- 
leaves, and other delicate organic material of elabo- 
rate design, by Mr. A. E. Outerbridge, of Phila- 
delphia, U.S., is receiving much attention both on 
account of its ingenuity and the success of its ope- 
ration. The object is packed in powdered charcoal 
and first warmed sufficiently to expel the moisture, 
and then the temperature is increased to a red heat 
until the carbonisation is complete. The object is 
not as fragile as might be assumed, but, like the 
filaments of incandescence lamps and other small 
objects carbonised at high temperatures, becomes 
exceedingly hard and elastic. The castings are made 
in greensand moulds with the figure against one 
side, which may be the top flask, with the lace 
somewhat larger than the mould, so that it will be 
held at the edges when the flasks are closed toge- 
ther, or the lace may in like manner be held against 
a smooth plate of iron forming a portion of the 
mould, as in making chilled castings. In either case 
the casting shows a sharp impression of the lace, and 
several castings have been taken from one pattern, 
as the molten iron does not either injure or adhere 
to the carbonised pattern. It has been found that 
if the lace extends across the middle of the mould, 
being held at the edges so that it forms a gossamer 
partition across the mould, and that the iron enters 
by two runners at the bottom of each division of 
the mould, that the casting appears solid, but readily 
separates along this line, with an impression on 
each side. It is important, however, that the lace 
be quite fine, as openings exceeding one-fiftieth of 
an inch are sufficient to permit the adhesion of the 
iron. The hypothesis advanced in explanation of 
this cleavage is that the surface of the molten iron 
is covered with an oxide which forms the ‘‘ skin” 
of any casting, and that this oxide adheres to the 
lace and prevents a union of the two portions of 
the iron. It is well known that in the sand-blast 
process of engraving upon glass, stone, and metals, 
lace or any fabric is uninjured, and can serve as a 
pattern, because the first influx of sand adheres to 
the fabric and protects it from further contact by 
the jet of sand, which has a power of attrition suffi- 
cient to wear away the most indurate substances. 
In connection with this process of the application of 
casting to methods which cannot fail to have a wide 
application to the fine arts, it may be of interest to 
mention the process which we believe Sir Henry 
Bessemer was the first to bring to a practical 
success. In that process electricity is used to 
obtain metallic reproductions of crabs, shells, and 
similar objects, by dusting them with plumbago 
and electro-plating with copper; small apertures 
are made through the metallic envelope thus formed 
and the organic matter dissolved by alkalies. In 
this manner bronze articles are produced with a 
delicacy and freedom from any conventionalities 
suggesting any of the exigencies of founding metals, 
and with an originality suggestive of the bronzes 
made by Barye with the cire perdu process from 
wax patterns, although the ener process 
differs from the latter in a manner 
connoisseur in that it is not art. 


A Power Toot ror Hanp Usz. 


A new tool which combines the freedom and 
delicacy of manipulation of hand-guided instru- 





Hull has been seriously diminished. Dividends 


ments with the speed and strength of power-driven 
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apparatus, is now in use in America, and is being 
introduced into this country and into Europe by 
Messrs. Chadwicks, Boardman, and Co., of 36, Cole- 
man-street, London. The essential feature of its 
operation lies in giving the acting edge, which 
may be used for cutting, abrading, planishing, bur- 
nishing, caulking, beading, and other purposes, a 
vibratory motion backwards and forwards at a speed 
which is stated to reach the almost incredible velo- 
city of fifteen thousand strokes a minute. This 
speed has been determined by comparison of the 
note emitted by the instrument with that of a tuning- 
fork of known rate of vibration. Whether the 
figure be correct or not, however, does not greatly 
matter, since the tool does its work in a way which 
must draw exclamations of surprise from any one 
accustomed to handicraft operations. In the hands 
of the workman it will take cuts off sandstones of 
medium hardness like a planing machine; it will 
groove or chamfer statuary marble as easily as if 
it were pine, and will cut wood, with or across the 
grain, with equal facility, leaving a smooth surface 
ready for polishing. Jt is not professed that for 
straightforward regular work it will supersede the 
lathe and the planing machine, its sphere of action 
being confined principally to such work as is now 
executed by hand, and more particularly to orna- 
mental and artistic objects in which the charm lies 
in the feeling and individuality impressed upon 
them by the painstaking workman. Nevertheless 
there are instances in which the new tool may be 
used in combination with a machine, either fixed or 
by hand, especially for dealing with materials which 
splinter very easily. In an early issue we hope to 
publish engravings showing the details of construc- 
tion of the tool, and shall therefore content our- 
selves now with a general description of its parts. 
The motive power is compressed air, at a pressure 
of 40 lb. to the square inch. This acts on a plunger, 
varying from 1 in. to 3 in. in diameter accord- 
ing to the power of the tool and the purpose for 
which it is intended, putting it into rapid vibra- 
tion, the admission alternating to each end of the 
plunger, and its emission, being effected by avalve 
carried in the plunger itself. The stroke is about 
an eighth of aninch. The tool is held by a second 
plunger standing in a line with the first, and con- 
stantly pressed inwards by a spring, so that its end 
occupies a position in which it will be struck by 
the air-driven plunger. It is stated that a cushion 
of air accumulates in the space between the two, 
and certainly there is no trace to be seen of any 
percussive action of the head of the tool holder. A 
very important feature is the absence of oil lubri- 
cation. The air is admitted round the centre of 
the plunger and forms a lubricating annulus in 
which the metal cylinder floats quite easily. The 
absence of friction can be demonstrated by blowin 

with the mouth at the inlet opening, when the too 

will immediately vibrate at a high speed. We are 
informed that experiments made by a firm of 
English engineers show that the consumption of 
air in the 1-in. size is only 5 cubic feet per minute. 
The inventor, Mr. MacCoy, is now in this country, 
and has with him numerous original testimonials 
from American firms, among which is one from a 
company which states that the tool will do as much 
caulking as six or eight men, and do it better. The 
company have two tools in use, for which they pay 
a monthly rent equal to their value, it being the 
policy of the American holders of the patents not 
to sell the instruments outright. Later we shall 
refer more in detail to the capabilities of the tool, 
which appears to lend to the workman handling it 
the strength and power of a small machine, without 
interfering with his facility and sensitiveness of 





touch, 
Granp Trunk Rattway or CAaNnapA.—It is reported 
that the Grand Trunk Railway Company of Canada will 


shortly build a line from Watford to Glencoe, a dis- 
tance of fourteen miles, to connect the main line with the 
Air Line, so as to secure a route by which Port Edward 
freight can be sent over the Air Line to Buffalo. 





Tue Impzntat Srone Company, Limirep.—At the 
fifth annual general meeting of the shareholders of the 
Imperial Stone Company, Limited, held on Friday, 
February 3rd, at Sussex House, 52, Leadenhall-street, 
mdon, Mr. John Andrew Anderson, chairman of the 
company, presiding, the report and accounts were 
adopted, and a dividend of 5 per cent. per annum, and a 
bonus of 2s, 6d. per share declared. e chairman con- 
gratulated the shareholders on the increase of the business 
of the company during the past year. The retiring 
directors were re-elected, and a vote of thanks to the 





chairman closed the proceedings. 
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MR. CHARLES BENJAMIN NORMAND. 

WE regret toannounce the decease of Mr. Charles 
Benjamin Normand, of the firm of MM. Augustin 
Normand and Co., of Havre, who died on the 25th of 
last month in his fifty-ninth year. He was the elder 
brother of Mr. Augustin Normand, of the same place, 
and was well known throughout France—and in fact 
to marine engineers throughout the world—for his 
labours in the improvement of marine engine construc- 
tion. One of his earliest inventions which he made when 
twenty-two years of age, was a power saw designed 
to cut up logs for use in shipbuilding. He received 
a gold medal for this invention at the French Exhi- 
bition of 1855, and sold a large number of the ma- 
chines for use in arsenals and other manufactories. 
The abandonment of wood as a material for ships 
has, of course, thrown many of these saws out of 
use, but some are still at work, and are doing good 
duty. But the chief claim of Mr. Normand to be 
remembered among the chief marine engineers of the 
day, is based upon his work in connection with the 
perfection and introduction of the compound engine 
applied to marine purposes. This arrangement of 
engine he patented in 1856, and in the course of the 
next fourteen years he constructed or transformed 
twenty-five marine engines on the compound principle, 
the first being fitted on Le Furet in 1860. From a 
letter written by Mr. Normand to Le Havre on 
December 10, 1885, we learn that his title to origi- 
nality and the value of his invention were suffi- 
ciently established in a report by marine engineers 
inserted in the Memorial du Genie Maritime, of 
February, 1861. We have no desire to rob him of 
the honour which is due to him in having. realised 
and demonstrated the value of the principle of the 
compound engine, but we must point out that such 
engines had been used at an earlier date than that 
above mentioned. For instance, the Rhine steamer 
Kronprinz von Preussen was fitted with compound 
me engines of the intermediate receiver type, 
about the year 1848,* but so far as we have been 
able to learn it was not sufficiently successful to 
lead those interested in it to repeat the experiment. 
Still earlier, also, namely, in 1838, engines of a sinfilar 
type was fitted to the Dutch steamer Admiral van 
Kinsbergen, plying between Amsterdam and Kampen, 
on the Zuyder Zee, these engines having been con- 
structed at the Feyencord Engine Works, near Rotter- 
dam. We donot advance these facts with any desire to 
decrease the honour due to Mr. Normand, but merely 
for the sake of historical accuracy. We areentirely of 
the opinion of Sydney Smith, who said: ‘‘It does not 
follow that a man is the discoverer of any art merely 
because he is the first to say the thing, but he 
who says it so long and so loud, and so clearly, 
as to compel mankind to hear him.” The man 
who tries an experiment and then abandons it must 
yield precedence to him who demonstrates the utility 
of his invention, even though he has the advantage in 
the matter of dates. 

Mr, C. B. Normand also claimed to be the inventor of 
the triple-expansion marine engine, which he patented 
in 1871, andapplied for the first time at Havre, on the 
ship Montezuma in 1872. Between that year and 1880he 
made twelve applications of the tri-compound principle, 
representing a total of 4000 indicated horse-power. In 
connection with these engines he guaranteed a coal 
consumption according to the following scale : 


For 100 indicated horse-power 1.76 lb, { shes nig 


” 300 ” ” x ” 
” 1000 ” ” 4 ” 


The results were. gained’ with pressures from 64 1b. to 
71 1b. per square inch. 


As a torpedo boat builder Mr. Normand achieved a 
great and well-deserved fame. 

In 1870, during the Franco-German war, Mr. Nor- 
mand served as a volunteer in a company of engineers 
commanded by M. Lahure, and invented a system of 
mitrailleuse which he was authorised to construct, and 
which was used with advantage, 


MISCELLANEA. 
Ir is stated that the Rothschilds have acquired the 
French patents for the Cruto electric lamp, and will es- 
tablish workshops for its manufacture 





There are at present 4761 miles of ‘ine in operation in 
Brazil, and 1014 miles more are in course of construction, 
making a total of 5755 miles, 


The Nottingham Corporation have issued the annual 
return of meteorological observations in the surrounding 
district. This is the 2lst year of publication. 


A map of North Warwickshire, South Staffordshire, 
and East Worcester, showing very completely the iron 
and mineral districts of these counties, has just been 

ublished by Messrs. Bembrose and Sons, of London and 

erby. The designer of the map is Mr. E. J. Blake, 
* See ENGINEERING, vol. x., page 183, 








At.a recent meeting of the United Service Association 
Mr. W. H. White, Director of Naval Construction, stated 
that the speed and other trials of Her Majesty’s war vessels 
were undoubtedly more severe than the trials undertaken 
by foreign ships, 

The new steel armour-plated cruiser Narcissus has just 
completed a satisfactory trial of her machinery, which 
developed an average of 8574 horse-power, giving a speed 
of 19 knots. Themachinery will therefore be accepted by 
the Admiralty, and the Narcissus will be completed for 
foreign service. 


The new Swedish ironclad Gita is to be armed with 
two 25-centimetre guns, four 15 centimetre guns, and two 
38-millimetre machine guns, four 25-millimetre four- 
barrelled machine guns and two two-barrelled machine 
guns. Also with an appliance for shooting self-propelling 
mines, and with six 38-centimetre self-propelling mines. 


The gross receipts of the 23 principal railways in the 
United Kingdom, for the week ending January 29, 
amounted, on 15,8314 miles, to 1,130,061/., and for the 
correspon period of 1887, on 15,7063 miles, to 
1,102,105/., an increase of 124? miles, or 0.7 per cent., 
and an increase of 27,956/., or 2.5 per cent. 


We have received from the Machinery and Hardware 
Company, Limited, a copy of their annual export 
catalogue. This catalogue, which has a guaranteed free 
circulation of 10,000 copies, is an illustrated directory and 
book of current prices, giving a description and specifica- 
tion of most of the specialities, the contents being indexed 
for easy reference. 


According to La Revue Scientifique, careful experiments 
on the relative advantages of different material for 
clothing steam pipes, recently carried out at Saint Denis, 
have proved waste silk to be the most effectual of all non- 
conducting compositions. It is further stated that this 
material is consequently being largely employed for this 
purpose notwithstanding its high price. 


Messrs. Kerson and Campbell, engineers and iron- 
founders, Parkhead, Glasgow, have secured the contract 
for the shafting to be ui in the driven machinery de- 

rtment of the Glasgow International Exhibition to be 

eld during the present year, and for the steam pipes to 
be used in conveying steam from the boilers to the motors 
situated in different portions of the buildings, 


For the Swedish Norwegian Railway Company, the 
steamer Louise has arrived at Victoriahaven, Ofoten, 
Norway, with a cargo of 8000 tons, among which were 
300 tons steel rails of 70 lb. per yard, which are men- 
tioned as the heaviest hitherto used in Scandinavia. At 
Lulea the number of hands has been considerably in- 
creased, and there are now probably more than 2000 men 
at work on that section of the line, 


A conference of science and art teachers will be held 
at the Birkbeck Institute, Bream’s-buildings, Chancery- 
lane, to-morrow, Saturday evening, the 11th February, at 
7 p.m., when the following papers will read: ‘‘The 
Changes in the Art Regulations of the Science and Art 
Department,” by Mr. G. Ward. ‘The Objects and 
Aims of the Science and Art Teachers’ Association,” by 
O. S. Dawson. 


The Council of the Royal Meteorological Society have 
arranged to hold on March 20th to 23rd next, at 25, 
Great George-street, Westminster, an exhibition of 
apparatus connected with atmospheric electricity, includ- 
ing lightning conductors, photographs of lightning, and 
damaged objects. The committee will be glad to show 
any new meteorological instruments or apparatus invented 
or constructed since last March, as well as photographs 
and drawings possessing meteorological interest. 


Another fast sloop of the Buzzard type will shortly be 
commenced at Sheerness Dockyard. The new vessel, 
which has been designed by Mr. W. H. White, Director 
of Naval Construction, will be 208 ft. long by 30 ft, beam, 
with a displacement of 1040 tons. Engines of the triple- 
expansion type, indicating 2000 horse-power, are to be 

rovided. Her armament will consist of eight 5-in. breech- 
oading guns mounted on Vavasseur fittings, and four 
l-in, Nordenfelt guns and four .45-in, Gardner guns. 


A meeting of the Owens College Engineering Society 
was held on Tuesday, February 7, when two papers were 
read, one being by Mr. E. G. Hiller on “Stationary 
Engines at the Manchester Exhibition,” his paper being 
restri chiefly to a description of the four engines 
driving the machinery in the machinery section. The 
second paper was by Mr. E. Worthington, B.Sc., on 
“Locomotive Engines at the Jubilee Exhibitions ;” the 
sooo being illustrated by diagrams and followed by a 

iscussion, 


The installation of electric lighting, which was erected 
some years ago at Burlington House by the Royal Society, 
has recently been extended to the premises of the Royal 
Society of Antiquaries by Messrs. Drake and Gorham. 
The light is supplied in this case by an 8 horse-power gas 
engine, driving an Elwell-Parker dynamo, which when not 
employed in actual lighting is utilised in charging 33 of 
Drake and Gorham’s improved type accumulators, which 
are capable of supplying sixty 16 candle-power incandes- 
cent lamps for nine hours, 


An examination has been made of the hull of the 
Resistance which was damaged by the torpedo exploded 
near her eight days ago. From this it appears that 
though the whole of the patches on the side were found in 
place, and did not appear to have been bulged in, yet 
nearly the whole of the rivets fixing these plates have been 
sheared off, so that the seams had opened, in some cases, 
to nearly lin. A number of workmen have been set to 





work at the necessary repairs, and it is expected that the 
vessel will be ready for further trials by the middle of the 
ensuing week. 


Trials of the fittings of the torpedo cruiser Porpoise 
have been carried out during the week with satisfactory 
results. The armament of this vessel consists of six 
6-in. breechloaders, a number of quick-firing guns, and 
torpedo tubes at both bow and sides. Though the vessel 
is very heavily aimed for her size, she withstood the effects 
of the firing well, as it was found that her guns could be 
discharged in a fore and aft direction over her deck 
without injury, with the exception of smashing the glass 
of the skyli The torpedo fittings were also found 
7 oman ut a torpedo was lost in carrying out the 
trials. , 


At a meeting of the King’s College Engineering Society, 
held on the 1st instant, a paper on ‘‘ Liquid Fuel ” was 
read by Mr. Metzgar, who stated that this variety of 
fuel possessed the following advantages: (1) It can be 
stowed away in any part of the vessel most convenient 
for ballast ; (2) the empty tanks can be filled with water 
and so keep the vessel in her best trim; (3) it gives off 
no smoke, and leaves no ashes, and is at all times perfectly 
under control. Various devices for using the fuel were 
then described, after which the author stated that the 
fuel could also be advantageously employed in bending 
armour plates and melting scrap iron. 


A special course of four lectures on the mechanical 
engineering involved in the design and manufacture of 
dynamo-machines and motors, will be given by Professor 
John Perry, D.Sc., F.R.S., on alternate Thursdays, at 
7 p.m., commencing on the 16th inst. The course will be 
made, as much as possible, a practical one, but it will, of 
course, be necessary to state the electric and magnetic 
rules which are adopted by the best engineers for the 
construction of continuous and alternating current 
machines, switches, &c. The fees for the course, includ- 
ing drawing office work, will be 6s., but apprentices will 
be admitted at half fees. 


A series of conferences of the representatives of various 
trades and handicraft industries is now being held at the 
Finsbury Technical College. These began last autumn 
with two general conferences on technical education. 
The third conference, which was for the cabinet-making 
trade, and was attended by a large and very representa- 
tive audience, was held on January 14 last. The next 
conference, which is for bricklayers, is to be held on 
Wednesday, February 15, when Mr. James Rowlands, 
M.P., will preside, and a paper ‘On the Technical 
Education of Bricklayers and Brickcutters” will be read 
by Mr. H. W. Richards. This will be succeeded on the 
18th inst., by another conference of carpenters and 
joiners, under the presidency of Mr. W. R. Cremer, M.P. 


Mitis castings continue steadily to gain favour in this 
country, and are, we understand, now extensively used by 
many engineers of the highest standing in all parts of the 
kingdom, in place of malleable iron or brass castings as 
well as iron and steel forgings. These castings can be 
welded or hardened at will, and are very suitable for use 
in cases where articles of somewhat complicated form 
have to be produced in which tenacity and soundness are 
essential, being fully equal in these particulars to good 
wrought iron or steel. The firm of Messrs. Hansell 
and Co., in conjunction with Mesers. Seebohm and 
Dieckstahl, both of Sheffield, were the pioneers of the 
manufacture of mitis castings in this country, having 
obtained licenses from the Castings Improvement 
Syndicate, Limited, who previously granted licenses to 
several foreign firms in Stockholm, France, Germany, 
&c., where complete success has, we understand, 
resulted. The Eureka Cast Steel pag, 7d have just 
closed a contract with the United States Mitis Company 
(the sole owners of the American patents) for the right to 
manufacture wrought iron and steel castings by their 
mitis processes for certain districts, in conjunction with 
the Midvale Steel Company, who are also licensees, So 
far the preliminary Sheffield plant has been confined to 
the production of smaller castings, but we understand 
considerable alterations are now contemplated so that 
much heavier castings can also be turned out. 





Tue LicHTIne or Victorta Station.—Suburban resi- 
dents who travel by the Brighton line from the West End 
terminus have noti with great satisfaction the recent 
introduction of the electric light into Victoria Station. 
Formerly this was the worst lighted station in the metro- 
polis, and now it ranks among the best. There are thirty- 
five arc lamps of two thousand nominal candle-power, 
supplied by current from a single dynamo of the Woods 
type, fixed. in a small building at the end of the main line 
platform. The lamps are arran in series, all on one 
circuit, but this circuit is divided into four sections, the 
ends of which are led to a switch-board in the dynamo 
room. By eye e | vo f of the sections all the 
lights in it are extingui » and remain so until the short 
circuit is broken, when they re-light. The dynamo auto- 
matically adjusts the position of its brushes in accordance 
with the number of lamps burning. To this end the spin- 
dle bears at its termination a small frictional wheel which 
can be put in gear with either of two other frictional 
wheels on a swing frame. This frame is connected to the 
cores of a pair of solenoids traversed by the current, and 
if the current becomes greater or less than the normal, the 
cores move the swing frame to bring the frictional wheels 
into gear, and through their agency and that of a train of 
toothed wheels, to move to brushes round the commutator. 
The power is derived from a 16 horse-power (nominal) 
Crosley engine. The installation is the work of 
Messrs. Verity and Sons, of King-street, Covent Garden, 
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THE “CHARTER” GAS ENGINE 
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On the present page we give some illustrations of the 
Charter gas engine, manufactured by Messrs. Charter, 
Galt, and Tracy, of Sterling, Illinois. This motor can 
be worked with gas or gasoline at will. In ourillustra- 
tion, Fig. 1 is a general exterior view, Fig. 2 a longi- 
tudinal section, Fig. 3 a sectional pe. and Fig. 4 a 
partial end view. It will be seen by Fig. 2 that there 
are two cylinders placed horizontally one above the 
other. The upper cylinder D is the power cylinder, 
and the lower cylinder E is the supply cylinder. The 
pistons of both these cylinders have their pone 
rods attached to the same crank-pin, and they wor 
almost together. During the outstroke gas and air 
are drawn into the supply cylinder in the following 
manner: Air is drawn in through the vertical openin 
b, shown in Fig, 5 (which is a cross-section on the dotte 
line of Fig. 1). Gas is admitted through an annular 
opening c in connection with the gas supply. The 
valve e, which covers both air and gas inlets, rises to 
open the two passages. Air and gas being thus ad- 
mitted to the space G, are drawn by the outstroke of 
the supply piston into the supply cylinder through the 
pipe I. Communication between the chamber G and 
the power cylinder is closed during the time the charge 
is being drawn into the supply cylinder. This com- 
munication is by way of the passage f and the inlet a 
(Fig. 3), both «f which are closed by means of the 
plunger K, actuated from an eccentric as shown. The 
charge having been drawn into the supply cylinder 
during the outstroke, the next thing is to introduce it 
into the power cylinder, which operation is performed 
during the instroke. As the supply piston compresses 
the charge the latter is driven back through the pipe I 
to the chamber G, and, as the passages 6 and c are 
closed automatically by the valve e, the charge has no 
other course but to ascend the passage f, and from 
thence pass to the power cylinder by the inlet a, the 
latter having been duly opened by the plunger K, 
which has also necessarily opened the passage f. The 
movement of the plunger K is so arranged as not to 
uncover the inlet a until the supply piston has advanced 
slightly on its instroke, and thereby a slight com- 
pression of the mixture is effected in the supply 
cylinder. The plunger K also performs the additional 
function of carrying ignition from an external gas jet 
Ato the charge within the power cylinder. The exhaust 
port i is placed on the opposite side of the cylinder, 
and is opened and closed by a valve. About the 
limit of the outstroke of the power piston this valve 
opens the exhaust port, and it again closes the port 
shortly before or at the same time that the piston, in 
making the instroke, arrives _—_ the port. If 
necessary the piston itself may be made to close the 


exhaust port. Soon after the beginning of the instroke 
the inlet a is opened, as before stated, by the plunger 
K. It will thus be seen that during the first part of 
the instroke both the inlet and eduction ports are open. 
As, however, the inlet a is not opened exactly at the 












> 













































beginning of the instroke of the supply piston, the 
charge becomes somewhat compressed before it escapes 
from the supply cylinder, and when the inlet a is 
opened the charge is still further compressed by the 
coincident action of both pistons. But during the first 
part of the instroke the exhaust is taking place through 
the passage i, as before stated, and the charge of gas 
and air entering the power cylinder from the supply 
cylinder, is prevented from escaping through theexhaust 
passage by that passage being — by the exhaust 
products of the former stroke. When the exhaust is 
closed the final compression of the charge takes place 
until the mixture is ready for ignition. The instroke 
of the plunger K closes the inlets f and a immediately 
after the introduction of the charge. The supply 
piston, by reason of the form of crank connection, as 
shown in Fig. 2, is on its instroke slightly in advance 
of the power piston, and the charge is therefore forced 
into the power cylinder slightly in advance of the 
power piston reaching the limit of its instroke, and 
thereby time is afforded for closing the inlets fand a, 
without interrupting the egress of the charge. It will 
thus be seen that an impulse is given once every revo- 
lution, or during each outstroke. 

It is claimed that the effect of bringing the charge 
for ignition and the products of combustion from a 
former stroke into contact in the power cylinder, as 
described, is to cause the latter to impart some of its 
heat to the charge, and this has the further benefit of 
shrinking the volume of the exhaust products. In 
order that the residuum of the products of combustion 
may be suddenly cooled, it is essential that the in- 
coming charge be instantly distributed throughout the 
interior of the power cylinder. In order to more 
effectually accomplish this, a vertical partition, or de- 
flector, is placed at the end of the interior of the 
cylinder. This deflection plate, marked M in Fig. 3, 
extends nearly to the limit of the instroke of the piston, 
As the incoming charge strikes the partition it is de- 
flected towards the piston as far as the exhaust, and 
from thence it passes to the opposite side of the parti- 
tion. Holes are made in the partition in order to 
assist in the distribution. 

Another novel feature in this engine is an arrange- 
ment for more effectually sealing the communication 
between the igniter and the power cylinder, so as to 
prevent the escape of any of the mixture at the time 
of explosion. This consists of a plug N (Figs. 3, 5, and 
6), which has a hole that forms the outer end of the 
passage a. This plug is formed with a concave semi- 
circular face (as shown in Fig. 5), which conforms to 
the shape of the chamber F in which the plunger K 
works. The upper part of the plug is seated in a recess 
formed in the wall of the chamber, and the lower part is 
held in position when the plunger has passed beyond it 
by a projection on the lower part of the plunger. A 
slight recess is formed on the inner end of the plug 





for admission of pressure, and in this way the concave 


ny 


end of the plug is held tightly against the plunger 
when the explosion takes place, and wear of parts does 
not result in an escape of the exploding gases. A 
eo arrangement (as shown in the illustration) is 

tted. This gives either a full explosion or no explo- 
sion, according to the speed of the engine. 

An example of this engine, which was shown in the 
late American Exhibition, gave off between 7 and 8 
actual horse-power, the cylinder being 6in. in dia- 
meter by 10in. stroke, the revolutions 180 per minute. 
In the Exhibition this engine was not actuated by means 
of a light, a small dynamo, worked from the flywheel, 
causing the ignition of the charge, The following par- 
ticulars are given us by Messrs. Charter, Galt, and 
Tracy. The oil used is of .68 to .70 gravity. Some 
very good indicator cards taken from this engine had 
an initial pressure of 1901b. and a mean pressure of 
68lb. The oil is said to be cheaper than gasoline, and 
5 gallons of oil will make 1000 ft. of gas. This would 
be equal to 7 horse-power actual, exerted for ten hours, 
This brings the working expenses about equal to those 
of a gas costing 3s. per 1000 cubic feet. 

The feed tank in which the oil is placed is above the 
level of the supply cylinder. The oil flows into a small 

ump, actuated by a cam on the main shaft, and is in- 
jected into the air suction of the supply cylinder in the 
form of aspray. The air drawn in at the same time 
is impregnated with the oil, and the charge thus formed 
is forced into the power cylinder to be ignited by the 
electric spark. The dynamo is mounted on the side 
of the engine base, and is so arranged on a swivelling 
bracket that it will come in contact with the flywheel, 
as in ordinary work, or with a small handwheel which 
it used for starting. There is a tappet arrangement 
which moves the electrodes, so that they do not become 
fouled ; and once in six mouths is said to be often 
enough to clear the cylinder of any residual matter that 
may result from the use of oil. A flame igniter may 
be used in place of the electric igniter, and in some 
cases is considered preferable. This consists of a 
pocket in the slide K, which carries flame from the 
outside jet. The feed for the supply of this pocket is 
taken from the explosive mixture in the main cylinder 
instead of there being a separate supply, and a good 
deal of complication is thus avoided. 

The engine is being introduced by Messrs. Haskins, 
Davis, and Co., of 1144, Queen Victoria-street, where 
an engine may be seen at work. 





COMBUSTION WITH NATURAL AND 
FORCED DRAUGHT. 
On the Combustion of Coal and some Evaporative Experi- 
ments with Natural und Forced Draught.* 
By Witi1aM Geppxs SPENCE. 
THE application of forced combustion to steam boiler 
furnaces, especially for marine purposes, has lately so 
* Paper read before the North-East Coast Institution 
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greatly occupied the attention of engineers, that on first 
thought the subject might be considered to have been 
quite sufficiently discussed and criticised. However, not- 
withstanding the numerous excellent papers that have 
been brought forward, there does still exist a want of more 
fully detailed results from actual experience. It was in 
the hope of tending somewhat to reduce this want that 
the writer was requested by Mr. F, ©, Marshall, of 
Messrs. R. and W. Hawthorn, Leslie, and Co., to under- 
take these experiments, and to lay the results, with any 
deductions therefrom, before this Institution. 

Before proceeding to examine the experiments, it would 
perhaps, well first to review the general principles of 
combustion, and then to consider them in their application 
to boiler furnaces. 

The combustion of coal consists in the rapid chemical 
combination of its combustible constituents, chiefly carbon 
and hydrogen, with oxygen. For steam boiler furnaces 
the only source of oxygen at present available is the atmo- 
sphere, which consists chiefly of a mechanical mixture of 
nitrogen and oxygen in ratio by weight of 77 per cent. 
nitrogen to 23 per cent. oxygen. Thus for every pound 
of oxygen necessary for complete combustion 44 lb. of 
atmospheric air are required ; and thus we are compelled 
to introduce 34 lb. of nitrogen, which, though not assist- 
ing combustion, has still to be raised from atmospheric 
temperature to that of the furnace, and on leaving the 
boiler carries away with it an amount of heat dependin 
on the difference of temperature between the uptake an 
the atmosphere, and is thus simply an absorber of part of 
the heat produced by the combinations of the oxygen. 
To effect complete combustion the carbon and hydrogen 
must be combined with oxygen so as to produce carbonic 
acid (3 units weight carbon to 8 units weight oxygen) and 
steam (1 unit weight hydrogen to 8 units weight oxygen), 
and therefore the exact quantities of oxygen chemically 
necessary are, 2.66 units weight per unit weight carbon, 
and 8 units weight per unit weight hydrogen. Taking the 


coal used in these experiments, an analysis of which is 
given in the latter part of this paper, the total weight of 
oxygen necessary per pound of coal will be : 


0=2,.66C +8 (H- °), 


O=2.66 x 0,8051+8 { 0.0424 — - 


O=2.1415 +0.2576 
.*. O=2,3991 Ib. 


and the air necessary to supply this will be 
2.3991 x 4.33=10,388 Ib. 


Professor Rankine, in his manual, The Steam Engine, 
states : ‘‘ It is unnecessary for practical purposes to com- 
pute the air required for the combustion of fuel to a great 
degree of exactness, and no material error is produced if 
the air required for the combustion of every kind of coal 
and coke used for furnaces is estimated at 12 lb. per pound 
of fuel.” 

Perfect combustion with this quantity of air is, how- 
ever, only possible on a very small and experimental scale, 
where due attention and time can be given for perfect 
diffusion, and the bringing of each atom of carbon and 
hydrogen into what may termed actual mechanical 
contact with its combining equivalent of oxygen. In 
practical operations on a large scale, such as steam boiler 
furnaces, the available time is so short and the conditions, 
even when at their best, under which the air can be in- 
troduced to the solid carbon and coal gas are so little cal- 
culated to help diffusion, that a greater quantity than is 
chemically necessary has to be supplied to facilitate the 
combiuations of the atoms. For a given percentage of 
combustible combining with oxygen, the less this surplus 
air the better; and with a given surplus this percentage 
of combining combustible is a measure of success in dif- 
fusion. Owing to the more searching nature of air from 
a blast under pressure, a smaller surplus is required when 
using forced papuans 5 and on the authority of Professor 
Rankine this surplus may in the case of ordinary well- 
constructed boiler furnaces be taken at 6 lb. and 12]b. per 
pound of coal for forced and natural draught respectively ; 
making with the 12 lb. ‘chemically necessary, the total 
rate of air supply required for maximum efficiency =18 lb. 
and 24 Ib. per pound of coal. 

The principal products of these combinations are the 
following : 

Case I.—First, if the tota] quantity of air (that is, 
air chemically necessary plus air of dilution) containing 
the oxygen is just sufficient, neither more nor less, and 
its diffusion amongst the solid carbon on the bars and the 
hydro-carbon gases rising from the coal has been so com- 

ete that each atom of carbon and hydrogen is brought 
into mechanical contact with its combining equivalent of 
oxygen, then this oxygen combines with the hydrogen as 
it issues from the coal as gas in the proportion by weight 
of } forming steam; the remaining oxygen combining 
with the carbon of the coal gas and the solid carbon on 
the grates in the peepee by weight of § forms carbonic 
acid gas, intense heat being producec by and during these 
combinations. This steam, along with the carbonic acid 
gas, the nitrogen of the air which has had its oxygen 
chemically combined with the combustible constituents 
of the coal, and the remaining surplus quantity of air, 
pass up the chimney as colourless incombustible gases, the 
products of as perfect combustion as this ideal ordinary 

ate furnace would permit of ; having produced in the 
iler the greatest quantity of heat obtainable under the 
circumstances. 

Case If.—Next, if the total air supply is deficient in 
quantity, but so introduced that its efficiency of diffusion 
is as perfect as in the first case—that is, that as great a 
percentage of its oxygen is taken up and usefully em- 
ployed, then, as before, part of this percentage of the 
oxygen will combine with the hydrogen in the coal gas 


ity 





forming steam ; the remaining percentage combines with 
part of the solid carbon and carbon of the coal gas in the 
proportion to form carbonic acid, while part of the libe- 
rated carbon, not finding its equivalent of oxygen, becomes 
deposited, and mechanically mixing with the steam forms 
smoke. Under the condition the total quantity of air to 
be raised in temperature is less than in Case I., but this 
is only obtained by a reduction in the number of atoms 
of combustible combining, and the total resulting tem- 
perature is lowered in proportion to the amount of carbon 
thus escaping uncombined with oxygen. The resulting 
products passing up the chimney from this condition 
of partial combustion are, carbonic acid, the nitrogen of 
the percentage of air that has been usefully 4" oyed, 
the remaining percentage of air that has not had its 
oxygen taken up, and steam containing solid carbon 
in mechanical suspension, rendering the escaping gas 
visible as the dark stream termed smoke, its intensity 
of darkness in colour depending on the proportion of 
solid carbon thus suspended. 

Case III.—The air may also be so scantily introduced 
or, though sufficient, be so badly diffused, that part of the 
coal gas escapes direct into the chimney. Also part of 
the carbonic acid in passing up through or over the solid 
carbon on the bars may take up an additional quantity of 
carbon, thereby reducing it from carbonic acid, that is 
three parts carbon to eight of oxygen, to carbonic oxide, 
peo six parts carbon to eight of oxygen, and if the 
latter be not supplied with sufficient oxygen to again raise 
it to carbonic acid, a diminution of temperature and loss 
of heat is the result. 

Case IV.—In the above cases it has been assumed that 
the oxygen has been brought into contact with the carbon 
and hydrogen at the temperature necessary for their im- 
mediate chemical combination, but if the air supplied is 
more than sufficient (or even less provided the efficiency 
of diffusion is not so great) a cooling effect is introduced 
owing to part of the heat produced by atoms that have 
combined being absorbed in expanding and raising the 
temperature of this unnecessary surplus. 

So far as the experience of the writer is concerned, he 
has only found it possible to introduce air at the rates 
given by Professor Rankine when very great attention is 
given to its distribution, and the manner of introducing 
it, to and among the combustibles on and arising from the 

rates. The real practical difficulty in air introduction 
ies in this: that if each atom of carbon and hydrogen of 
the coal is not first brought into actual mechanical contact 
with its combining equivalent of oxygen, it cannot com- 
bine with it, and is lost or worse than lost for the produc- 
tion of increased temperature. Thus we have seen in 
Case II. that if less air than is necessary is introduced, or 
in Case III. that the air, though sufficient in quantity, is 
introduced in such a manner that the atoms of its oxygen 
are not so diffused throughout the atoms composing the 
mass of the gases as to come into actual mechanical con- 
tact with each of these individual atoms of combustible, 
then part of them pass off unconsumed, and a decreased 
furnace temperature is the result, Also in Case IV., that 
if the arrangements for diffusion aré perfect, but air is 
introduced in too great quantity, a decreased temperature 
is the result, for, as was shown, part of the heat produced 
is absorbed by the atoms that have not combined. 

Thus the temperature of the products of combustion or 
evaporative efficiency of the coal may be reduced from 
three distinct causes: 

1, Rate of air supply being deficient. Case IT. 

2. Diffusion of air supply being defective. Case ITI. 

3. Rate of air supply being excessive. Case IV. 

Or by two of these in combination, as, for instance, in- 
aufficient rate of supply, introduced in such solidity of 
stream that part escapes without coming in contact with 
either carbon or hydrogen. It will thus be seen that 
correct quantity of air is merely one thing; what is 
equally important being the manner and place of its 
introduction, the measure of success being the percentage 
usefully employed; and when we consider the con- 
ditions obtaining in actual practice in boiler furnaces, 
the immense difficulty of proper, and practical impos- 
sibility of perfect diffusion becomes apparent. Take 
for example a boiler in which the omattned area over 
the two bridges=2.3 square feet, and total area through 
the tubes=3 square feet. Now, assuming that the air 
is supplied at the rate of 24 lb. per pound of coal, 
and that the amount of coal burned=250 lb. per hour, 
the weight of air passing through the boiler per second 
=x 541.66 lb. ; the temperature of the fire with this 
rate of supply should theoretically be about 2500 deg. 
Fahr., and if the temperature in the uptake=600 deg. 
Fahr., the mean temperature between furnace and 


uptake — 200 x 600_ 1559 Fahr., which would give a 
total volume of gases passing through the boiler 
approximately = (12.5 x 1.66) x (oh) =84 cubic feet 
84 _ 

537 36.5 ft. per 
second over bridges, and of # =28 ft. per second through 


per second, that is a velocity of about 


the tubes. The distanca from centre of grates to outside 
end of tubes=12.5ft., therefore in a stream having a 
velocity of at least 28 ft. per second there are available 


about 3 =0.45 of a second of time for the complete 


diffusion of the atoms of another fluid thronghout the 
atoms of its mass, and during this time it is very question- 
able if any further effective combinations take place after 
the gases have once entered the tubes. 

The above calculation is necessarily a very rough 
approximation, as the temperature of the furnace would 
probably be less than 2500deg. Fahr., and the correct 





mean temperature to use should not be the arithmetical 
mean between that of the furnace and the uptake. 

The writer frequently noted with a stop-watch the 
interval of time between a shovelful of cual dropping on a 
bright fire and the first appearance of smoke at the top of 
the chimney. This he found to vary from 3 sec. to 4 sec., 
and as the distance from grates to chimney top by the 
shortest route the gases could take=48ft., their mean 
velocity through both boiler and chimney must have been 
at least from 16 ft. to 12 ft. per second. 

From this is apparent the necessity of having very care- 
ful arrangements for introducing the air in such a manner 
as to be as much as possible broken up into thin lamina, 
jets, or whatever form is found to be most practically suit- 
able and efficient for giving a maximum of surface from a 
minimum of quantity. 

Of this air, part is required for combination with the 
solid carbon of the coal, and part for combination with 
the carburets of hydrogen or coal gas; the relative quanti- 
ties necessary for each being in the proportion of 2.37 to 
1.* Andas it seems reasonable that the air containing 
the oxygen for combination with the gases will be better in- 
troduced to them direct, instead of first passing up through 
the coal on the grates and thus becoming diluted with 
carbon, the necessity for a well-distributed and plentiful 
su ply of air above the grates is seen. 

the coal could be continuously and evenly fed on the 
fire it might be just possible that as much as this one-third 
of the whole air supply could beneficially be introduced 
direct above, the remaining two-thirds necessary for the 
solid carbon being brought through the grates from below, 
as then the state of incandescence of the fuel would con- 
tinue regular, and the amount of coal gas given off per 
unit time would be a constant quantity; but in actual 
practice with hand firing (which when carefully attended 
to seems to hold its own against most mechanical 
appliances) the quantities of coal gas distilled are far from 
regular, being greater shortly after firing, and tapering 
away to little or nothing when the fire has become bright 
throughout or coked ; at which period the only air neces- 
sary, besides what would find its way up through the 
grates, would be a quantity supplied{direct at the top, and 
just sufficient again to raise to carbonic acid any gas that 
might have been reduced from acid to oxide in passing up 
through or over the coked fire. Thus at one period it 
appears as if one-third of the whole air supply could with 
advantage be introduced direct above the grates, and at 
another a less amount seems necessary ; and as there has 
as yet been no satisfactory automatic arrangement for re- 
gulating the relative amounts, and as it has generally 
been found unsatisfactory to depend for it on the human 
element in firing, we seem left to the practical question of 
finding what relative openings for continous supply are in 
actual work found to be the most economical mean 
between these two conditions. 

The first result during and after placing a charge of 
fresh coal on a bright fire in a furnace is a reduction of 
temperature from several distinct causes ; first from loss 
of effect through the fresh coal lying on the top surface of 
the red fire, thus obstructing the radiant heat from strik- 
ing the crown of the furnace; and, lastly and chiefly, 
from heat absorbed or rendered latent in changing the 
molecular condition of the coal from a solid to a semi- 
solid or viscous substance, and in distilling off the coal 

as contained therein. If this gas on being released is 
rought into contact with sufficient air before its tem- 
perature has fallen below its point of ignition or explosion, 
its atoms of carbon and hydrogen combine with the 
oxygen of the air, and an increase of temperature is the 
result. But if air to supply a sufficiency of oxygen is not 
admitted, or the gas is allowed to travel till its tempera- 
ture has fallen too low before meeting the air, a loss of 
heat is the result, as we then lose the whole heat which 
has been rendered latent in the work of distilling the gas, 
as well as that which the coal gas would supply if ignited. 
Also, if the air supplied from below the grates, in passing 
up through the coal should become so charged with car- 
bon as to issue at the top surface in the form of carbonic 
oxide, an additional supply of oxygen must be given it 
by air admitted direct above the coal to raise it again to 
carbonic acid. If this be not done the carbon escapes in 
this half-burned state, and may not be readily observed, 
for, carbonic oxide being invisible, there is nothing to 
detect it by, unless it should meet sufficient oxygen 
through leaks in the uptake, or have still sufficient tem- 
esproap left on reaching the chimney top, when, if this 
the case, on there meeting the oxygen of the atmosphere 
it will combine with it and become visible as flame; and 
as carbonic oxide combines with oxygen at a compara- 
tively low temperature, the effects of this are sometimes 
seen in practice by the interior of uptakes bursting into 
flames, or by fiery chimney tops. This carbonic oxide 
flame is of a blue colour, by which it can easily be distin- 
guished from the ordinary red flame which may come 
into existence in the uptake by coal gas escaping direct 
through the tubes and only igniting in the uptake when 
meeting there its combining equivalent of oxygen. The 
former condition of affairs was very noticeable in trials 
Nos. 1, 2, 3, 32-33, Table I., in which no air was admitted 
except such as in between the firebars and up 
through the coal in the grates. On several occasions the 
uptake was observed to become completely full of a blue 
flame, and, with a view to more clearly recording this, the 
writer made the following notes of the appearance of the 
interior of the uptake as seen through a sight-hole during 
an hour and a half of the trial : 


P.M. 

3 0 Fires thin and bright ; flames some 2 ft. long, of 
violet colour, floating gently from ends of tubes, 
and curling upwards towards chimney until 

* Fairbairn’s ‘‘ Useful Information for Engineers,” 
appendix to Lecture 1X., ‘*On the Economy of Fuel, 
oncentration of Heat, and Prevention of Smoke,” 
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NICOL’S SHORTENED SELF-ACTING 
SPRENGEL PUMP. 

Tue development of illumination by means of the 
electric current, has stimulated several branches of 
manufacture which would hardly appear to have any- 
thing in common with the electric light. That air- 
pumps should owe their perfection to the electric light, 
was certainly not anticipated. Air-pumps were chiefly 
laborato soe needed for qutanplitving certain 
laws and phenomena, but little used for practical 
work ; a vacuum of one millimetre of mercury was 
considered very good practice. Now there is a very 
brisk demand for an efficient air-pump. Professor Rood 
claimed, some time ago, to have rarefied the air by 
means of his Sprengel pump, the tubes of which he 
both heats and bends, to x}, millionth of an atmosphere, 
so that the pressure of this could be balanced by a 
mercury column .000002 millimetre high, as compared 
with the 760 millimetres of mercury which ordinarily 
balance the pressure of our atmosphere. Certain 
phenomena, and agen won $ electric phenomena, have 
assumed a totally different character since vacua can 
be obtained which are measured by a minute fraction 
of a millimetre. 

As early as 1845, Edward King raised to incan- 
descence by the electric current a carbon pencil, 
in a Torricellian vacuum, so as to have heating 
simply without combustion. When, several decades 
later, the delicate carbon thread or filament was found 
to answer best for the incandescence lamp, air-pumps 
became very interesting to electricians. Hence we find 
the names of many electricians, or at least of those con- 
nected with them and who did more of the work whilst 
gaining less of the credit, identified with some modi- 

cation or type of air-pump. Most of these pumps 
have been noticed in our columns. 

The newest modification of the Sprengel pump which 
we describe to-day was brought before the Manchester 
British Association meeting last September by Dr. W. 
W. J. Nicol, M.A., F.R.S.E., of the Mason College, 
Birmingham, to whose courtesy we are indebted for 
the particulars and the adjoined diagrammatic sketch. 
Sprengel pumps have realised the highest degrees of 
rarefaction, and are hence in great favour with 
scientists; they have no troublesome pistons, nor 
clearance space, nor complicated cocks, but they could 
not at first deal with larger volumes of air. Their 
principle is very simple. Dr. Hermann Sprengel (1863) 


* went back to Torricelli's vacuum. In the barometer 


tube the vacuum is at the top of the mercury column. 
If anaperture were made in the top of the tube the 
mercury would sink rapidly and draw in the air. If 
we connect the tube by a piece of piping with the cham- 
ber to be exhausted, and then open the tube, the sink- 
ing column will draw with it a portion of the air ; and 
if fresh mercury be poured in again and again at the top 
the rarefaction may be carried to a high degree. 
Though efficient, the process is slow and cumbrous, 
yet quite quick enough for certain purposes. Bunsen 
at once constructed an excellent filter pump on this prin- 
ciple, by simply connecting the tube through which the 
liquid filtered off had to pass with the water service pipe. 
To accelerate the action, Sprengel himself commenced 
the exhaustion with an auxiliary pump, leaving the 
completion of the exhaustion only to his device. Many 
improvements have been proposed. Mr. Gimingham 
was probably the first who used several fall tubes, 
instead of the one barometric tube. Mr. C. H. Stearn, 
who worked with Mr. Swan, and who is also known as 
the patentee of a peculiar pump consisting of an 
Archimedean screw revolving in mercury, shortened 
the falltubes. This improvement needs an auxiliary 
pump, so that the mercury in the fall tube stands under 
a diminished and not under the full pressure of the 
atmosphere, in which case the tube would have to be 
over 30in. long. Von Babo had previously introduced 
an auxiliary pump for another important purpose, 
namely, to automatically lift the mercury, which 
has passed down the tube, so as to be ready for a 
second descent. There are still some pumps in use, in 
which the operator—not rarely a boy or girl, much too 
weak for such toil—has to litt the heavy jar full of 
mercury up again with his arms. Von Babo accom- 
plished this by connecting the lower part of the pump 


to a water aspirator, simply worked by the service’ 


pipe. 

Dr. Nicol’s pump combines several of these improve- 
ments in a very successful manner, Long tube pumps 
are not only inconvenient, but also liable to breakage ; 
and they require a considerable quantity of mercury 
and constant attention whilst the pump is in action. 
In Nicol’s pump the Sprengel is used solely for the 
completion of the exhaustion. A quick-acting water 
pump, not shown in the figure, begins the operation. 

he effective pressure of this water pump should not 
fall much below 30 1b. when a Fischer glass pump is 
employed ; but with low-pressure pumps using more 
water equally good results can be obtained. The pum 
asshown in the tigure, is a three-fall one, and may be said 
to consist of two parts, the pump proper and thearrange- 
ment for lifting themercury to the supply reservoirafter 
its descent through the fall tubes, The pump proper 











consists of the parts a, d, c, h, i, and the three falltubes, 
which are about 15in. long. TheThomson-Houston 
Electric Light Company, we may remark, use a pump 
with five fall tubes. The reduction in length of these 
fall tubes is effected by reducing the pressure on the 
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mercury in the reservoir a, and the lower vessel i by 
the water pump mentioned connected to a through a 
drying tube, a necessary addition to Von Babo’s 
device, as water vapour is not desired in the tube. 
The tube ¢ c equalises the pressure in aandi, After 
passing down the fall tube, the mercury flows out of i 
into the lifting arrangement f, g, b, 6. It fills the 
bends of f and 6, whilst the air enters by the partiaily 
open stop-cock g; and a discontinuous column of 
mercury and air, almost equal in weight to the con- 
tinuous column of mercury in /, is lifted up the tube 
b by the action of the atmospheric pressure, back into 
the reservoir a. 

When the pump is to be used for the first time, 
mercury is poured into a while the stop-cock e is open, 
until it flows over and half fills, This stop-cock e is 
then closed, and a filled with mercury up to the 
entrance of 6. An india-rubber stopper is placed in 
the mouth of a. Through this stopper passes the 
drying tube filled with chloride of calcium, which is 
interposed in the connecting pipe leading over to the 
water pump. Then when H, Leaning off from the 
pump head A, has been connected with the pressure 
gauge and the vessel to be exhausted, the water pump 
may be set in action until air ceases to bubble through 
the mercury in i. The stop-cocks e and g are now 
partly opened, so that the mercury slowly descends 
the fall tubes and stands in f about 2in. below i, The 

ump then rat pe no further attention, and may be 
eft at work till the exhaustion is complete. How the 
mercury circulates is easily seen from the sketch, 
From a it passes down d, through the stop-cock e, and 
up again to the horizontal distributor ra ng which is 
sealed into the pump-head h. The distributor has 
three small holes, and corresponding to these, three 
pieces of glass tubing, passing downward through india- 
rubber stoppers into the mercury cups sealed to the 
upper ends of the fall tubes. Particular care has been 
bestowed upon this part of the pump to make this 
connection perfectly air-tight. The lower ends of the 
fall tubes dip into projections of the collecting vessel i, 
and are here again fixed by india-rubber packing. 

Before detaching the exhausted vessel, the stop-cock 
e must be closed. The water pump, which should be 
furnished with a Bunsen valve, may then be stopped. 
For another exhaustion, it is only necessary to start 
the water pump and to open e again to the required 
amount. If another drying tube is attached to g where 
the outer air gains access, all moisture and dust may 
be excluded. 

The pump can easily be taken to pieces for cleaning 
and put together again, and may S made by any 


























from Mr. Franz Mueller, of Bonn-on-the-Rhine, suc- 
cessor to the well-known Dr. H. Geissler, at a cost of 
from 3/. to 5l., depending on style of stand and acces- 
sories. The amount of mercury required is under 
20 lb., that is, less than one pint. The pump clearly 
offers some material re It is simple, incum- 
brous, cannot easily get out of order, works by itself if 
once started, and highly efficient. The one drawback 
under which it labours is that it merely produces 
a vacuum without permitting of the gas pumped out 
being collected. In the majority of cases in which a 
Sprengel pump is used this is, however, hardly a draw- 
back. e wish on this occasion to draw the atten- 
tion of those of our readers who are interested in air- 

umps to an excellent paper which Professor S. P. 
Thompson read before the Society of Arts on Novem- 

r 25. 





FOREIGN AND COLONIAL NOTES. 
South Australian Railways.—The South Australian 
House of Assembly has authorised a further extension of 
the Northern Railway of South Australia for fifty miles 
at an estimated cost of 117,000/. 


Locomotives on the Atchison, Topeka, and Santa Fé Rail- 
road.—It is stated that the Atchison, Topeka, and Santa 
Fé Railroad is suffering from a considerable deficiency of 
locomotive power. At the commencement of 1887 there 
were 370 locomotives upon the system, and 140 more were 
ordered to be delivered in the course of last year. For 
some time past the main line has had, however, the benefit 
of only 350 engines, a large number having been used for 
construction operations, while 25 were lent some time 
since to the Atlantic and Pacific Railroad. To enable 
the Atchison, Topeka, and Santa Fé to deal effectively 
with the traffic offered to it, the directors have just ordered 
150 additional engines. 


Chicago and North-Western Railroad.—The Chicago and 
North-Western Railroad Company has let contracts for 
4100 additional freight cars. The company has ordered a 
new survey to be made across the Sioux Reservation. 


Building at Berlin.—The building trade was active at 
Berlin last year. Notwithstanding this activity, the pro- 
portion of houses empty in Berlin in 1887 was only 12 per 
cent. In 1881 the corresponding proportion was 3} per 
cent. 


German Railway Traffic.—The gross traffic receipts of 
the German railways in the first eleven months of last 
year were 26,391,045/., showing an increase of 1,695,506/., 
as compared with the corresponding amount acquired in 
the corresponding period of 1886. The average length of 
= worked in the first eleven months of 1887 was 20,1143 

es, 


Belgian Rails.—The exports of steel rails from Belgium 
in the first eleven months of last year amounted to 37,&63 
tons, as compared with 32,034 tons in the corresponding 
period of 1886. Theexports of iron rails from Belgium in the 
first eleven months of last year amounted to 27,460 tons, 
. —- with 11,592 tons in the corresponding period 
te) 86, 


French Steelmaking.—Five new Martin-Siemens steel 
works are about to be established in France, viz., at 
Marnaval, at Guiugnon, in the Basse-Indre, at Louvroil, 
and at Hautmont. 


Australian Locomotive Building.—The Government of 
New South Wales has accepted a local tender for fifty 
locomotives at 64 “ cent. above the cost of English 
engines landed in the colony. 


Natural Gas in Arkansas.—Natural gas has been struck 
about twelve miles south of Fort Smith, Arkansas. It . 
was found at a depth of 175 ft. by persons who are boring 
for coal. When lighted the flame is said to rise 40 ft. 
above the ground. Hopes are entertained of finding gas 
in the limits of Fort Smith. 


Mare Island Navy Yard.—A large Government dry 
dock at Mare Island Navy Yard, which cost 600,000/., is 
reported to be in a dangerous state in consequence of the 
settling of a portion of the masonry near the caisson. A 
granite block is broken in two, betraying a weakness 
which threatens the structure. The difficulty is attri- 
buted to lack of piling. 


American Railroad Building.—In 1882 American rail- 
road construction reached its maximum yearly develop- 
ment, 11,568 miles of new line having been established in 
that year. But 1887 aig figures exceeding even 
the phenomenal total of 1882, nearly 13,000 miles of new 
line having been built. More than half this new mileage 
was laid in the Western States, Kansas alone contri- 
buting 16 per cent. 


American Bridge Building.—The Keystone Works have 
recently built a mile of elevated railway in New York, 
and are at present building a bridge 1550 ft. in length, to 
span the Missouri at Kansas City. They are also building 
five bridges for the Kansas and Oregon Railroad Com- 
pany. The Pittsburg Bridge Works have contracts on 
their books aggregating 200,000 dols. for western railroad 
work, ; 


Workshops for the Louisville and Nashville Railroad.—A 
contract for the erection of large shops for the Louisville and 
Nashville Railroad Company at Decatur, Alabama, has 
just been awarded. The works will comprise fourteen 
buildings, each from 180 ft. to 280 ft. in ength. They 
are to be built of brick, stone, and_iron, and will be a 
duplicate of the Panhandle shops at Indianapolis, These 
will be the largest car and construction works in the 





moderately skilled glass-blower. It can be obtained 


South, and will employ 500 skilled workmen to commence 
with, 
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RECORD. 
Compitep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case after the price; where none are menioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

one of Specifications may be obtained at 88, Cursitor-street, 

mcery-Lane, E.C., either personally, or by letter, i 
amount bf sp and postage, addressed to H. Reaper Lack, Esq. 

The date of the advertisement of the acceptance of a spe- 
cification ts, in each case, given after the abstract, unless the 
Patent hae been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 

he advertisement of the pt of a plete specification, 
ve notice at the Patent Ofice of opposition to the grant of a 
‘atent on any of the grounds mentioned in the Act. 
DYNAMO-ELECTRIC MACHINES. 
14,765. C. Lever, Bowdon, Chester. Improvements 
namo-Electric Machines and Electromotors. 
(8d. Figs.) November 15, 1886.—Inventor claims the applica- 
tion of pole-pieces having annular grooves or corrugations in 
their inner surfaces in combination with armatures formed or 
coiled correspondingly to rotate in the pole-pieces, Also anarma- 
ture formed with teeth cr projections of different lengths in the 
radial direction, in combination with pole-pieces having grooves 
of correspondingly different. depths in which the teeth revolve, 
(Sealed November 22, 1887). 


15,230. L. Hanson, Halifax, Yorks. Improvements 
in Field Magnets. (6d. 6 Figs.) November 23, 1884,—In- 
ventor claims: The use of soft iron wire in the construction or 
formation of the core of the field magnets of dynamos and 
electro-motors. (Sealed November 29, 1887). 


15,837. J. A. mingeee. London. Improvements in 
Dynamo-Electric Machinery. ‘8d. 9 Figs.) December 3, 
1886.—This invention has reference to that class of dynamo- 
electric machines in which the rotation of soft iron inductors in 
close proximity to fixed primary and secondary magnets, gene- 
rates an electromotive force in the conducting wire around the 
secondary magnets. The improvements relate to the construction 
of such irductors, and to the conversion of an ordinary steam 
engine into a dynamo-electric hine by the application of a 
chain of inductors to the periphery of the flywheel, in combina- 
tion with a series of fixed magnets. (Sealed December 9, 1887). 


17,056. G. Kapp, Wimbledon, Surrey. Improve- 
ments in Dynamo-Electric Machines (8d. 12 Figs.) 
December 29, 1886.—This invention relates mainly to the combina- 
tion of a disc armature core composed of iron ribbon with a sur- 
rounding metal hoop having projections, the whole being fastened 
together by bolts or similar fastenings ; also to the combination 
and use in armature cores, of iron ribbon to form one part of the 
cores, and iron wire to form the other part, with a hoop or hoops 
separating the ribbon and wire ra and with connecting 
bolts or equivalent fastenings, the hoop having projecting portions 
serving as lateral supports to the iron wire, and for transmitting 
the driving force to the armature coils. (Sealed December 2, 1887). 


114. W. A. Leipner, Bristol, Gloucester. An Im- 
provement in Dynamo-Electric and Electro-Dyna- 
mic Machines, (8d. 3 Fiys.) January 4, 1887.—Inventor 
claims: A revolving armature for a dynamo-electric or electro- 
dynamic machine, consisting of a non-magnetic nave A having in 
its periphery equidistant notches a, each wider at the bottom than 
at its mouth, in each notch a composite spoke B consisting of 






























































tions b on its sides, and between the spokes B bobbins of in- 
sulated wire coiled on composite cores C which are made up of 
numerous iron plates and are so shaped that their ends fit into 
the indentations of the spokes B, the bobbin spokes being retained 
laterally by rings E and brackets G fixed on the sides of the nave, 
(Sealed January 17, 1888). 

1693. C. D. Abel, London. (La C gnie Continental 
Edison, Paris.) Improvements in Disc Dynamo or Mag- 
neto-Electric Machines. [lld. 25 Figs.) February 2, 1887. 
--The objects of these improvements are to avoid the heating of 
the armature caured by the Foucault currents in the iron cores ; 
to utilise as much as possible the copper wire of the armature by 
placing it entirely in the magnetic field; and to have a very 
powerful magnetic field, this being obtained by placing the magnets 
very close to each other, According to this invention the disc 

















armature A is formed by a series of coils grouped round a central 
shaft B, each coil being formed by a split copper band, of which 
the two parts are bent away from each other and are bent into 
polygonal form. A number of pairs of electro-magnets (two pairs 
are shown in Fig. 2) are placed on each side of the armature, and 
so arranged that the like-named poles of two contiguous magnets 
eome together, thus forming two N and two § poles, these of the 
same name being diagonally opposite each other. The cores lie 

el to the plane of the armature disc and at right angles to its 








axis. These two sets of magnets contain a considerable mass of 
iron and produce an alternating magnetic field of great strength 
and density, and the armature moves through all parts of it. Each 
convolution of the armature coils is divided so that one half of it 
is situated on one side and the other half on the other side of the 
disc, the several convolutions being made to form bobbins havin; 

the same surface. The convolutions are insulated from eac 

other. The coils formed as described, and extending all round 
the armature, are divided into separate groups, each of which is 
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connected to the commutator D by means of extensions f to the 
ends of the first and last convolution, as shown in Fig. 3. If 
the number of convolutions forming an elementary coil is divi- 
sible by four (the number of magnetic fields) they may be directly 
connected to the plates of the commutator, which has four 
brushes grouped in pairs diametrically opposite. This arrange- 
ment is shown diagrammatically in Fig. 4. As the armature 
operates as afan it is always kept cool by the currents of air. 
(Sealed December 23, 1887). 


5462. W. H. Scott and E. A. Paris, Norwich, Nor- 
folk. Improvemente in Dynamo-Electric es. 
(8d. 4 Figs.] April 14, 1887.—Inventors claim the construction of 
armature in which the conductor is wound between teeth or pro- 
jections of great depth and in close preximity, with the object of 
obviating the tendency to heating of the pole-pieces, and the 
tendency to the creation of Foucault or eddy current. Figs. 1, 2, 
represent an armature of the Paccinotti type; Figs. 3, 4, an 
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armature of the Weston type or such as patented to the present 
inventors under No. 4683 of 1884. The iron core A is made plain 
and round outside, and the teeth are formed of longitudinal strips 
C of iron which are ee on edge on the iron core. At 
each end of the core A is a strong collar E of vulcanised fibre in 
the periphery of which a great number of saw cuts are made, and 
into these saw cuts are tightly driven insulated iron strips B which 
then form a ring of teeth at each end of the armature. (Sealed 
January 10, 1388). 





Coerper, Ehrenfeld, Germany. Improve- 
ments in Dynamo-Electric Machines. [4d.! Apuiil 19, 
1887.—This invention consists essentially in the combination with 
the armature or field magnets, of a flywheel, disc, or other mass, 
for maintaining a regular motion, and consequently a uniform 
tension at the terminals, the said wheel or dise or the like having 
no direct magneto-electric action. (Sealed October 7, 1887). 


9013. C. Ehrenfeld, Germany. Improve- 
ments relating to o-Electric es. (Sd. 17 
Figs.| June 24, 1887.—The improvements consist, chiefly in con- 


structing the armature as well as the field magnets of sheets of 
metal. (Sealed October 4, 1887). 


9104. A. P. Trotter and H. W. Ravenshaw, Halifax, 
Yorks., and W. T. Gcolden, London. Improvements 
in Dynamo-Electric Generators and Motors. (8d. 
4 Figs.) June 27, 1887.—This invention has for its object the 
providing of means whereby the electromotive force of the arma- 
ture of a dynamo-electric generator may be modified by altering 
the useful or inductive effect of the field magnets without reduc- 
































ing their magnetic saturation to such an extent as would render 
their magnetism liable to become unstable. The general prin- 
ciple of this invention consists in applying to a field magnet a 
second or additional magnetic circuit, such as a similar field 
magnet, which, when working under the conditions of a mini- 
mum electromotive force, would offer comparatively so much 
smaller a magnetic resistance than the armature and its air space, 








that nearly all the lines of force would be diverted through it. 
Fig. 1 shows diagrammatically the application of this principle to 
an ordinary series wound generator. In this case the main 
meget A would be constantly magnetised, while the second or 
additional magnet B would vary in its magnetism with the amount 
of resistance offered by the rheostat C placed in the shunt circuit. 
When the resistance C is increased to its maximum, both the 
magnets A and B will be equally magnetised and the output of 
the machine correspondingly i d. The y air space 
to insure certainty and rapidity in the ch of elect tive 
force is conveniently left at D; E indicating the external circuit. 
In Fig. 2 the magnets A, B, are placed vertically and side by side. 
Fig. 3 shews a means of carrying this invention into effect me- 
chanically, The main magnet A is provided with extensions B 
of its pole-pieces, which are bored out to admit of a rotary iron 
keeper K working freely therein. This keeper will drive more or 
less the lines of force from the armature according to its relative 
position to the latter. Motion is imparted to the keeper by means 
ofa worm and wheel, In Fig. 4 the keeper K is hinged at one end 
and its relative position to the armature is controlled by a screw 
= by a spindle and handwheel a. (Sealed December 1 


TELEGRAPHY AND TELEPHONY. 

13,423. H. Binko, London. An Improved Portable 
Telephone for Short Circuits on Board Ships, Public 
B gs, and General Domestic Use. (8d. 6 Figs.) 
October 21, 1886.—Inventor claims the combination in one appa- 
ratus (Fig. 2) of a transmitter which may also be used as a re- 
ceiver, of a bell B, and pushes with or without a suspender or 


Fig.). | Fig, 2 
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handle. A compressible and resilient plate or washer R is em- 


3 

eave for regulating the distance of the vibrator or diaphragm V 

rom the magnet M. Fig. 1 represents two rooms fitted with the 

improved teleph ted by wires W with a battery as 

7 i extra push or bell being required. (Sealed December 
, . 


12,189. H. H. Lake, London. (£. E. Graves, Bridgeport, 
Conn., U.S.A.) A Method of and Apparatus for tho 

ectrical Transmission of Sound. (8d. 8 Figs.) 
September 8, 1887.—This invention is based on the principle that 
articulate sound and the quality (timbre) of sound can be perfectly 
transmitted telephonically by a pulsatory current as distinguished 
from an undulatory current. Fig. 1 represents an apparatus 
operating by means of an undulatory current, that is to say, in 
which the currents co nd to both the condensations and rare- 
factions of the sound wave, which holds the diaphragm C in its 
grasp and moves it to and fro as it were by hand. The apparatus 
for carrying the principle of the pulsatory current into effect com- 
prises an electro-magnet E, energised by a constant current, a 
diaphi I, and an armature F supported upon the elbow lever 
H, which is pivotted at G. The lower end of the vertical arm of 
the lever comes opposite the centre of the diaphragm. When 
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sound waves are produced in front of the diaphragm I, in vibrat- 
ing it moves inward or outward. In moving inward (Fig. 8), it 
meets the point of the lever H, and so carries the armature F 
away from the pole of the magnet E. During this movement of 
the armature its lever is in direct mechanical connection with the 
diaphragm I, is controlled by the diaphragm, and hence is con- 
trolled by the sound waves which vibrate the diaphragm. There- 
fore a current due to the movement of the armature F so produced 
is added to the main current, On the return of the diaphragm I 
Fig. 4), it moves away from the point of the armature lever F. 

msequently the armature is left free to be attracted by the 





magnet E, and is uncontrolled by the diaphragm. Hence the 
magnet simply expends energy in attracti ¢ armature, and 
the current yielding this energy at once falls in strength. The 


current is therefore rendered pulsatory and not undulatory or 
intermittent. (Sealed December 20, 1887). 
ELECTRIC LIGHTING. 

13,111. W. Ward, Yorks. Improvements 
in Electric Lamps, {lld. 4 Figs.) October 14, 1886.—In- 
ventor claims : The use of one revolving wheel in fixed centres 
with lever acting as a brake upon the feed of the carbons; re- 

lating the carbon feed by means of a cord passing round the 
| of a ratchet wheel; and for striking the arc the use of a 
sliding rod and keeper, operating the lower sliding carbon-holder. 
(Sealed December 2, 1887). 


15,094 J. H. Holmes, Newcastle-upon-Tyne, North- 
umberland. Improvements in Holders or Supports 
for Incandescent Electric Lamps. (8d. 7 Figs.) No- 
vember 20, 1886.—This invention has for its object to insure a 
better contact between the usual platinum loop connections and 
the houks of theholder by which the lamp is supported. This is 
effected by the employment of a spring applied at a point midway 
between the hooks and loops. (Sealed December 6, 1887). 


16,440. W.J. Mackenzie, G ow. Improvements 
in ic Arc Lampe, (8d. 4 Figs.) December 15, 1886.— 
The main feature of novelty of this invention is the employment 


of pneumatic pressure or of a vacuum as a means of ntaining 
pe regulating the arc. The conducting frame B of the lower 
carbon-holder is attached to, but insulated from, a casing A which 


eontains a non-freezing liquid. The upper carbon-holder D is 
carried through guides in an open-ended tube D! passing up 
through the centre of the casing and terminating above the level 
of the liquid. It is supported by an annular float E open at ite 
lower end which is immersed in the liquid, A small tube F con- 
nects the air space in the float E with the air space of a similar 
float G immersed in liquid contained in a casing H. From the 
float G is suspended the core I of a double solenoid J wound at its 
lower portion with stout wire in the lamp circuit, and in its 
upper portion with fine wire connected to form a shunt to the arc. 
The air in the floats E, G, may be suitably compressed by blowing 
through a pipe K. Current being through the conductors 
L, L, if the carbons are in contact, the current passing through 
the main wire of the solenoid J, the core I will be drawn down 
and will uce a deeper immersion of the regulating float G ; 
the air within which will undergo further compression and will in 
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rt pass by the communicating pipe F to the main float E and 
orce it up to such an extent as to effect the separation of the 
carbons and so strike the arc. Should the uppercarbon be raised 
too high, the resistance of the arc will be in and more 
current will flow through the fine wire of the solenoid J, the core 
I, and with it the regulating float G will be raised. A portion of 
the air within the float E will pass up into the float G, thereby 
allowing the main float to fall to such an extent as to bring the 
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upper carbon within the proper arc length from the lower carbon. 
The improved “ cut-out” consists of a double solenoid, the upper 
part of which is in the main circuit, and the lower part in the 
shunt circuit. Thecore of the solenoid is conn to a lever 
switch, which when the carbons are burned out, switches the 
current through branch wires past the arc. (Sealed January 3, 


11,674. M. Bailey and J. Warner, London. An Im- 
roved Method of Suspending and Protecting from 
jury or Breakage Incandescent Electric Lamps 
en Used for Mining or other ses. (8d. 7 Figs.) 
August 27, 1887.—The lamp bulb A is inclosed in an outer globe D 
and is supported by an elastic diaphragm B. The outer globe D is 
charged with any suitable compre gas or liquid and is then 





sealed off. The pressure of the compressed flu'd against the elastic 
diaphragm B maintains the lamp terminals c, c, in contact with 
the conductors d,d, Should, however, the outer globe D be 
broken the diaphragm is relieved from pressure, and the lamp A 
will be forced by the elastic diaphragm and its own weight away 
from the contacts d, d, as shown in Fig. 2, whereby the electrical 
circuit is broken, and the lamp extinguished. (Sealed December 
23, 1887). 


BATTERIES AND ACCUMULATORS. 


13,071. H. R. Fisher, London, An Improved Self- 
Regulating Electric Portable Battery and pomp. 
(8d. 8 Figs.) October 30, 1886.—This invention comprises the 
arrangement generally of an automatic device by which the 
electrolyte of a primary battery may be brought into contact 
with the electrodes or el ts, and the method of connecting and 
holding same. (Sealed January 8, 1888). 


14,033. C. D. Abel, London, (Siemens and Halske, Ber- 
lin.) An Improvement in Electrolysis. (8d. 8 Figs. 
November 1, 1886.—This invention relates to an improved meth 
of obtaining copper or zinc directly from their sulphur com- 

nds by a continuous electrolytieal process in which, firstly, 
The liquid surrounding the anodes separated from that 
surrounding the cathodes by an_ iron yan es secondly, 
the anodes consist of electrolytically insoluble conducting 
bodies such as carbon and platinum; thirdly, a mixture of 
copper or zinc solution is used as electrolyte; and fourthly, 
the flow of this electrolyte through the apparatus is so conduct 
that it first passes through the cathode cells, then through the 
anode cells, and lastly through the roasted or melted sulphur 
ore, after which the regenerated liquid is led back to the cathode 
cells. (Sealed December 2, 1887). 

16,408. A. J. Boult, London. (P. J. R. Dujardin, Paris.) 
Improvements in or rela’ to ic Accumu- 
laters. (8d. 4 Figs.) December 14, °1836.—A deposit of per- 
oxide of lead is formed on the ey by the employment of a bath 
composed of sulphuric acid and an oxidising . such as nitrate 
of soda, capable of giving rise during the passage of an electric 
current to a soluble salt of lead ready to be transformed by the 
decomposition of the acidulated water into peroxidised sulphate 
of lead without discharge or reversal of current. (Sealed Decem- 
ber 20, 1887). 


16,865. 2 ee pone Shearer, iantee, Im- 
provemen' upling up tteries for Lighting 
and other Purposes. (sd. 1 1 December 28, 1886.— 
Inventors propose using Dr. Gassners’ dry cells (Patent No. 16,810 
of 1886), coupled to a commutator so as to give time for each cell 
to recover itself, and thus to obtain a continuous current. (Ac- 
cepted December 31, 1887). 


$90. S. W. Maquay, London. Dupeered Means for 
Electric Batteries, and for Removing the 








The supply of the exciting liquids to the batteries is regulated by 

the on of electro-magnets, and the plates are removed and re- 

os by means of electro-magnets and counterweights. (Sealed 
‘ovember 11, 1887). 


16,120. E. Tyer, London, An Im ent in 
Voltaic Batteries. (6d. 2 Figs.) November 23, 1887.—Ac- 
cording to this invention a continuous flow of exciting liquid into 
the cells is maintained, and the spent liquid is continuously dis- 
charged from them at a corresponding rate by means of a syphon 
device. (Accepted December 24, 1887). 


SWITCHES. 

17,084. A. R. Bennett, Edinburgh. An Im 
Board for Mounting Telephonic Switches and other 
Electrical Apparatus. [6d.] December 30, 1886.—The im- 
proved switchboard is com of wood treated or impregnated 
with insulating material. (Sealed January 6, 1888). 


7720. 8. S. Bromhead, London, (C. A. Hitchcock, North- 
East Penn., U.S.A.) An Improved Telephone Switch. 
(8d. 7 Figs.) May 27, 1887.—This invention relates to an im- 
proved combination of mercury contact cups, a movable bar, and 
electrodes carried by the latter, with the switch lever and the 
ri aah receiver, and the line circuits. (Sealed November 25, 


SIGNALLING. 

16,908, W. Armstrong, Colly Wingate, Durham. 
Improvements in Means or Apparatus for Effecting 
Electrical between the Cocapents of Cages, 
Hoists, or , and others. (8d. 4 8.) December 24, 
1886,—The means of suspension are employed as a means of con- 
veying electrical currents for signalling purposes either by insu- 
lating the suspending means itself, or by means of a separate 
insulated line passing through it. (Sealed January 3, 1888). 


10,056. W. Walker, London. Improved Contact 
Apparatus for Use in Automatic Electric S 

on ways. (8d. 7 Figs.) July 18, 1887.—This invention 
relates to a special construction of contact apparatus worked by a 
bar or rail which is depressed by the wheels of a passing train. 
The depressible bar B' is placed on the inner side of the rail B, and 
is operated by the flange of the wheels. To its under side is fixed 
a rod b passing through a guide and jointed at its lower end to the 
lever C which is fulcrumed at D. This lever C carries at its other 
end the contact wae shown on a larger scale in Fig. 2. Screwed 
to the socket g at the end of the lever C is an outer cylindrical 
casing e capable of sliding over an inner cylindrical casing » form- 
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ing the piston-rod of a piston which is capable of moving up and 
down in a cylinder p. The casing e carries a platinum piece 
i and the casing n the platinum piece k. The depression of 
the bar B' by the passing train operates the lever C to depress the 
casing ¢, and thus make contact between the platinum piezes, 
which is aided by the upward tendency of the spring 7 in the 
cylinder p. The lever C is returned to its normal position, after 
the train has d over the bar B!, by means of a spring contained 
in a cylinder T. The current passing through the circuit closed by 
the contact of the platinum pieces t, &, actuates the signals as de- 
sired. (Sealed December 20, 1887). 


REGULATING AND DISTRIBUTING. 


15,545. R. Dick and R. Kennedy, Glasgow. 
oy ir to the transfe 


Pp 

> November 29, 1886.—The improve- 
ments consist essentially in the employment (in a system of dis- 
tribution of electric energy by secondary transformers of alternat- 
ing currents) of a dy o-electric g tor of alternating currents 
of low potential and large volume, combined with a main trans- 
former which transforms alternating currents of low potential into 
currents of high potential. The high potential currents are after- 
wards passed to the main distributing conductors and from these 
to the’secondary transformers, and from the latter the transformed 
— energy is supplied to the lamps. ( d November 22, 
1 


16,201. R. Dick and R. Kennedy, G ow. Im- 
provements in and relating to the ‘ormation 
and Distribution of Electric Energy and Appliances 
therefor. (8d. 7 Figs.) December 10, 1886.—' invention 
relates to the constructing of secondary generators or transformers 
of alternating currents of electric energy so as to be self-regulating 
by the mutual and self-induction of the primary and secondary 
conductors. (Sealed December 16, 1887). 


16,662. R. P. Sellon, W. M. Mordey, and C. E, 
Webber, London, Improvements in Means for Auto- 
ma t ting Electric Generators. (8d. 4 
Figs.) December 18, 1886.—A is the armature of an alternate 
current generator supplying electrical energy to the mains at 
M, M!'; the field magnet or magnets F being supplied with cur- 
rents by the separate exciting dynamo D. The field winding of 








D is shunted by the variable resistance R which is controlled by 
the magnet S. The latter is magnetised by being placed in con- 
nection with the mains M, M'. Thus the variations of the current 
in the main circuit M M will affect the magnet S, causing it to 
alter the amount of resistance in the shunt circuit at R, so alter- 
ing the strength of the exciting current passing in the field magnet 
F until the normal conditions are again restored -in the external 
circuit M M'. (Sealed January 3, 1888). 


16,942. J.D. F. Andrews, Glasgow. Apparatus for 





Feeding 
Plates therefrom. (ls. ld. 6 Figs.) January 21, 1887.— 


Conversion of Electrical Currents. (6d. 2 Figs.) Decem- 


ber 24, 1886.—The improved converter consists of a number of 
parallel conducting plates connected to the primary lead with a 
co! nding number of intermediate parallel plates insulated 
from the former and connected to the secondary lead. (Sealed 
January 3, 1888). 


9196. A. J. Boult, London. (Dr. S. Doubrava, Pr " 
Austria.) Improvements in tus for Chan 
or Re: ting Electric Currents. (8d. 8 Figs.) June 
28, -—Inventor claims mainly for the changing of a high 
tension current into a low tension current, the employment of 
condensers in which the charging surface is smaller in a fixed 
ratio than the discharging surface. (Sealed November 1, 1887). 

9739. W. P. ‘Spreepees. Laeaen. (G. Westinghouse, Jr. 
Pittsburg, Penn., U.S.A.) Improvements in or Relating 

ectric Circuits and Automatic Contro! 

Apparatus therefor. (8d. 2 Figs.) July 12, 1887.— 
invention relates essentially to the combination with an electric 
converter and a pair of supply conductors for delivering currents 
thereto, of an automatic circuit controlling device successively 
placing the different lines of said pairs in circuit with the primary 
coil of the converter, and a retaining and releasing device causing 
such contreller to operate upon the interruption of the circuit. 
(Sealed November 4, 1887). 


9740. W. P. Thom , London. (G. Westinghouse, Jr., 
Pittsburg, Penn., U.S.A.) Improvements in or ting 
to Electrical Distribution. (8d. 1 Fig.) July 12, 1887.— 
This invention relates to the combination with two main lines of 
an electric converter having a primary and secondary coil con- 
nected in series between the mains, translating devices con- 
nected in multiple arc with one of the said coils, and other trans- 
lating devices connected in multiple arc with the other of the coils. 
(Sealed November 1, 1887). 


9745. W. P. Thompson, London. (G. Westinghouse, Jr., 
Pittsburg, Penn., U.S.A.) Improvements in or relatin 
to Converting Electric rents into Currents o 
Different Potential. (8d. 1 Fig.) July 12, 1887.—The 
general plan of the invention consists in the transmission of 
currents, the potential of which is designed to be varied, through 
& mass of iron situated in inductive relation to a continuous con- 
ductor arranged so that the whole or part ofsuch conductor may 
also be included in one or moresecondary circuits. The current 
traversing the conductor serves to produce a magnetic field, and 
the magnetic changes thus produced in the field in turn set 
up acounter electromotive force and produce an induced current 
hg whole or part of the same conductor. (Sealed November 4, 


MISCELLANEOUS. 

15,831. F. E. Elmore, London. Improvements in 
or Connected with Means and Apseresss for the 
De tion or Obtainment of Me by Electrolysis. 
(6d.) December 3, 1886.—The improvements consist in burnish- 
ing, compacting, pases, spraying, or rubbing the metal of the 

thode asit is be ng deposited, and in dissipating the gas evolved. 
(Sealed January 10, 1888). 


$811. T. R. Weston. London. A New Method for 
Obtaining Electricity on Vehicles. (8d. 2 Figs.) March 
14, 1887,—This invention relates to the combination of a dynamo- 
electric machine with the axle of a locomotive, railway carriage, 
tramcar, or other vehicle, for the purpose of producing an electric 
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current for lighting or other purpose. The rotation of the axle 
whilst the vehicle is in motion will supply the motive power re- 
quired to rotate the armature. The armature K is fixed upon the 
axle A, but is insulated therefrom. The magnets @ and the outer 
casing of the dynamo are bolted to the underside of the vehicle, 
(Sealed December 16, 1887). 

5292. H. J. Allison, London. (The Bazter Electric 
Manufacturiny and Motor Company, Baltimore, Md., U.S.A.) 
Improvements in Electric Motors. . 6 Figs.) 
April 12, 1887.—This invention relates to the construction of small 
electric motors. The field magnets a@, a, are inclined toward one 
another with their poles at their upper ends formed of head- 
pieces united at the top by a tie-plate a2. The bases of the 
magnets are connected bya bridge formed with two seats b upon 
which the magnets are secured, and a central portion }' arched 
towards the magnetic field and provided with lugs for sustaining 
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the armature. The armature is composed of soft iron discs alter- 
nated with paper upon a wooden barrel, The motor is designed to 
be stopped and started by a cord connection s! to the switch lever 
p operating the brushcarriers r, The brush carriers are arrested 
when rotated by the coiled spring s to their inoperative position, 
by pins ¢?, and levers ¢3 are attached to the brush carriers r to 
bear against the pins and tip the carriers so that the brushes are 
retracted from the commutator when the arm p is in this position 
(Fig. 3). Springs r', r? have a tendency to press the brushes 
against the commutator. (Sealed January 10, 1888). 


7934. A. B. Gill, Lewisham, Kent. An Improved 
Electrical Switch. (6d. 6 Figs.) June 1, 1887.—In the im- 
proved switch a powerful pressure is im) to the points of 
contact by springs or other means. (Sealed November 29, 1887). 
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Descriptions with illustrations of inventions patented in the 
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THE MAPS OF THE ORDNANCE 
SURVEY.—No., IV. 
ELEctrotyPine —(continued). 

TuE importance of carefully regulating the strength 
of the current, when thick plates of homogeneous 
copper are required, has already been mentioned. 
To carry this principle into effect, the engine which 
drives the dynamo is governed by means of a Wil- 
lans electrical governor, adjusted to keep the 
current constant at 35 ampéres. The performance 
of this governor is very satisfactory, and the current 
is regulated to within 1 per cent. on either side of 
the mean. A description of Willans’ electrical 
governor will be found at page 153, vol. xxxvii. 
(February 15, 1884) of ENGINEERING. 

This electrical governor is required to keep the 
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current constant at all times, under the following 
conditions, namely : when only the tanks are in 
circuit the engine works at 370 revolutions per 
minute, and with about 60 1b. of steam; when the 
secondary cells are being charged the pressure rises 
to 75 lb. and the revolutions to 430; and when the 
arc lamp is switched on (the cells being cut out) the 
pressure further increases to from 95 lb. or 105 lb. 

er square inch, and the revolutions to 750. 

oreover, the boiler pressure is at all times kept 
up, for other purposes, to 110 Ib. or 120 Ib. 
These differences of pressure being somewhat con- 
siderable, an automatic (Willans’ patent) reducing 
valve (see Fig. 5) has been inserted on the boiler 
side of the electrical governor, which can be 
adjusted so that the difference of pressure between 
the steam inlet and outlet of the governor does 
not exceed 10 1b. per square inch, 








It will be seen that there is a liability to break the 
main circuit when a tank has to be disconnected. 
Should this happen—and as a matter of fact it does 
happen occasionally—the engine would race, and to 
prevent this the safety arrangement shown in Fig. 6 
has been added to the electrical governor. The small 
electro-magnet is connected as a shunt to the sole- 
noid of the governor, and is demagnetised, whenever 
the main circuit is broken ; the lever is then pulled 
down by the spring and almost shuts off the steam. 
As a further measure of precaution, when the arc 


exactly two volts, so that for discharge the cells 
must be placed in parallel, and it has been found 
that a current of 25 amptres is thus obtained, 
which, as already seen, is a suitable current for two 
small plates, and it is these small plates which are 
required urgently. Thus in sixteen hours the dis- 
charge will be 16 x 25 = 400 ampére-hours, or 100 
ampére-hours per cell, but the charging current is 
35 amperes, hence time for charging will be at least 
= 2.9 hours. 
As a a matter of fact, it is found that the chargin 





lamp is in circuit, the engine’is also fitted with a 
centrifugal governor, which is set to prevent the 
speed of the engine rising above 800 revolutions 
per minute. 

The lubrication of the engine is very simple 
and effective; the cylinders are lubricated by 
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means of a Crosby sight-feed lubricator, using 
valvoline oil, and the cranks revolve in a mixture 
of water and castor oil contained in the crank 
chamber. The quantities of oil used per week are 
as follows when the engine is running 424 hours 
per week: Valvoline, for cylinders, two pints; 
castor oil, for crank chamber, 4 pint. 

With regard to the charging of the secondary cells 
lately established, it will be seen that since the 
dynamo only works for eight hours a day, the cells 
will have to discharge for the remaining sixteen 
hours ; and further, since the dynamo and engine 
are not arranged for charging the cells and running 
the arc light simultaneously, the time for charging is 
limited in the winter to about four hours per diem 
on an average, so that the charging time is one- 
fourth of the discharging time. To get over this 
difficulty four cells were obtained,* and are con- 
nected up in series for charging, 

The difference of potential required for five tanks 
(the number to be worked by the cells) is almost 





* From Messrs, Drake and Gorham, 23 L, charging 
current 37 ampéres, discharging current 42 amperes, capa- 
city 500 ampére-hours, 





takes about three hours, so that there is a go 
margin left out of the four hours available. 

The five tanks in question must, however, be 
| rocked all night, and use was therefore made of the 
| rocking apparatus employed before the dynamo was 
|introduced, consisting of a kind of clockwork wind- 
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lass driven by a heavy weight (one ton) which is 
wound up to a height of 60ft. by means of the 
small donkey engine that rocks all the tanks during 
the day. The weight in descending unwinds the 
windlass very slowly, and puts in motion a system 
of gearing connected to a crank and a lever, and 
this lever gives a to-and-fro motion to a stretched 
wire which is connected to the back of each of the 
five tanks, and they are thus rocked. The wire is 
stretched by means of a spring placed at each end ; 
the adjustment of these springs is a matter of im- 
portance, and considerable difficulty was at first 
experienced, The weight descends in about 
seventeen hours, and takes about five hours to wind 
up, 

It has been mentioned that a second lot of cells 
are about to be obtained to produce the large num- 
ber of 6-in. matrices required, and in connection 
with these it is proposed to obtain a small motor to 
do the rocking. When this has been effected the 
present windlass arrangement will be discarded, and 
it will then be possible to keep the cells at work 
over Sunday ; at present they are switched off on 
Sunday morning when the weight has run down, 
The cells will then have to work from Saturday 
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1 o'clock till Monday morning at about 8,30 a.m., 
or 424 hours. This will require a discharge of 
42} x 25 = 1080 ampdre-hours, and the cells con- 
tain, when fully charged, 2000 ampére-hours. 

It is interesting to compare this small motor, 
whose output will be about seventy watts, with the 
cumbersome arrangement of a ton weight wound up 
by means of a windlass and large pulleys, requiring 
a tower 60 ft. high. 

There is included in the dynamo circuit, a switch- 
board on which is mounted a special switch, arrange’ 
to switch the cells in or out of circuit through a re- 
sistance, so as to avoid the momentary short circuit- 
ing of the cells. There is also an automatic cut-out 
switch included in the cell circuit. An Evershed 
gravity ammeter and a Cardew voltmeter are 
mounted on the switchboard. The former instru- 
ment is found to be reliable and sensitive, and has 
an open scale. The latter is a special instrument 
of its kind, having two scales, one reading from 5 
to 20 volts, and the other from 10 to 70. This 
voltmeter is so connected up that the difference of 
potential across the tanks, across the cells, across 
the cells and tanks together, across the arc lamp, 
and finally across the terminals of the dynamo, 
can be measured with ease. A special switch is 
placed close to the cells by means of which they 
can be connected up in series for charging and in 
parallel for depositing, and a second Evershed 
ammeter is inserted in the depositing circuit, so as 
to measure the current from the cells. 

Each depositing tank is examined every day, and 
the receiving plate scrubbed. Twice a week the 
dissolving plate is taken out and cleaned, after 
which it is weighed, and the loss of weight is taken 
as the weight of copper deposited on the receiving 
plate. These weights of copper deposited are 
entered on a card placed at the head of each tank 
as abscissee, the ordinates being the time of deposi- 
tion. A line showing rate of deposition is thus 
obtained, which at once indicates if anything is 
wrong, and also shows at a glance when the plate 
will be heavy enough. This line and the appear- 
ance of the copper, which should be quite smooth 
and silky, and of a light salmon colour, are excel- 
lent indications whether or not everything is in 
proper working order. 

The practical result of carefully regulating the 
strength of the current, the density of the solution, 
and the proportion of acid is, that the deposit is so 
uniform that even the fine lines of the engraving 
are marked on the back—in fact, when just taken 
out of the tank, and before it is oxidised, the copper 
looks transparent, so clearly is the engraving 
marked. 

As soon as the weight of a deposited plate is suf- 
ficient, it is separated from the receiving plate, and 
if it happens to be a duplicate, itis then *‘ tempered” 
—that is to say, it is heated over a gas stove until 
the surface becomes purple, after which it is allowed 
to cool slowly. The effect of this tempering is to 
harden the copper, and thus improve it for printing 
purposes. 

The next step is to finish the 
grown edges are removed either by a circular saw 
or by a milling machine, and in this machine the 
edges of the duplicates are also bevelled. Finally, 
the plates are completed with a file, and burnished. 

During the last twelve months 280 matrices and 
duplicates have been made, weighing 4500 lb., and 
the cost has been Is. 5d. a pound, including cost 
of dissolving copper and finishing, whereas prior to 
the introduction of the dynamo and the finishing 
machinery, the cost was 3s. 6d. per pound. 

Electrotuping at the Ordnance Survey Office, 
Dublin. —As iene mentioned, electrotyping was 
originally introduced into the Survey at the Dublin 
office. The installation is smaller than at South- 
ampton, but the work is carried on in a similar 
manner. It is, however, only quite lately, in June, 
1887, that the Smee cells were replaced by a 
dynamo, a very small one, since no are light and 
only eleven tanks were required ; in fact the output 
of the dynamo is only 7 volts and 40 amperes. A 
combined engine and dynamo to give this output 
was specially designed, consisting of a Willans 
central valve engine of the smallest size (namely, a 
simple engine with one cylinder 5 in. in dia- 
meter and 3 in. stroke), and a Goolden dynamo 
(see Fig. 7). The armature of the dynamo is 
keyed on to the crankshaft of the engine, pro- 
longed sufficiently for the purpose ; i.e., there is no 
coupling, neither is there any outside bearing, so 
that the armature is ‘‘ overhung.” The weight of 
the armature is counterbalanced on the other side 
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of the engine by a flywheel. It will be seen that 
there are thus only two bearings, i.e., the two engine 
bearings. The armature is of the Gramme type, 
and has a resistance of 0.034 ohm when cold. The 
field magnet is of the single horseshoe type, soft iron 
core, with cast-iron pole-pieces of large size, and has 
only one coil. The field magnet is secured to the 
crank chamber of the engine by means of two 
gun-metal arms. The dynamo is, therefore, sus- 
pended in air, so that the magnetic leakage must 
be very small, The field coil is a pure shunt and 
has a resistance of 0.49 ohm. It will be seen that 
when the output is 7 x 40 = 280 watts, the current 


in the field coil is a 14.2 ampéres, so that 


the loss in the field coil is 14.2 x 7 = 100 watts. 
Further, the loss in the armature is 54.2? x .034 = 
100 watts, so that the electrical efficiency is 58 per 
cent. which is good for so small a machine 
running at such a slow speed. 

The collector is of a somewhat unusual con- 
struction and forms one of the chief features in 
the arrangement ; it is the design of Mr. P. W 
Willans. It may be termed a flat collector, and 
is of large diameter, but the segments are very 
short, and the brushes rest on the ends of the 
segments and not on the cylindrical surface. The 
arrangement is shown in Fig. 8. By placing 
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the brushes as indicated, three segments can be 
covered, thus producing the same effect as was 
sought to be obtained by making the collector bars 
of helical shape. Although the volts are very low, 
it must still be considered a satisfactory result 
that the brushes can be rocked a couple of inches 
without asign ofaspark. It may, moreover, be added 
that another similar set, giving an output of 60 volts 
and 50 ampéres, has been found to give equally 
satisfactory results. A point of some importance 
is that it is extremely easy to bed the brushes 
on a flat collector. It was mentioned that the 
dynamo was specified to give 7 volts and 40 ampéres 
at 550 revolutions, and it actually gives this 
output at 570 revolutions. The difference is very 
small, especially when it is considered that the 
makers had no opportunity of having a trial run at 
their works, owing to the peculiar construction ; in 
fact the dynamo was only put together for the first 
time at Messrs. Willans and Robinson’s works a 
few minutes before the official trial. During this 
trial the dynamo was run for six consecutive hours, 
the greater part of the time at 50 ampéres and 
15 volts, or 2.67 times its normal load, and for the 
rest of the time at over 40 ampéres and 9 volts. 
The corresponding current densities in the arma- 
ture are 2350 and 1560 ampéres per square inch. 
It was expected that the armature would have 
become warm, but, on the contrary, at the end 
of the run it was quite cold, a result which is 
no doubt due to the excellent ventilation caused 
by the end of the armature being quite exposed to 
the air. This has been confirmed by subsequent ex- 
perience, the temperature of the armature and field 
coil only rising 10 deg. Fahr. above the temperature 
of the air. 

The engine is governed by means of a Willans 
electrical governor, and there is no centrifugal 
governor, but the electrical governor is provided 
with the same kind of safety arrangement as is 
fitted to the Southampton engine (see Fig. 6). The 
lubrication of the cylinder is effected by a Crosby 
sight feed lubricator, and the crank chamber con- 
tains castor oil and water mixed The quantities of 
oil used per week are as follows, running eight 
hours a day: Valvoline two pints, castor oil half a 
pint. 





THE “ITALIA.” 

Our two-page engraving this week illustrates 
this celebrated Italian armour-clad ; a vessel which 
has aroused more interest in naval circles than any 
other warship since the French La Gloire was the 
means of introducing armour-plating as a method 
of defence for first class ocean-going war vessels. 





This, we think, may safely be said without even 
excepting our own Inflexible, and the protracted 
inquiry and controversy which resulted from the 
strictures pronounced on that abundantly discussed 


ship. 

The Italia and her sister ship the Lepanto were 
commenced about ten years ago. In design they 
were an immense step on anything that had pre- 
ceded them. Whether the step was in the right 
direction or not is a very much disputed point, on 
which many of the highest authorities in the science 
of naval construction all over the world hold dia- 
metrically opposite opinions. But one cannot help 
admiring the courage of the Italian naval autho- 
rities in laying down these two vast and costly 
ships, comprising so much in their design that 
was open to criticism and necessarily involving 
features of doubtful advantage. This reproach, 
however, may be brought against all modern war- 
ships, for the absolute data we have to go upon in 
the present day is of so meagre a character that no 
one can pronounce with any degree of certainty what 
would be the practical fighting value of any parti- 
cular class of design. Until the world sees a great 
naval war every one is entitled to an opinion, and 
hence the vast gulf that divides the doctrines of 
our most renowned professors. 

The Italia was built at Castellamare, on the Bay 
of Naples, and the Lepanto at Leghorn. It will 
be remembered that in 1877 the Italian Parliament 
sanctioned what may truly be described as a spirited 
naval policy. It was decided to build sixteen 
battle-ships of the first class, ten of the second class, 
and twenty cruisers. Italy had then afloat the 
powerful armour-clad Duilio ; and her sister ship, 
the Dandolo, was being pushed forward at Spezia. 
These are iron ships, each 10,400 tons, of the 
Inflexible type, having turrets placed in a similar 
position to those of the latter vessel, while the ends 
depend on subdivision and on an armoured deck for 
protection from fatal damage. ‘The Italian vessels 
were commenced before the Inflexible, and, there- 
fore, cannot in any way besaid to have been copies 
of the English ship. In them external armour is 
placed on a citadel 107 ft. in length and descending 
for about 6 ft. below the water-line. This central 
distance of 107 ft. is the only part of the ship’s side 
which is protected by vertical exterior armour. A 
design based on these lines soon attracted hostile 
criticisms from Sir Edward Reed, who, during tle 
construction of the vessels, expressed his opinion 
that they were exposed ‘‘ beyond all doubt and 
question” to speedy destruction; and that the 
Italians ‘‘ were pursuing a totally wrong course 
likely to result in disaster.” This may be said to 
have been preliminary to Sir Edward’s now historic 
attack on the Inflexible design. 

In spite of the strictures of our ex-chief con- 
structor the Italians not only followed up their 
plan of design undaunted, refusing to put outside 
armour on the ends of their ships, but actually had 
the temerity to abandon outside protection alto-. 
gether ; a step which must have fairly taken their 
critic's breath away. The result is the Italia and 
the wonderful ships of the same class which have 
followed her. f 

In view of the marvellously rapid progress made 
in the science of warship construction, the above 
facts may be looked on by some as quite ancient 
history, but however that may be, they are pregnant 
with interest to us at the present day. There are 
now in progress the two largest and most costly 
ships that have ever been added to the British 
Navy. We refer of course to the Nile and Trafalgar. 
These vessels are, in the opinion of some of our 
highest authorities, a distinctly a step ; 
and it is a pretty well acknowledged fact that 
had the constructive department at Whitehall had 
their own way, we should now be waiting for the 
advent of two costly war vessels far more nearly 
resembling the Italian soft-shelled mammoths than 
the extensively outside-plated ships in progress, if 
indeed, we should not already have been in posses- 
sion of such engines of warfare. 

Had the counsels of Sir Nathaniel Barnaby and 
those who acted with him been allowed to prevail, 
there is no doubt but that some of the most im- 
portant elements of warship design would have 
been immensely strengthened, and, on the other 
hand, there is no less doubt that a great sacrifice 
would have been made to secure these desirable 
points. Which way the balance of advantages 
would have turned, it is not our purpose now to 
consider, although we may perhaps at a future day, 
return to the subject with a view of putting before 
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our readers some of the more salient facts bearing 
on the question. In the mean time, we append the 
leading features in the design of the Italia, which 
our readers may compare with those of the English 
ships. It should be remembered, however, that the 
Italia by no means represents the most matured 
schemes of her talented designer, the Re Umberto 
and Sicilia possessing features that render them an 
advance upon the first great realisation of an in- 
ternally protected battle-ship. 

The following are some of the particulars of de- 
sign of the Italia and Lepanto : 


ft. in. 
Length between perpendiculars... .. 400 6 
Breadth of beam at water-line ; 73 9 
% y upper deck ... 65 6 
Draught of water forward : 26 6 
Pe -— .. an ne 
ri ri mean... _... csi ae 
Area of immersed midship section ... 1770 sq. ft. 
Displacement at load draught ... ... 13,480 tons 
Length of armoured tower on fore and _ ft. in. 
aftline... ba ae ye 8 88 6 
Breadth of armoured tower across ship 
(extreme) ... ee diss oe ete 72 6 
Length of armoured tower per se 96 0 
Breadth + pe ae 52 9 
Distance of stem from armoured towe 170 0 
Thickness of side of tower, including 
armour... pee si a Svs 3 3 
Thickness of armour on tower ... 0 21 
oa “ breastwork 0 18 
Height of centre of heavy guns above 
water-line... aes ae ne Bea 32 8 
Height of top of tower above water-line 30 0 
>> upper deck above water-line 
forward ... on is ons 25 0 
Height of upper deck above water-line, 
aft ... ae Re ite pea saat 
Height of upper deck above water-line 
amidships... oie ves 43 ie 22 6 
Height between upper deck and battery 
deck pee es Ri cna ie 9 
Height between battery and second 
deck sea is ae 2% a 79 
Height between second and armoured 2 
ec Se sy Ae Bhs a 
Depth of lower deck below water-line 
amidships at sides ea és 5 6 
Depth of hold under lower deck... ees. ve 
Extension of ram beyond forward per- 
pendicular ae he as “ak 6 4 
Distance of point of ram below water- 
line... me ey se “a a 8 6 
Machinery. 
Number of engines ea is 4 sets 
9 cylinders fee ‘ae 12 
en propellers... Ss 2 
Diameter of on ae ahi ia 19 6 
Number of boilers ... a i 
as furnaces (three to each 
boiler)... i are sa 78 
Total grate area << Soak sq. ft. 
Length of ship fore and aft occupied by 
engines, coal, and boilers des 250 0 


The estimated weights of the hull, armour, &c., 
were given approximately as follows : 


tons. 

Hull ... Re a ii 5000 
Armour of armoured deck... 1200 

ea citadel ... ve 900 

» ammunition shaft 246 

a chimneys 552 

Total weight of armour... ee ne 2898 
Teak backing... eae ase ae a4 114 
The total ode of the machinery is about 2200 


The armament consists of four 43 cm. (110 
ton) R.L.R. guns supplied by Armstrongs. There 
are eight 15cm. (6 in.) Armstrong breechloaders. 
Six of these are carried on the upper deck, two 
being respectively bow and stern chasers. There 
are six smaller quick-firing guns of 57 mm. calibre. 

There are machine guns comprising twenty-two 
Hotchkiss and quick-firmg guns for the boats and 
landing parties. There will also be a number of 
Maxim guns. 

There are four torpedo ports arranged on the 
broadside, two ahead and two astern. 

The two sets of engines for driving each of the 
Italia’s twin screws have each three cylinders of 
equal size arranged in line on the shafting. At full 
speed they all take steam direct from the boiler, but 
in ordinary working the foremost cylinder of each 
set alone takes steam from the boiler, and exhausts 
into the other two cylinders. There are thus six 
cylinders to each propeller. The engines are placed 
amidships, the boilers being placed fourteen before 


and twelve abaft them. The shafting runs under 
the after boilers. It is this unusual arrangement of 
the boilers which gives the vessel the somewhat 
peculiar appearance due to the position of the six 
chimneys, which it will be seen by our engraving 
are placed in two groups of three each before and 


abaft the barbettes. The latter are placed en 
échelon, and each one carries two of the monster 
100-ton guns. The barbettes are contained in an 
armoured casemate, which is supported by the un- 
armoured structure of the ship, a point in design 
that has raised many adverse comments from naval 
critica in this country. The space thus inclosed is 
entered from below through an armoured shaft, 
which leads below water to the space between the 
forward and after sets of engines. This armoured 
tube serves as an ammunition shaft. The bases of 
the chimneys in each group are also protected by 
armoured belts. The plated deck completes the 
armoured protection of theship. This deck extends 
from stem to stern, the armour being of steel, and 
3in, thick. The body plan of the ship shows this 
deck in a uniform curve extending from side to 
side. Where it springs from the skin of the vessel 
it is about 5ft. 6in. below water-line, and at its 
highest part it is about 1ft. Gin. below the level of 
the water. These figures are those which were 
allowed for in the design, but we believe as a 
matter of practice, the Italia, like so many other 
warships, has accumulated weight during construc- 
tion, so that the deck is more submerged still. It 
is this under-water arrangement of the armoured 
deck that has been so unfavourably criticised, and 
it may be noted that in the succeeding ships, Re 
Umberto, Sicilia, and Sardegna, the crown of the deck 
has been raised considerably above the water level, so 
as to conform more nearly to the arrangement fol- 
lowed in our own smaller protected ships of the 
Mersey type. 

Steel is largely used in the construction of this 
vessel, and when we remember that she was com- 
menced ten years ago, we feel we have another 
reason to admire the courage and prescience of her 
designer. The bottom is sheathed with wood. The 
double bottom has 3 ft. 3 in. between the two skins 
in the midship part. There are two longitudinal 
water-tight bulkheads, extending fore and aft for 
254 ft. Altogether the hull is divided into 
53 vertical divisions, these being split up again 
horizontally by the four decks. Cork stuffing is 
extensively used in the side compartments. Six 
feet above the water-line is a deck of ordinary 
plating covered with wood ; and above this is the 
battery deck, having a height of 14 ft. above the 
water-line. Again, 7 ft. 9 in. above this is the 
upper deck, which supports the casemate containing 
the big guns mounted en barbette. The great height 
at which the Italia carries her guns is a very strong 
point in favour of her design, such an element 
being to a warship of the present day, when ar- 
moured decks form so important an element of 
defence, very much what length of reach is to a 
boxer. High speed is another, and perhaps the 
most important advantage that was aimed at 
as a counterbalancing advantage in dispensing with 
side armour. The under-water shape of the Italia 
is very beautiful, and in looking at her model one 
is forcibly reminded of a remark of our present 
Director, of Naval Construction, Mr. W. H. White, 
that however unsightly modern warships are to 
view afloat, some of the most beautiful forms ever 
produced by the naval architect were hidden from 
sight below the water-line of the ungainly super- 
structures. It was hoped that the Italia would 
steam 18 knots, and this was all but got on her 
trial, the speed we believe that was registered 
being as stated 17.8 knots. The power developed 
by the engines was considerably short of the con- 
tract. It was expected to get 18,000 indicated 
horse-power, but there was a very large falling off 
from this. There was, it is said, a difficulty in 
getting air down to the furnaces, and the neces- 
sary amount of coal could not be burnt. Alltera- 
tions and improvements are now in course of con- 
sideration, and no doubt will lead to an increase in 
the power developed. 

The Lepanto has made a satisfactory preliminary 
trial and has also made a successful run at sea. 
The full-power trial of this ship has not yet taken 
place. The Italia left Spezia on the 5th inst. to 
join the Italian fleet at Maddelena. 





UNDERGROUND ROPE HAULAGE. 
By J. Bucknati Smita. 

Tue exhibits of various systems of rope haulage, 
which formed one of the most important and sug- 
gestive features of the Exhibition held last year at 
Newcastle, naturally attracted a large amount of 





public attention, but they have failed hitherto to 
receive the full and careful notice to which they 





were so well entitled, and by means of which their 
full value as examples of the most recent practice 
in this branch of engineering practice, can be secured. 
But few of the various systems and devices shown 
possessed actual novelty ; on the contrary, in prin- 
ciple they embodied most of the features known 
or used in mining industries from fifteen to thirty 
years ago. Numerous ingenious devices were 
shown in the way of details, which repaid careful 
examination. Probably the advantages of some of 
the special arrangements of haulage that were 
shown may be recognised and adopted, and one anti- 
cipated result of the Exhibition will be the adop- 
tion of more uniform principles in the practice 
of underground wire-rope haulage, although it is at 
once evident that no one system of working is 
capable of universal application, owing to the vary- 
ing conditions presented in mining and more espe- 
cially in colliery operations. 

To those interested in the application of rope 
haulageto the propulsion of street and other vehicles, 
the exhibits in question were highly instructive, 
embodying, as they did, the principles and essen- 
tial details of the modern cable tramway system, 
which have been used in mining operations for 
about the past quarter of a century. 

It will be known to many of our readers that 
in 1867 a report was published by a Committee 
formed by the North of England Mining Institute, 
upon the various systems then in use for the under- 
ground transport of coal; this report terminated 
with the opinion that in most cases the endless chain 
system would be found the most economical, the end- 
less rope system being the next, and the tail-rope 
system being placed last on the list. It is, how- 
ever, difficult to understand how a more or less 
cumbersome and heavy chain can prove the best 
medium for hauling tubs or wagons, and sub- 
sequent experience has shown that the conclusion 
we have referred to, has been rather refuted than 
confirmed. The chain may possess facilities for 
attaching and detaching the tubs, but at present, 
when wire ropes can be manufactured of one-sixth 
the weight of an ordinary chain and with the same 
strength, a considerable amount of power must be 
wasted by employing the latter. Besides, a rope 
can be more easily handled, and being a compound 
structure its outer wires show indications of weak- 
ness or wear, whereas a chain may suddenly part 
at any link without warning. Dispensing with 
ground pulleys—as in the chain system—appears 
a doubtful advantage when it requires that tubs 
(full or empty) shall be kept running at suit- 
able intervals to carry the chain, involving a cer- 
tain depreciation of rolling stock. The plan of 
supporting the chain upon the tubs may lighten 
the load on the hauling engines, but this advan- 
tage should be more marked in systems using 
ropes than in those with chains. Considering 
the difficulties arising in working curved lines by 
such methods, little, if any, balance appears to 
remain in the favour of this point. Further, 
working by endless chain generally necessitates 
a special preparation of the way, with rising and 
falling planes to run the tubs on and off, an arrange- 
ment involving some expense and often much in- 
convenience, It is true, however, that statistics 
of working expenses have been published which 
tend to support the utility and economy of the 
endless chain, but calculated working costs of 
haulage systems in collieries are sometimes mislead- 
ing or inaccurate, as not unfrequently the condi- 
tions are so different and variable that: trustworthy 
comparisons and conclusions are difficult to arrive at. 

In the Committee’s report before referred to, 
the approximate total cost of working by the three 
systems in the cases investigated by them are given 
as follows : 


By the endless chain system ... 1.3d. per ton per mile. 
” 9 rope ,, (average) 2.5d. ” ” 
»,  tail-rope system .. .. 18d, % %9 


When, however, we examine the widely varying 
conditions under which the respective systems were 
working, e.g., differences of speed, curves, gradients, 
length of lines, loads, the amount and nature of 
distribution, variable arrangements of engines and 
plant, we may readily understand how difficult it 
must have been to arrive at any close decision of a 
thoroughly reliable nature. 

Upon examining the detailed items which compose 
these total working expenditures, the cost of the 
endless chain itself is given as .083d. per ton per 
mile as against about .260d. for rope. Similarly 





the labour accounts are given as .572d. per ton per 
mile and 1.600d. respectively. Referring to the 
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tail-rope system, it was found that the endless rope 
worked rather more economically with regard to 
the rope account. It is true that these investiga- 
tions were made about twenty years ago, but on the 
other hand this report is still largely referred to, and 
is almost the only accessible authority on the subject. 
Passing on to more recent examples of the perform- 
ances of the endless rope, we find rather better re- 
sults to record in its favour ; thus the calculated total 
working cost of the endless rope system for under- 
ground haulage at the Clifton Collieries, Notting- 
ham, is given as about 1.6d. per ton per mile, out of 
which 1.1d. is consumed by wages. At the Cadzow 
Colliery, N.B., the total actual cost of working by 
the endless rope system is given as 1.7d. per ton per 
mile, whilst the Tredegar Iron and Coal Company 
have recorded performances with the endless rope 


miles per hour, and the tubs or wagons are com- 
monly attached to, and released from it, by means 
of clip hooks, grips, or equivalent devices. In 
some cases the tubs are arranged separately and at 
convenient intervals along the rope, in others they 
are attached in groups. An up-and-down track, or 
a road with sidings, is usually provided for working 
by this system, the one for accommodating the full, 
and the other for the return of the empty tubs, to 
the workings of the mine. According to the systems 
that were shown by the Tredegar Company, Hod- 
barrow, Whitburn, Harton, Castle Eden, Eldon, 
and Moresby, the ropes are carried under by the 
tubs, whereas in the Seaton Delaval Company’s 
and Bedlington Company’s method, the endless 
haulage ropes are carried at the side and top of 





the tubs respectively. The Tredegar Company 
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ings. Sometimes from 80 to 100 full tubs, contain- 
ing about 7 cwt. to 8 cwt. of coal each, are simul- 
taneously hauled ‘out in a train, with a tail rope 
attached, which is usually from half to three- 
quarters the diameter of the main rope. Only a 
single line of way is required to work according to 
this system of haulage, and in some cases the setts 
are hauled a distance exceeding two miles from the 
workings to the shafts, at a speed of from ten to 
twelve miles an hour. The old Blackwall rope 
railway of 1840 was worked on a very similar 
system, but at that date little was known about 
the manufacture of wire ropes; besides, train 
loads of about 200 tons were hauled on this railway 
at a speed of about twenty-five miles per hour, 
which appears excessive for even a modern arrange- 





Hebburn Colliery: Endless chain system. 
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Moresby Coal C°: Endless rope on single line & sidings. 
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as low as 1.ld. and 1.3d. per ton per mile. 
These three are examples of average conditions 
and work; but all the systems of haulage will 
show varying working costs dependent upon the 
nature of the conditions under which they are 
called upon to operate, as also the amount of work 
to be performed. To-day, the employment of 
haulage chains is dying out, and at no distant date 
their use will probably be almost obsolete. 

We will now return to consider the various 
systems of rope haulage that were shown at New- 
castle, and we shall be assisted by the general plan 
above, upon which the names of the different 
systems are printed, as well as their general charac- 
teristics. These systems may be divided into four 
classes, viz. : 

1. Endless ropes. 

2. Endless chains, 

3. Main and tail ropes, 

4. Locomotive engines. 

The endless rope system consists in the employ- 
ment of a continuous or united rope, arranged to 
travel up one line and down another (or over a 
single line and passing places) upon supporting 
pulleys or tubs and around terminal sheaves, to one 
of which the driving motion is communicated. The 

















rope is driven at a speed of about two to three 
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and Moresby Company showed their systems of 
endless rope haulage as applied to the working of 
single lines with passing places, whilst the Harton 
Coal Company illustrated the same system applied 
to a special type of permanent way termed the 
‘*three-rail system.” The Hebburn Colliery Com- 
pany illustrated an application of the endless 
chain, which is practically similar to the endless 
rope system of haulage just explained. The 
Hetton Coal Company exhibited the ‘‘main and 
tail-rope system,” which consists in the employ- 
ment of two separate ropes attached to independent 
operating drums; the main rope, which lies on 
pulleys between the rails of a single track, is used 
to haul the full setts of tubs out of the workings, 








whilst the tail rope is subsequently employed to pull 
the empty tubs back from the shaft to the work- 
































We will now proceed to examine more closely the 
salient features and details of the various systems to 
which we have referred. It will be seen from the 
plan, Fig. 1, that the various systems were arranged 
so as to be in operation over a distance of about 
800 ft., but after running some 500 ft. in a straight 
direction, the tracks were deflected, in order to 
judge of their comparative efficiency in dealing 
with curves. The Moresby Coal Company’s system 
was shown working round a curve of about 22 ft. 
radius, whilst the remainder had a uniform 
radius of about one chain. The Tredegar Com- 
pany’s system was supplied with an electric motor 
by Messrs. Nicholson and Jennings ; the Hebburn 
and Moresby exhibits were actuated by two smail 
independent engines, and the others were driven 
by horizontal haulage engines, furnished by Messrs. 
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ENGLISH v. AMERICAN LOCOMOTIVES. 
To THe Epitor oF ENGINEERING. 

Srr,—In view of the statements which have appeared 
from time to time in your paper, and elsewhere, by 
American writers in favour of the American make of 
locomotives, as being so vastly superior to those made in 
this country, the following extract in favour of English 
engines from the report of the Public Works Department 
of South Australia for the year 1886-7, ending June 30 
last, just to hand, will doubtless interest your readers. 
The fact of the report b2ing an official document, laid, as 
the title-page shows, bafore the Colonial Parliament by 
direction of His Excellency the Governor, gives special 
weight and importance to the statement. It is to be found 
at page xv. of the report, and runs as follows: 

“The American engines, from which such great things 
were expected, do not appsar to be as economical as the 
Eaglish engines, as the following comparison will show : 

** Relative consumption of the different types of engines 
on the 3 ft. 6in. gauge, when doing the same kind of 
work in hauling 100 tons behind a tender per mile : 

** Great Northern Line. 


| Fuel Con- 
sumed per 
Mile 


Load, 





[es | 


Tb. 
24.54 
21.70 
82.68 


tons. 
150 
117 
148 


Englishtender engine... | Y 
” ” ” . | WwW ; 
American ,, ° ven x \ 
* Port Pirie Line. 
113 
112 
76 


23.40 
24 87 
18.61 
20.33 


English tender engine 
» tank ” 
American “4 A: bs 2 
© All Lines. 
English tender engine ..| ¥ 
» tank a oan K 
» tender ,, 


” ” ” 
American ,, ea 





| 

It will be seen by the above figures that even excluding 
from consideration the English engines of the classes W 
and U on account of the comparative smallness of their 
loads, they being light engines, and on that account ap- 
parently showing more favourably in the comparison than 
the heavier ones—the consumption of fuel by the American 
engines on the Great Northern line is 33 per cent. more 
than that of the English engines (Class Y). On the Port 
Pirié lins the consumption of the American engines is 
actually 89 per cant. in excess of that by the English 
engines (K and Y); while the average consumption by 
the American engines on “ All lines” is 63 per cent. over 
that of the English engines (K and Y). 

The above figures seem to me to throw further doubt on 
the trustworthiness of the elaborate tables in Mr. E. B. 
Dorsey’s book ‘‘On English and American Railroads 
Compared,” by which the attempt has been made to 
pes the superiority of American locomotives, to which 

referred in my letter in ENGInEgRING of November 11 
last; while they are more than a sufficient answer to 
those who herald the early extinction of English locomo- 
tives in our Australian colonies There is something 
approaching the pathetic in the language in which the 
South Australian official report speaks of the American 
engines ** from which such great things were expected.” 
If these expectations were based on the almost miraculous 
powers usually attributed to American locomotives by 
those interested in their sale in the colonies and elsewhere, 
it is not surprising that the South Australian railway 
authorities have met with disappointment. 

Yours truly, 

Westminster, February 13, 1888. OBSERVER. 

P.S.—The average cost of the coal used by the South 
Australian Railway Department for the years 1886 87 
was ll, 43, 6d. per ton. 








THE COST OF AMERICAN LOCOMOTIVES. 
To THE EpiToR OF ENGINEERING. 

Srr,—In your issue of December 23, 1887, page 657, 
among the ‘*‘ Notes” is one on the ‘‘Cost of American 
Locomotives” as compared with locomotives built and de- 
scribed by me in the paper read before the Institution of 
Mechanical Engineers in May last. 

The types selected for comparison in cost are not aptly 
chosen, and are calculated to mislead those uninitiated in 
the system of tendering for and building locomotives in 
America and Canada, but when reduced to a proper basis 
for comparison of cost the difference therein is quite 
capable of explanation, and in fact the main reasons for 
the low cost of production by the. Canadian Pacific Rail- 
way were fully stated in the November, 1887, number of 
the National Car and Locomotive Builder in its description 
of the company’s shops on page 145 and its system of 
building locomotives on page 153. 

It is customary on the American continent for locomo- 
tive builders to tender on the basis of a locomotive to 
given dimensions and weight, but without any “‘ extras,” 
such as power brakes, wrought-iron steel-tyred wheels 
under engine and tender trucks, &c. Such additions being 
treated as ‘‘extras,” and standing separately, and it is on 
such a basis only that fair comparison can be instituted. 

The first cost of an American-‘uilt locomotive, which I 
will take for comparison, isthe second on your list, i e., 
Four 8-wheel psssenger engines, 17 in. by 24 in. cylinder, 
60 in. wheel, weight 42 tons, cost 7420 dols. 

As this engine is described as a ‘* passenger” engine it 
may fairly be assumed that it was fitted with Westing- 





house automatic brakes for train and driving wheels, also 
probably with steel-tyred wheels under the engine and 
tender trucks, and with other special appliances for pas- 
senger service, such as would not be put on a freight 
engine, and all of which would be extras, and yet this 
‘* passenger” engine is compared with a “freight” engine 
17 in. by 24 in. cylinder, 62 in, wheel built by me, in 
which there were no extras. : 

To illustrate this further I lately built eight 8-wheel 
passenger engines, cylinder 17 in. by 24 in., driving wheel 
69 in., weight 443 tons. The cost of these engines, without 
extras, with 10 per cent. on labour and material, was 
6155.96 dols. The extras for air brakes for train and 
driving wheels, Krupp wrought-iron wheels under engine 
and tender trucks, patent packing, &c., amounted to 
1086.33 dols. 

Total cost, 7242.29 dols. as compared with the cost of the 
42-ton American engine above quoted at 7420 dols. _ 

Assuming 10,000 lb. for water and fuel in each engine, 
and adding $1,000 lb. to each for empty tender, the rela- 
tive cost of each engine with tender per pound would he: 

Cents per 
Pound. 

ee A g 

9 aN. 6.56 

which gives a difference of 4 cent per pound in favour of 

the Canadian-built engine, partly to be accounted for by 

a lighter tariff and ashop specially equipped and con- 
ducted on a purely manufacturing basis. 

I will next draw attention to the excessive difference in 
cost between the two types of American-built ‘‘ Mogul” 
engines as quoted by you: 


For the American-built engine 
Canadian 


9 


One 50-ton Mogul engine cost as 
Ten 47-ton x average cost ... 


Assuming that the empty 50-ton engine weighed together 
with empty tender 119,000 lb., the cost would be 7.54 
cents per pound, whereas the 47-ton engine, under similar 
conditions, would weigh 113,500 lb., and its cost would be 
6.48 cents per pound; a difference of no less than 1.06 
cent per pound. 

This may be accounted for from the fact that in the 
case of the 50-ton engine, one engine only is quoted, while 
the cost of the 47-ton engine is given as the average of 
ten built, also the material element of extras as ex- 
plained above, may have been added on to and included 
in the 50-ton engine, which extras might be absent in the 
batch of ten 47-ton engines. 

Again, those familiar with the difference between a 
Mogul engine and an 8-wheel engine of the ordinary 
American type, are well aware that the former are more 
expensive to build in cost per pound, and a sound com- 
parison cannot be made without careful allowance for 
those different types. 

Another reason seemingly entirely overlooked is the tariff 
question in conjunction with rates of wages. It must be 
remembered that the United States of America are highly 
protected, with consequent high rates of wages, whereas 
in Canada, under its present protection, materials are 
somewhat cheaper. 

Since giving the cost of a 17-in. by 2i-in. cylinder 
8-wheel road engine, American type, I have built several 
more locomotives of the same description, generally in 
batches of five at atime, and the cost of each batch has 
invariably decreased a few dollars per locomotive. 

Yours truly, 
Francis R. F. Brown, M.I.M.E., 
Mechanical Superintendent. 
Canadian Pacific Railway Company, 
Montreal, January 18, 1888. 





SLIDE VALVE DIAGRAMS. 
To THE EpiTorR OF ENGINEERING. 

Srr,—I trust you will allow me the favour to occupy a 
few lines space of your valuable paper to give a graphical 
solution of the problem finding travel, lap, and angular 
advance when besides a given lead, width of steam port 








BS4TA 


and point of cut-off, the steam port is required to be fully 
open for the length of time the crank mvoves on through a 
given part or angle of its path, 
Let = lead. 
W = width of steam port. 
x = distance travelled by the piston before steam is 
cut-off. 
w = angle through which steam port is required to 





be fully open, 


To find travel of valve draw (Fig. 1) O A representing 
half-stroke of piston. From point a at a distance = « 
from other end of stroke, let fall perpendicular a a,. The 
point b, where it intersects the crank circle, join with O 
and get BO. At a distance = / (lead) draw A, Ay, //OA. 
Bisect angle AO Bby OC. Draw O D so as to include 


with OC angle > (half of angle through which the crank has 


to move while valve is fully open). OnO D make O E = 
w— | (wiath of steam port minus half lead). Draw 


EFLOD. Bisect angle O H F by H H, and get point 
O, where H H, intersects O C, then OO, will be = half 
travel of valve, 


To find lap as well as angular advance draw travel circle 
having O O; for its radius, then through point s where 
A, A, intersects O B draw a parallel with OC. The 
point O,, where this parallel intersects the travel circle 
being joined with O, we get angle O,, O A = angular 
advance, and perpendicular O,,; p = lap. 

Fig. 1 can easily be changed into Thallmayer’s valve 
diagram (see ENGINEERING, January 13). For this pur- 
pose draw as shown in Fig. 2 lap circle having O,, p for its 
radius and a circle having O,; O for its diameter. 
shows position of crank when steam port begins to 
open, and O K' its position, when steam port ceases to be 
fully open. 

I am, Sir, yours truly, 
Victor THALLMAYER. 
Ungarisch Altenburg, February 3, 1888. 


To THE Epiror OF ENGINEERING. 

Sir,—As the subject of valve diagrams is now occupy- 
ing your correspondence column, I send you a construction 
for the common problem-—given the cut-off, the maximum 
opening for steam, and the lead, to find the travel, &c., 
which, although obviously correct in Pe (accepting 
the truth of Zeuner’s diagram), and, I think, sufficiently 
simple for practice, I have not seen published anywhere. 

Draw three parallel lines a b, c d, f g, the perpendicular 
distance from a b to ¢c d being equal to the lead, and from 
atto fg being equal to the maximum opening. Next 
draw a line cutting these parallel lines at an angle equal 
to half the angle moved through by the crank up to the 
cut-off, Let this line be a f, so that angle fa b=half 





6656 


angle of crank. Ifa circle is now drawn to pass through 
the points @ and ¢, and also to touch the line fg, this 
circle is the travel circle. The centre of the circle must 
obviously be in the line bisecting a c at right angles, and 
the point T can be found by getting a mean proportional 
between f a and f c as shown in dotted lines, But I find it 
easier to fix the centre by trial after having drawn x C. 
Upon drawing the lines c C and C 8, it will be seen that 
the angle c C bis double the angle cab, both being in 
the same segment of the circle. The construction, there- 
fore, reproduces Zeuner’s diagram, with c C for the line 
of centres. A, N. SOMERSCALES. 
Hull, February 7, 1888, 
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COLLAPSING PRESSURES OF COPPER 
PIPES 


To THE EDITOR OF ENGINEERING. xs 
S1r,—Could any of your readers kindly oblige by giving 
through your paper a simple reliable formula on the 
collapsing pressure of copper cylinders ranging between 
9 in. and 36 in. in diameter by 18 in. and 60 in. long re- 
spectively ? A WorkMAN. 
Salford, February, 1888. 








NICOL’S SHORTENED SPRENGEL 
AIR PUMP. 


To THE EDITOR OF ENGINEERING. 

Sm,—In your notice of the Sprengel pump described by 
me at the British Association meeting in Manchester last 
year, there is an important error which I trust you will 
allow me to correct. 

The amount of mercury required for the efficient work- 
ing of the three-fall form is less than 21b., not 201b. as 
stated in the article. The very small amount of mercur 
required is by no means one of the least of the ad- 
vantages of this form of Sprengel. 

our obedient servant, 
Birmingham, Feb. 13, 1888, W. W.J. Nicot. 





ALLOYS. 
To THE EDITOR OF ENGINEERING. 
Srz,—Could you or any of your readers inform me the 
name and composition of an alloy capable of being cast 
direct into cast-iron moulds without affecting or straining 
the mould? The alloy should at the same time be capable of 
producing a fine worked pattern of perfect symmetry, and 
must not affect the mould by its temperature tothe detri- 
ment of the pattern cast. The alloy must also be strong 
and hard when set. Any information will much oblige 
Yours cee 
. HERISSE. 


1a, Shacklewell-lane, Dalston, E., Feb. 10, 1888. 





SUGAR IN CEMENT. 
To THE EpiTor oF ENGINEERING. 

Str,—Please afford me space to say that my experience 
tallies with Mr. Yerbury’s; that Portland cement in- 
variably sets quicker when mixed with common sugar. 

Mr. Parsons used pure crystallised sugar, and asserts it 
retarded cement setting. Perhaps some onecan state he 
has gauged three quantities of cement from the same 
bulk, one neat as a standard, another with brown sugar 
that accelerated its setting, and a third with pure crystal- 
lised, that delayed it. 

I an, Sir, your obedient servant, 
A. NELSON BARNES. 
Llanwddyn, North Wales, Feb. 13, 1888. 





PLANING ON BOTH STROKES. 
To THE EpiToR OF ENGINEERING. 

Srr,—In your issue of the 3rd inst. a paper is reported 
by the President of the Manchester Association of Engi- 
neers upon ‘‘ Modern Machine Tools,” and in treating of 
planing machines he says: ‘‘ Machines adapted for 
cutting in both directions were introduced by Whitworth 
many years ago in the famous ‘Jim Crow’ tool box, and 
in recent years an attempt has been made to revive the 
practice of cutting in both directions, but so far, except 
on special objects, without very encouraging results.” 
The author previously alluded to “those immense side- 
planing machines where objects of any size may rest upon 
a foundation plate and have the sides planed 10ft. or 
12ft. high by a tool traversing either longitudinally or 
vertically.” I may say that a machine of this class, which 
will plane a surface 50 ft. long and 12ft. high, made by 
be 4 firm, and working at Leeds, has been cutting success- 
fully on both strokes for the last two years, and the adop- 
tion of this system has doubled the output of the machine. 
The plan has since been applied to a large number of 
table-planing machines as well, with complete success. 
The work done does not consist of ‘special objects,” for 
its advantages come out in nothing so much as in large 
surfaces of cast iron, such as engine bed-plates, beds of 
lathes, planing machines, and such work as forms the 
bulk of heavy planing. I may add that the double- 
cutting tool-box used (Angus and Wicksteed’s patent) is 
so simple that it can be applied to existing machines, and 
has often repaid its cost in a month’s working. 

I write, with these facts in my knowledge, to prevent 
the notion gaining unchallenged currency that there is 
any impossibility or serious difficulty in applying the 
obvious advantages of the double-cutting principle to 
planing machines, Yours truly, 

J. H. WickstEED 
(Joshua Buckton and Co., Limited). 
Leeds, February 13, 1888, 





Erratum: M, Bensamin NorMAnp.—In our obituary 
notice of the late M. Benjamin Normand, in last week’s 
issue, we stated that he was one of the firm of MM. 
Auguste Normand and Co. We have since learned that 
he was not connected with that firm, who are the only 
torpedo boat builders of that name. 

Orrcon.—The population of Oregon now amounts to 
250,000, having nearly doubled in each decade. Portland 
has increased more proportionately in wealth and popula- 
tion as compared with the rest of the State. The State 
produced last year 425,000 tons of wheat and 12,000,000 Ib. 
of wool. The three great staples of wheat, wool, and 
salmon reached last year a value of 17,000,000 dols, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 31, 1888. 

TuHE sale of steel rails within the past ten days foots 
up to nearly 200,000 tons. The break was caused by 
the action of the Pennsylvania Company placing orders 
for some 30,000 or 40,000 tons. All the trunk lines be- 
tween New York and Chicago need larger or smaller 
supplies for spring. A newline has been projected in 
the Mississippi Valley running from Kansas southward 
and south-westward in the new grazing, mineral, and 
timber territory. The projected railway work, if 
prosecuted, is sufficient to keep all the mills running 
full time this year. Yet there seems to be a strange 
lack of confidence in financial and manufacturing 
circles concerning this probability. Bottom prices 
for rails are 31.50 dols. Small lots sell at 33.50 dols. 
A heavy run of orders is now looked for. Inquiries 
are had for several large lots of tees, double heads, and 
for blooms, billets, and slabs. Consumers are ready to 
close as soon as prices and freights suit them. At pre- 
sent an advance of 50 cents has kept back a good deal 
of foreign business. Throughout the country there is 
a strong tone as to the business of the winter and 
spring. Consumers in all lines have been purchasing 
as little as possible snce the close of the autumn 
season. They are, therefore, low in stocks and high 
in orders, and will be obliged in a short time to come 
into the market and place orders. Manufacturers of 
all kinds of material are hoping that there will be such 
an influx of orders within a short time as to enable 
them to crowd prices up 3 or 5 per cent. Margins in 
all directions are unusually low. Foundry iron is 
selling at 21 dols. for a fair brand; best 22dols. Forge 
iron 16 dols. to 17.50 dols. Southern irons are in 
moderate supply in northern markets. Bar iron 
ranges from 1.75 to 2, and heavy orders have been 

laced in the West, particularly for car building. 

here seems to be no falling off in demand for any kind 
of railway material. All kinds of bridge and house 
building material are under active inquiry. The general 
tone of the American market is in the direction of 
confidence and greater activity. Traffic has been inter- 
rupted in one-third of the country by severe storms. 
A reduction in the price of Lake Superior ore is looked 
for this year. Very few orders have been placed in 
anticipation of that reduction. At this time a year 
ago nearly all last season’s orders were secured. The 
Troy Steel and Iron Company has banked its furnaces 
because of the refusal of the employés to accept a 
10 per cent. reduction. Nearly all other rail mills are 
about resuming at the drop. 








LAUNCHES AND TRIAL TRIPS. 


On Saturday, January 28, the first trip of the a.s, 
Erwartung, built and engined by the Maschinen und 
Schiffobau Anstalt, E. Ongley, Memel, took place. This 
vessel, which is destined for salmon fishing in the Baltic, 
and more particularly off the Kurlandish (Russian) 
coast, is of iron, 61 ft. long between perpenaiculars, with 
a beam of 14 ft. 4 in. and a moulded depth of 7 ft., the 
draught aft being 5 ft. 8in. The motive power is supplied 
by a pair of compound surface-condensing engines, from 
the design of Mr, Charles King, with cylinders 74 in. and 
13} in. in diameter and 12 in, stroke, and running at 200 
revolutions per minute. The boiler is of the ordinary 
return tube type, of iron, and constructed to stand a 
woeking vreees of 150 lb. per square inch, and tested up 
to 225 lb. by hydraulic power. Owing to the Kurische 
Haff, where the trial trips are usually run, being com- 
pletely frozen up, and the Baltic being covered with float- 
ing ice, which renders navigation a somewhat difficult and 
dangerous matter, the speed could not be taken, but it was 
estimated at upwards of 9 knots per hour. 


On Monday, January 30, the new screw steamer 
Nicolas went to sea for her trial trip. The vessel is 212 ft. 
long, 30 ft. broad, and 14 ft. draught, and has been 
built by Messrs. Wood, Skinner, and Co., Bill Quay, 
for the Russian Company of Sea and Land Conveyance, 
of St. Petersburg and Odessa. She is a sister ship to the 
Plator, recently turned out by the same builders for the 
same owners. The engines have been constructed by the 
North-Eastern Marine Engineering Company, Wallsend, 
and are the fourth set built by them for the same company. 
They are of the thres-crank triple-expansion system, with 
cylinders 17 in., 28 in., and 46 in. in diameter, and 30 in. 
stroke. During the trial the engines ran at 102 revolu- 
tions without the slightest hitch, and the speed obtained 
was 104 knots, being half a knot in excess of the guaran- 
teed speed, 


The new screw steamer Godmunding, launched by the 
Blyth Shipbuilding Company, Limited, of Blyth, three 
weeks ago, had a highly successful trial trip at sea on 
Monday last. This vessel, which has been built for Mr. 
John T. Matthews, of the firm of Messrs. W. Lamplough 
an ., of London, is of the fellowing dimensions!: 
242 ft. by 33 ft. by 18 ft. The engines are of the triple- 
expansion type, and of about 700 horse-power, and have 
been supplied by the North-Eastern Engineering Com- 
pany, of Wallsend. 





On February 3 there was launched from the Low 








Walker Shipbuilding Yard of Messrs. Sir W. G. Arm- 
strong, Mitchell, pe | Co., a steel screw steamer, intended 
for the Atlantic petroleum trade between the United 
States and Hamburg. The vessel is named the Paula, 
and is capable of carrying 3400 tons of oil, besides fuel ; 
and her bunkers are so arranged that she can take asufii- 
cient quantity for both outward and homeward journeys. 
This is the seventh vessel that Messrs. Armstrong, 
Mitchell, and Co. have built for the Atlantic petroleum 
trade, all of which are giving the greatest satisfaction ; 
and as evidence of the great safety of such vessels we 
think well to give particulars of the experience of the 
steamer Vorwartz, which was built some two years ago 
by the above-named builders, and has since been regularly 
employed in the Atlantic trade. The vessel arrived in 
the Channel on January 20th, and during a dense fog ran 
on Bolt Head, but the captain decided to — out some 
of the forward compartments, with the result that the 
vessel came off, and continued her voyage to Geeatemiinde, 
where she discharged her cargo, only a small portion, 
having been lost. The vessel has been put in dry dock, 
where it is found that the bottom is deeply indented, and 
in some places the plates are ripped by the rocks, and the 
damage such that an ordinary vessel would in all proba- 
bility have gone to pieces. 

Messrs. Raylton, Dixon, and Co., of Middlesbrough, 
launched on Monday afternoon a screw steamer, the 
Pallas, which has been built to the order of Messrs. Rath- 
bone Brothers and Co., of Liverpool, for their Star Line 
of Calcutta steamers. The dimensions of this vessel are: 
Length, 352 ft. ; breadth, 42 ft. 2 in. ; depth. 28 ft. 9 in., 
with a deadweight capacity of 4500 tons. Her engines 
will be fitted by Mr. George Clark, of Sunderland, the 
cylinders being 28 in., 44 in., and 72 in. in diameter, with 
a stroke of 42 in., and a working pressure of 160 lb, 





On Friday, February 10, Messrs. Edward Withy and 
Co. launched from their shipbuilding works at Hartle- 
1, a screw steamer, the Merida, built to the order of 
ae H. Bucknall and Sons, of London. The vessel, 
which is built of Siemens-Martin steel, is over 300 ft. in 
length, with a large measurement and deadweight carry- 
ing capacity. In the main and after holds she is built 
on the web-frame system, which dispenses with all hold 
beams, thus enabling the vessel to carry cargoes of the 
most bulky description, such as machinery, torpedo boats, 
large guns, &c. Nearly all the shell plates are in 24 ft. 
lengths. She will be fitted with triple-expansion engines 
by Messrs. Blair and Co., Limited, of Stockton-on-Tees, 


There was launched from the building yard of Messrs, 
Hall, Russell, and Co , Aberdeen, on Saturday, the 11th 
inst., a steel screw steamer of 1900 tons for the Indo- 
China Steam Navigation Company. Her dimensions are 
260 ft. by 35 ft. by 25 ft., and she will be fitted with 
triple-expansiun engines of 200 nominal horse-power and 
160 lb. working pressure. 


The policy of converting pa. yg engines to tri-com- 
pound is being steadily pursued by the directors of the 
Union Steamship Company. The R.M.S. Moor has just 
had her engines converted to the triple-expansion system, 
making the fifth of the company’s mail steamers which 
have been so dealt with. The work has been executed by 
Messrs. T. Richardson and Sons, of Hartlepool, who have 
supplied the Moor with new boilers, working at a pressure 
of 160 lb. per square inch. The diameters of the cylinders 
are 34in., 56 in., and 90 in, respectively, and the length 
of stroke 60 in. Whilst the alteration of the Moor’s 
engines was proceeding, advantage was taken of the 
opportunity to fit her throughout with a complete instal- 
lation of electric lighting. and with refrigerating machi- 
nery and a cold room. The Moor underwent her speed 
trial at Stokes Bay on Wednesday, 15th February, when 
she attained a mean speed of 16 knots per hour, and indi- 
cated 4532 horse-power. The engines worked at 70 revolu- 
tions per minute, with a pressure of steam in the boilers 
of 160 lb. per square inch. Compared with the Moor’s 
performance on trial with compound engines, this shows 
an increase in speed of over three-quarters of a knot per 
hour, and an additional 232 indicated horse-power. 





THE PLANE-TABLE. 


At the ordinary meeting of the Institution of Civil 
Engineers on Tuesday, the 14th of February, the Presi- 
dent, Mr. Bruce, in the chair, a paper was read on “‘ The 
Economic Use of the Plane-Table in Topographical Sur- 
veying,” by Mr. Josiah Pierce, Jun., M.A., Assoc, M 
Inst. U.E. 

The author stated that the plane-table, being one of the 
most ancient of surveying instruments, needed no intro- 
duction. However, he desired to direct attention to its 
wide and economical use on nearly all Government sur- 
veys, and to the fact that experience had proved that, 
within certain practical limits, plane-tabling was the most 
rapid, accurate, and economical method of executing topo- 
graphical work. The modern plane-table, when properly 
constru , was an altazimuth instrument of precision ; 
with it the horizontal eo of existing angles were 
recorded graphically, free from errors of record, adjust- 
ment, and plotting. The problem of plane-tab’ing was, 
simply : given a board and a ruler, construct a map. The 
most important Facog laws applied in practice were 
those of similar figures. Three or more points being joined 
on the map, the requirement was that the figure thus pro- 
duced should be the horizontal projection of the lines 
joining similar points in nature. Also, if lines were drawn 
from any other point joining the points of this polygon, a 
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similar point should exist in nature where the observed 
angles would be exactly the same. This important con- 
dition was theoretically fulfilled when homologous sides 
in the two figures were parallel. To prove the necessity 
of placing the clea dabto ‘*in meridian” at all stations, 
the problem of orienting by three known points was 
demonstrated mechanically, and a working model was 
exhibited to illustrate all cases of the three-point problem. 
When a triangulation existed of the country to be mapped, 
a projection was laid down on the plane-table sheet, on a 
given scale, of the network of triangles, provision being 
made for the convergence of the meridians by suitable 
projection. In American practice the trigonometrical 
system thus projected was tested and corrected graphi- 
cally before being accepted as a sufficiently accurate base 
for the detail. Radial lines to salient points were drawn, 
with corresponding vertical angles in all directions from 
the stations occupied. The intersection of two rays on 
the same ype being an elementary location, a third ray 
through the same point in a well-conditioned intersection 
placed beyond doubt the accuracy of its position. Thus, 
in the operation of plane-tabling, constant opportunities 
occurred of checking locations without calculation, and 
the scale was ever present in all directions to control the 
amount of detail to be gathered; in addition, a complete 
record of the area surveyed appeared, advantages which 
were to be found in no other system of mapping. When 
the scale of map was large, minute details could be more 
profitably located by the stadia-rod in horizontal position 
and altitude with surprising accuracy and rapidity. Whe- 
ther by method of intersection alone, or combined with 
linear measurement, the operations were continued until 
a sufficient number of points had been located to satisfy 
the requirements of the map, beyond which it was purely 
an artistic sketch. Between the points located in altitude, 
as well asin position, equal-interval contours were inter- 
polated, drawn and corrected from nature; this system 
was almost universally applied, and was especially valu- 
able in mountainous regions. ‘To illustrate the character 
of the topographical work done in the United States, 
typical maps and sketches were exhibited, showing almost 
every variety of physical feature, constructed either on 
the plane-table, or on plane-table principles, An unavoid- 
able source of error peculiar to the instrument was the 
atmospheric or hygrometric effect on the paper or instru- 
ment used, In the United States a favourable climate had 
added not a little to the success of the methods pursued. 
The requirements of a plane-table of precision were the 
same as those of any other type of altazimuth survey- 
ing instrument. By comparison of a number of types, 
the maximum stability and portability appeared in 
the United States Coast and Geodetic Survey pattern, and 
for mountain service a simple and efficient instrument, 
recently adopted by the United States Geological Survey, 
deserved examination. The theoretical requirements in 
setting a plane-table over a station were: 1, That the 
plane of the board should be horizontal. 2. That the 
station on the map should be vertically over the point on 
the ground. 3, That the meridian of the point on the 
plane-table sheet should be in the plane of the meridian 
of the station. Of these requirements the first was met 
by proper construction, the third by adjustment in 
azimuth. Tomeet thesecond—the adjustment for eccen- 
tricity—numerous mechanical contrivances had been 
designed, of no practical value, and only lending 
additional weight and increasing the liability of error. 
The plane-table was not well adapted for traversing, 
— to the difficulty of eliminating the eccentricity, 
which produced serious azimuth errors at short range ; 
hut by proper precautions the error could be confined to 
one of geographical position, inappreciable on any common 
scale, ‘To secure accurate results in plane-tabling, it was 
necessary to confine azimuth errors to minute quantities, 
not exceeding lin. or 2 in., which would pass unobserved 
within the limits of the plane-table sheet. This degree of 
precision could only be secured by proper construction of 
the levelling movement and alidade. An examination 
of the sources of error, in measuring azimuth angles with 
a theodolite or plane-table, showed that the most serious 
source of error arose from an inclination of the transverse 
axis which supported the telescope. With an alidade in 
proper adjustment, practically the ‘same errors would be 
roduced if it was used on a plane-table not properly 
[ovelied. The effect of the board being out of level, and 
the telescope confined to a horizontal plane, was that the 
rule and telescope would only indicate the same direction 
at four points, which case was illustrated mechanically 
by Hooke’s joint. Insuch a case the board might be out 
of level 15 deg. before the maximum error in ‘azimuth 
would amount to 1 deg., which showed that a rough 
reconnaisance plane-table should give good results in a 
flat country; but for mountainous regions an accurate 
levelling movement was required. For measuring altitude 
angles the alidade designed by Professor Hilgard was 
most accurate. Recent results and improvements showed, 
beyond doubt, that a far greater degree of precision could 
be obtained from simple graphic triangulation than was 
commonly supposed, amply sufficient for purposes of 
mapping, and with a degree of economy unequalled by 
other systems. The colonial engineer and aoalonh could 
ill afford to lose sight of a valuable and simple instru- 
ment, with which he could, alone and unaided, construct 
a topographical ‘map on any scale with a degree of pre- 
cision only limited by the scale, and in the same time that 
he would occupy in taking observations with other instru- 
ments. An appendix to the paper contained, among other 
matter, statistics gathered from official reports relating to 
the use of the plane-table, and an account of a plane-table 
survey of the Lake Mono region, illustrating the con- 
struction of an accurate map entirely on geometrical 
principles, without reference to scale or linear measure- 
ment. 
In illustration of the paper, a collection of instruments 





HIGH-SPEED VERTICAL ENGINE. 
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was exhibited, comprising several varieties of plane-tables, 
Portuguese alidade, alidade with solar, Porros’ tacheo- 
meter, Jahn’s veilmesser, Howlett’s stadiometer, Francis’ 
clinometer, omnimeters of various sizes, Edgworth’s 
surveying instrument, Colonel Richard’s cavalry sketch- 
ing and others, dipleidoscope, prismatic a 
theodolites, and other instruments used in topographi 
surveying. This collection will remain on view until after 
the next meeting. 





American Locomotivr Burtp1ne.—The number of loco- 
motives built in the United States last year by private 
firms is estimated at 2144. Some American railroad 
companies also build a considerable number of locomotives 
annually at their own works. 


GERMAN Coat Min1nc,—The movement of coal last year 
over the railways accommodating the basin of the Ruhr was 
25,352,530 tons, showing an increase of 1,484,970 tons, or 
52 per cent., as compared with the corresponding move- 
ment in 1886, The production of the Sarrebruck mines 
last year was 5,974, tons, as compared with 5,821,009 
tons in 1886. The deliveries from the Sarrebruck mines 
last year amounted to 5,969,371 tons, as compared with 
5,837,013 tons in 1886, 


BY MESSRS. TANGYES, 





LIMITED, ENGINEERS, BIRMINGHAM. 
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THE engines illustrated above are designed to 
work at high speeds, and with high-pressure steam, 
for driving dynamos, centrifugal pumps, fans, and 
other similar machinery, and are particularly adapted 
for use on board ship, where extreme compactness, 
lightness, and accessibility of working parts are of 
the utmost consequence. ‘The crosshead guides, which 
are cast with the lower cylinder cover, are bored con- 
centric with the cylinder plug and stuffing-box at one 
setting. Feet are provided for attaching four bright 
wrought-iron taper columns, which are spread at an 
angle as shown. The steel crosshead is forged solid 
with the piston-rod, and the slippers turned on the 
same centres; the piston is fitted to the rod on a cone, 
and secured by a nut. Large gun-metal bearings are 
fitted in the crosshead and secured by a steel strap 
plate and turned steel bolts. The connecting-rod is 
bright all over; it has a forked end at the crosshead 
fitted with a steel pin, having conical ends and secured 
by a nut. The crank end is provided with a large 
gun-metal bearing of the marine pattern. The crank- 
shaft is forged solid, and the throw slotted out and 
machined all over. Special provision is made for 
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lubricating when running, a bright brass box fitted 
with syphon tubes leading to all the working parts, 
and being fixed in a convenient position for the atten- 
dant. When extreme regularity of running is required, 
these engines are fitted with the makers’ ‘‘ Electric” 
governor and sight-feed lubricator combined. 

Where economy of fuel is of great importance, they 
are supplied with a simple automatic cut-off gear 
(Tangye-Johnson’s patent), controlled by a Porter 


governor. The makers are Messrs. Tangyes, Limited, | g' 


Birmingham. 





HYDRAULIC DRILLING MACHINE AND 
CARRIAGE. 


Tue machine which we illustrate above was designed 
to drill holes for blasting in ironstone mines, quarries, 
tunnels, and other places where the stone or rock is 
of such character as to need other than hand power. 
The inventors, Messrs. Bell, Steavenson, and Clough, 
utilise the water from behind the tubbing in the shaft of 
one of their ironstone mines, and theplant designed with 
this idea has been working at Messrs. Bell Brothers, 
Limited, Lumpsey Mines, for about three years, with 
very good results, 100 holes being drilled in eight 
hours 2}in. in diameter, and averaging 4 ft. 6 in. long, 
the pressure of the water at the bottom of the shaft 
being 215 lb. per square inch. 

The construction of the machine will be understood 
from the following description and the illustrations ; aa 
is awrought-iron bogie, provided with brake gear ; bb is 
an arrangement of bevel wheels, handwheel, and clutch 
for moving the machine to and from the working faces 
for inconsiderable distances ; when working at a number 
of places the machine isdrawn by a horse ; c is a footstep 
made in halves, in which the supporting pillar ¢ works 
around in a horizontal plane; ¢ is a worm and worm- 
wheel, for working the shaft ; on the same pillar d, 
f f is a wormwheel sector and worm; these give 
motion to the long hollow bar g in a vertical plane, 
and Ah h is another worm and wormwheel which 
drive the hollow bar gq; at one end of the hollow bar 
the turbine 7 is fixed ; the gearing connected with the 
turbine consists of the bevel wheels, one on the turbine 
shaft and the other on the boring bar kk, which is 
screwed, and has a keyway cut for its full length. 
This gearing gives a circular motion to the boring bar ; 
at 1 there are four spurwheels, one fixed to the former 
bevel wheel, two to an intermediate spindle, while the 
last is secured to a steel split nut, screwed to suit the 
boring bar, and the difference of speeds in the gearing 
gives the feed of the drill. The che of the split 
nut is, that it can be opened and the dril 
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the holes by hand without the expenditure of water 
power. At mmis the drill, and between it and the 
boring bar a universal joint is introduced to allow for 
any angularity in the boring bar and drill. The whole 
of this gearing on the turbine is so arranged that it can 
be turned around in any position, and fixed with 


a set screw to suit the position of the holes to be | {jy 


drilled. On the opposite end of the hollow bar is a 
balance-weight to counterpoise the turbine and its 
earing. 

It will be noticed that in order to fix the drill in any 
position, four motions are at the command and within 
the reach of the attendant, viz. : (1) that around the 
vertical axis of the pillar d; (2). around a horizontal 
axis; (3) around the axis of the hollow bar g; and (4) 
around the vertical axis of the turbine, 

The water inlet is arranged through the cock 1, con- 
trolling a pipe on the underside of the bogie, which 
passes up through a stuffing-box at the bottom of the 
pillar d, then up this pillar and along an elbow pipe 
through the axis of the shaft carrying the sector worm- 
wheel, thence into the hollow bar g to the cock n, which 
is connected to the turbine. The water discharge takes 
place through the hose 0, into the floor of the mine, 
whence it is pumped to bank, or to the surface, a height 
of 100 fathoms, and occupying about twenty minutes 


per day. 





ROYAL METEOROLOGICAL SOCIETY. 


THE monthly meeting of this Society was held on 
Wednesday evening, the 15th inst., at the Institution of 
Civil Engineers, 25, Great George-street, Westminster, 
Dr. W. Marcet, F.R.S., President, in the chair. 

Mr. T. 8. Ainge, Mr. J. C. Bell, F.R.G.S., Mr. C. A, 
Markham, a at OW S. Smith, Mr. J. T. Tibbles, 
and Dr. J. Walther were elected Fellows of the Society. 

The following papers were read: 

1. ** Electrical and Meteorological Observations on the 
Peak of Teneriffe,” by the Hon. Ralph prey f F. R. 
Met. Soc. The author made a trip to the Island of 
Teneriffe in October, 1887, for the purpose of making 
some electrical and meteorological observations, and now 
gives some of the results which he obtained, which may 
be summarised as follows: The electrical condition of the 
Peak of Teneriffe was found to the same as in every 
other part of the world. The potential was moderately 
positive, from 100 to 150 volts, at 5 ft; 5 in. from the 
ground, even at considerable altitudes; but the tension 
rose to 549 volts on the summit of the peak, 12,200 ft., and 
to 247 volts on the top of the rock of Gayga, 7100 ft. A 
large number of halos were seen associated with local 
showers and cloud masses. The necessary ice-dust ap- 
peared to be formed by rising currents. The shadow of 
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north-east trade was found to be erro- 
neous. There was always a regular ver- 
tical succession of air currents in inter- 
mediate directions at different levels 
from the surface upwards, so that the air 
was always circulating on a complicated 
screw system. 

2. §§ ——o South Africa, 1842- 
1886,” + ir. W. B. Tripp, M. Inst. 
C.E., F.R. Met. Soc. The author gives 
the rainfall statistics from all those 
stations situated in South Africa which 
possess records of ten complete years and 
upwards. He remarks upon the chrono- 
logical succession of wet and dry years, 
and the consecutive years above and be- 
low the mean; and also describes the 
seasonal distribution of monthly maxima, 
and the extent over which monthly rains 
prevail. He concludes by comparing the 
curves of rainfall with those of sunspot 


energy. 

3. ‘‘ Some Methods of Cloud Measurements,” by Mr. Nils 
Ekholm. As exact cloud measurements afford almost the 
only easily available means of determining motions in the 
upper regions of the atmosphere, the author describes 
some methods which seem to him likely to give the best 
results. He also details the plans adopted at the Swedish 
Polar Station, Cape Thorsden, in Spitzbergen, and at the 
psala Observatory, for determining the direction and 
angular velocity of the clouds, and for making direct 
a of the height and absolute motions of the 
clouds. 





Pic In THE UNITED StatEs.—The production of pig inthe 
United States in the first half of last year was 3,051,740 
tons. The corresponding production in the second half 
of last year was 3,381,831 tons. It follows that the 
aggregate production for the whole of 1887 was 6,433,851 
tons. The corresponding production in 1886 was 
5,684,542 tons, 





LicutTHouse ILttuminants.—Mr. John R. Wigham, 
M.R.1.A., delivered a lecture on this subject on the 9th 
inst. to the Belfast Natural History and Philosophical 
Society. Mr. Wigham also explained several new inven- 
tions of his connected with lighthouse illumination which 
presented features of much interest, but which he stated 
there was no use in his introducing until the Board of 
Trade and the Trinity House had come into a right state 
of mind. One of these was for a light of equal intensity to 
the electric light, but combining great volume with its 
intensity, and furthermore having in itself that predomi- 
nance of red and yellow rays which renders it suitable for 
Ss fog, the failure of the electric light to do so 

ing now established beyond doubt and admitted to-be a 
fatal objection to ita adoption as a lighthouse light. Mr. 
Wigham also called attention to the fact that his most 
improved gaslight had been excluded from the recent 
experiments at South Foreland made by the Trinity 
House, which were instituted for the express purpose of 
ascertaining the best illuminant for lighthouses. He ex- 
plained the construction and great power of this new light, 
and pointed out that it possesses actually double the power 
of the most powerful light shown in the experiments at 
South Foreland. Several experiments with the electric 
light were made by Mr. Wigham, which proved its un- 
suitability as a means of illuminating 0 oe and, 
on the other hand, testimony from captains of the great 
ocean steamers who pass the new gaslight of Tory Island 
was adduced as to the power of that great light in pene- 
trating fog, and to the effect that the glare of its beam has 
been seen when the light was obscured by fog, andin some 
cases when it was far below the horizon. Mr. Wigham 
also exhibited a new method of illuminating lighthouses, 
which he called a fourth illuminant. This plan consists 
in supplying air under pressure to lighthouse lamps, so as 
to surround the flame with a cylinder of air and do away 





the peak was seen projected against the sky at sunset. 
The idea of a south-west current flowing directly over the 





with chimney glasses, and thus avoid a serious element of 
expense and danger, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
very flat last Thursday, and the price of Scotch pig iron 
declined 3d. per ton further during the forenoon, reach- 
ing 393. 3d. cash ; but in the afternoon a firmer tone was 
given tothe market by a report that an advance of 10s. 
per ton had been made in the price of steel in the south ; 
and the result was that some speculative sellers for a fall 
in the forenoon had to cover in the afternoon, and in this 
way the early loss was nearly recovered. Scotch iron 
warrants closed 24d. per ton down in the forenoon, but at 
the finish in the afternoon the price was only 4d. per ton 
under that of the previous day. Cleveland iron fell 14d. 
in price in the forenoon, and rose 3d. in the afternoon ; 
and hematite iron, which lost 3d. per ton in the forenoon, 
recovered 34d. in the afternoon. The closing settlement 
prices were : Scotch iron, 39s. 6d. per ton; Cleveland, 
3ls.; hematite warrant iron, 42s. per ton. Owing in great 
measure to reports of lower prices from America, there 
was much depression in the warrant market on Friday, 
and Scotch iron declined in price to 393, per ton, the 
market closing, however, in the afternoon with the price 
a shade above the lowest, and with buyers at 39s. ld. per 
ton cash. The price of Cleveland warrants fluctuated 
between 31s. 14d. and 30s. 94d. per ton cash, and the 
fluctuations in the price of hematite iron were between 
42s. 4d. and 41s. 74d. cash, the closing quotations 
being 30s, 9d. and 41s, 9d. per ton, respectively. Very 
little business was done in Scotch special brands, 
and the nominal prices were very little, if at all, 
changed. It is stated that one operator alone disposed 
of fully 10,000 tons of pig iron last Friday, and many 
holders seem to have lost heart in the market alto. 
gether, in consequence of the almost uninterrupted fall of 
the preceding few weeks. Monday’s market was quiet at 
the opening, and Scotch iron again sold at 39s. cash, being 
within 64d. of last year’s lowest quotation, and within 
1s. 1d. of the lowest recorded since the year 1862. Inthe 
afternoon, however, there was some good buying, and 
prices went up 3d. per ton, the closing quotation being 
ld. rer ton over last week’s final price. Cleveland and 
hematite warrants both improved 14d. per ton. Some 
operators showed a disposition to take large quantities of 
iron off the market, but there were makers who evidently 
were quite prepared to meet any demand that might arise 
on that score. The market opened firm yesterday, and a 
fairly steady tone prevailed throughout the forenoon ; 
there were, indeed, signs which were regarded by many 
buyers as indicative of a further advance in prices, up to 
39s. 4d. per ton cash being paid for Scotch iron, but in 
the afternoon prices weakened, and fully more than Mon- 
day’s gain was lost. Scotch warrants were reported to 
be scarce, and makers affirmed that deliveries for home con- 
sumption were on a somewhat liberal scale, while manu- 
facturers of finished iron spoke of great activity, with a 
likelihood of its continuance in the bar iron branches. 
Still there was the very patent fact that common iron was 
being sent into store in great quantity. The settlement 
prices at the close were—Scotch warrants, 39s. per ton ; 
Cleveland, 30s, 9d. ; hematite iron, 41s, 94. The market 
was steady this forenoon, and a large amount of business 
was done, a certain degree of influence being exerted by 
the large shipments from Middlesbrough to the Con- 
tinent during the past two days. Still the tendency of 
prices was downwards, 38s. 11d. per ton cash having been 
accepted in the forenoon for Scotch warrants; in the 
afternoon, however, there was arecovery to 39s. 2d. cash. 
Cleveland iron was firm in price all day, and improved, 
but hematite iron declined in the forenoon to 41s. 6d. per 
ton cash, though at the close in the afternoon there was 
a recovery to 41s. 9d. cash buyers. One blast furnace has 
been blown in during the week at Langloan Iron Works 
to make hematite iron, so that the number of furnaces 
now blowing in Scotland is 84, as compared with 74 at 
this time last year; and two furnaces at Govan Iron 
Works have been turned from common iron to hematite 
iron during the week, and hence the amount of g.m.b., 
iron available for storing will be materially lessened. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 6564 tons, against 6330 tons in the corre- 
sponding week of last year. They included 470 tons for 
the United States, 100 tons for South America, 150 tons 
for India, 560 tons for Auatralia, 160 tons for France, 
625 tons for Italy, 235 tons for China and Japan, smaller 
guantities for other countries, and 2407 tons coastwise. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 946,352 tons yesterday afternoon, 
as compared with 945,016 tons yesterday week, thus show- 
ing for the week an increase of 1336 tons. 


The Malleable Iron and Steel Trades —These branches of 
trade continue to be very busy throughout the Glasgow 
district and in other parts of Ldnadiabion; and in some 
cases great difficulty is being experienced in getting 
deliveries of material. It is thought that as the 
season advances this state of matters will become ag- 
gravated. The larga amount of work placed on the 
Clyde at the close of 1887 is not yet fairly in hand, but. 
when it gets further advanced, the need for plates and 
angles, for shipbuilding purposes, and for other branches, 
will become very great, and some makers declare that 
from appearances they fear there will be quite a famine of 
supply. Around Coatbridge district the malleable iron 
— are actively employed; the work in hand from 

ndia is large, one unusually heavy order for 2000 tons of 
unmarked bars having been placed lately, besides orders 
for smaller lots. Prices both for iron and steel are firm, 
and some specialities in the latter are rather hardening. 
A number of inquiries are in the market, and before long 
some of these will come to maturity, and poxsibly the 
bnyecs will fiad that they have made nothing by delay. 


Water Works Contract.—The Glasgow Corporation 





Water Committee have recently let another very im- 
portant contract in connection with the works now in 
progress for bringing in an additional supply of water 
from Loch Katrine. It is for the cutting of the Duchray 
Tunnel, whose total length will be upwards of two miles, 
and chiefly in two portions, one of them being 2035 yards 
long, and the other 1613 yards long. Tenders were sent 
in by seven firms of contractors, and the highest of them 
was about 69,000/., while the next was about 10,000/. 
lower. The others, as a rule, were remarkably close, and 
the lowest was 50,000/. net, which was that of Mr. George 
Laneson, of Rutherglen, near Glasgow. That gentleman 


is at present engaged in cutting the Kelty Tunnel, fully | ¢, 


three miles in length, and forming a portion of the same 
aqueduct. 


Large Coal Contracts for Scandinavian Railways.— 
Messrs. James Nimmo and Co., of Glasgowand Slamannan, 
have lately concluded a contract to supply 15,000 tons of 
their famous Slamannan steam coals for the Swedish rail- 
ways, and there is some expectation that a further order 
will be placed with the same firm. For the same rail- 
ways, Mr. Robert Forrester has received an order to 
supply 5000 tons of steam coal from the Roughrigg 
collieries, which are also in the Slamannan district. He 
has likewise in hand the Danish railways contract for 
40,000 tons of coal. These contracts have given much 
satisfaction in the Glasgow coal-owning circles. 


The Tharsis Company and the Price of Copper.—It has 
lately been stated that the Tharsis Sulphur and Copper 
Company have entered into arrangements with the Paris 
Copper Syndicate whereby the copper produced by that 
company is to be taken by that syndicate at 65/. per ton, 
the annual output being, it is understood, at least 10,000 
tons. On that basis it is computed that the Tharsis divi- 
dend for 1888 89 will be about 30 per cent., as compared 
with 74 per cent. in 1886-87. 


Cost of Wood Paving.—Some time ‘ago the town clerk 
of Edinburgh received instructions to communicate with 
various municipal bodies throughout the kingdom for the 
purpose of obtaining information as to the cost and dura- 
bility of wood paving in cases where it had been adopted. 
The replies received he has embodied in a report, which 
has been published and circulated among the members of 
the Edinburgh Town Council. In Birmingham, it would 
appear, the present price paid for wood pte: laid on 
cement concrete), is 93. 8d. per square yard, and 9d, per 
square yard for maintenance after the first year. The 
highest price paid was 18s. for the first cost, and 1s. per 
square yard per annum for maintenance. In heavy traffic 
streets the wood is relaid every fifth or sixth year. The 
pitch pine in Buchanan-street, Glasgow (including, of 
course, the concrete, &c.) cost 13s. 94d. per square yard, 
and the white pine in Ingram-street cost 16s, per square 
yard. The duration of the wood pavement is stated at 
from five to seven years, and granite at over thirty. The 
cost of granite (with 6 in. of concrete) is given at 15s. 7d. 
e square yard, and wood 13s. persquare yard. In Brad- 
ord, the cost is 12s. 6d. for beech, and 11s. for pine; in 
Carlisle 15s. 2d. for beech, very nearly two-thirds more 
than the cost of stone paving; in Liverpool from 15s. 3d. 
to 17s. ; in Manchester, 14s. 11d. ; in York, 11s.; in St. 
George’s, Hanover-square, 9s., as against 15s. for stone; 
in Marylebone, 12s. 6d., which is much more than that of 
stone; and in Leeds, 10s. 6d. per square yard. Leeds 
reports that the cost of wood is more than double that of 
stone in thirty years ; Lancaster, that granite lasts three 
times as long as wood ; Plymouth, that wood endures only 
half as long as stone; Paisley, that wood requires atten- 
tion after five years; and Hull, that stone lasts eight 
times as long as wood. 


The Wages Question on the Clyde.—In some of the Clyde 
shipbuilding yards various branches of ironworkers have 
been moving for an advance of wages within the t 
week or two. Here and there a partial strike has arisen 
in connection with the demand for higher wages, but a 
settlement has soon been effected through the amicable 
feeling displayed by both the workmen and their em- 
parse. Some of the contracts now in course of execution 

ave been booked at low prices, and consequently it is 
urged that the workmen should be moderate and con- 
siderate in pressing their demands. 

Physical Society of Glasgow University.—A meeting of 
this Society was held on Friday evening in the Physical 
Laboratory, the University, Glasgow, Mr. Maclean, Presi- 
dent, in the chair. Mr. Thomas Gray, B.Sc., gave an 
interesting paper on the determination of the horizontal 
component of the earth’s magnetism, and exhibited a 
new form of apparatus for measuring it. 


Sir William Thomson on Electrical Measuring Instru- 
ments.—Last Wednesday night an ordinary meeting of 
the Philosophical Society of Glasgow was held in the 
Natural Philosophy class-room of the University, when 
Sir William Thomson made a communication on a new 
composite form of electric balance adapted to measure a 
current from one-fortieth of an amptre to 500 amperes, 
the same being also available as a voltmeter and as a 
wattmeter. An interesting demonstration was given 
with the instrument exhibited, which has been made in 
this city specially for the Grosvenor Gallery electric 
light installation, for the purpose of measuring the poten- 
tial (in this case 2500 volts) kept between the leading 
wires, and also the rate at which electric work is being 
done in the main current of that installation. 








NOTES FROM THE SOUTH-WEST. 

Taff Vale Railway.—The proposed amalgamation of the 
Bute Docks undertaking with the Taff Vale Railway 
Company has been approved by a majority of Taff Vale 
shareholders, Mr, G. Fisher, deputy chairman, does not 





concur, however, in the propriety of the proposed amalga- 
mation, and a committee of dissentient proprietors has 
been formed for the purpose of offering further opposition 
to it. 

Sou'h Wales Coal and Iron.—The exports of coal from 
Cardiff, Newport, Swansea, and Llanelly, in January, 
were: Foreign, 946,555 tons ; coastwise, 232,517 tons; 
total, 1,179,072 tons. In these totals Cardiff figured for 
688,800 tons of coal exported to foreign ports, and 99,066 
tons exported coastwise. Newport ranked second with 
180,685 tons foreign exports of coal and 75,694 tons ex- 
ported coastwise. The exports of iron and steel from the 
our ports in January were 13,588 tons, viz., from Cardiff, 
4174 tons; from Newport, 8765 tons, and from Swansea, 
6119 tons. The exports of coke from the four ports in 
January were 7987 tons, while patent fuel was exported 
to the extent of 23,406 tons. 


The Severn Tunnel. —At the half-yearly meeting of the 
Great Western Railway company on Friday, the chairman 
(Sir D. Gooch) said the Severn Tunnel was going on 
as well as could be expected, in fact the trattic pass- 
ing through had now become so large, particularly the 
goods and coal traffic, that it had become necessary to 
put the tunnel under the block system, and divide it into 
three lengths. 


The Bute Docks.—The third half-yearly meeting of the 
Bute Docks Company was held at the company’s offices, 
Westminster, on Friday, Mr. F. Pitman, deputy chair- 
man, in the chair. From the accounts submitted it ap- 
peared that the balance available for dividend amounted 
to 79,695/. 6s. 5d., and that, after providing for interest 
on debenture stock, dividend on 4 per cent. preference 
shares, and all other charges, there remained a balance of 
45,6951. The directors’ report was adopted and a divi- 
dend for the half-year at the rate of 4 per cent. per annum 
on the ordinary shares, payable February 15, free of in- 
come tax, was declared, leaving a balance of 9695/. 6s. 5d. 
to be carried forward. At the conclusion of the ordinary 
business the meeting was made special, when the Bills 
lodged in the present session of Parliament for ‘‘ con- 
ferring upon the Bute Docks Company additional powers 
in connection with their docks and works at Cardiff ; for 
a the Bute Docks Acts,” &c.,, and for ‘‘ amalga- 
mating the undertakings of the Taff Vale Railway Com- 
pany and of the Bute Docks Company,” were submitted 
and approved. 


Cardiff.—The steam coal trade has been fairly active ; 
last week’s shipments amounted to upwards of 150,000 
tons. The demand for all descriptions of coal has been 
fairly good, but the market has been slightly dull. The 
best steam coal has made 93. to 9s. 3d. per ton, good dry 
coal being quoted at 8s. to 8s. 6d. per ton. House coal 
has continued in steady demand. Patent fuel has been 
scarcely so brisk ; previous prices have, however, been 
maintained. Theiron ore trade has not been quite so 
strong. Increased activity has been observable in the 
manufactured iron and steel trades of the district, orders 
coming to hand more plentifully ; there has, however, 
been no improvement in prices. The principal works— 
Cyfarthfa, Dowlais, Blaenavon, Rhymney, &c.—have 
been well employed. Heavy section steel rails have made 
4l. to 41. 5s. per ton, and light section 4/, 12s, 6d. to 
5l. 7s. 6d. per ton. 


Rhondda and Swansea Bay Railway.—The half-yearly 
meeting of this company was held at Swansea on Satur- 
a Sic J. J. Jenkins presiding. The engineers reported : 
“The main headings of the tunnel into the Rhondda 
Valley Lave now been driven a total length of 2010 yards, 
leaving 1419 yards to complete. The contractor has, 
during the half-year, also proceeded with the completion 
of the tunnel to full section at both ends, likewise with 
the approaches from the Taff Vale Railway and the com- 
pars railway at Cymmer respectively, so that the whole 
ength of railway from Cymmer to Treherbert may be 


ready at the same time. The junction with the com- 
pany’s railway and sidings in connection with the Argood 
Colliery, recently opened in the Ovan Valley, have been 
constructed, and will be ready for Board of Trade inspec- 
tion early next month, and coal from this new colliery is 
ready to be sent over this railway.” 


Water Supply of Bristol.—A special meeting of the 


Bristol Water Works Company was held on Saturday for 
the purpose of considering a Bill, now before Parliament, 
for granting Furor powers to the company and for other 
purposes. r. E, Bush presided and said last year there 
were great complaints that the company had no water 
for the city, but although they had an exceptionally dry 
time they managed to get through. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was & 
good attendance on ’Change and the market steady, the 
tendency being rather firmer. For No. 3 g.m.b. f.o.b. 
Tees 31s. 6d. per ton was quoted by merchants for ship- 
ment over the next few months. This price, however, 
did not suit makers and they asked a higher figure. The 
exports from the Tees continue good, there having been 
shipped from the port of Middlesbrough up to date this 
month 26,750 tons as compared with 21,200 tons last 
month and 20,900 tons at the corresponding period of 
last year. On Monday night Messrs. Connal and Co., 
the warrant storekeepers at Middlesbrough, had a stock 
of 344,817 tons of pig iron—a decrease of 3640 tons on the 
previous week. In Glasgow this firm hold a stock of 
946,169 tons. The hematite pig iron trade is steady, and 
443. per ton is quoted for “Nos. 1, 2, and 3, f.o.b., east 
coast ports. There is no change worth mentioning in the 
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values of manufactured iron. Iron ship-plates are quoted 
5l , and angles 4/. 15s., both less 24 per cent. at works. 
Engineering and Shipbuilding.—Engineers and ship- 
builders are now getting into full swing with the heavy 
amount of work in hand, and ironfounders are doing more, 
so that our home trade is gradually expanding. <A few 
days ago Messrs. E. Withy and Co., of Hartlepool, 
launched from their yard a steamer to the order of 
Messrs. Bursnall and Sons, of London. On Tuesday 
Messrs. Robert Thompson and Sons launched from their 
shipbuilding yard on the Wear a steel screw steamer for 
the Nippon Yusen Kaisha Steamship Company, of Tokio. 
She is built to class 100 Al at Lloyd’s under special 
survey. The vessel had cellular double bottom for water 
ballast, six bulkheads, and four large hatchways with 
cargo ports. The engines are by Mr. John Dickenson, 
Monkwearmouth, and will indicate about 1400 horse- 
power, capable of driving her at 10} knots per hour. 


The Steel Trade.-—There is no particular change in the 
steel trade. All the rolling mills are kept busy, and are 
well booked ahead with orders. Steel ship-plates are 
quoted 7/., and angles 6/. 10s. per ton, both less 24 per 
cent. at works. Rails are 4/. to 4l. 2s. 6d. per ton f.o.b. 
The prospects altogether in this important industry are 
most encouraging. 


The Coal and Coke Trades.—In the coai and cuke trades 
a is no alteration of any moment. Prices remain 
rm. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Halifax High-Level Railway.—For morethan twenty 
years merchants and manufacturers have felt the necessity 
of a closer intercommunication between the outskirts with 
the centre of Halifax; but although many schemes have 
been devised for bringing them into closer contact, they all 
met with failures, Recently, however, a company has been 
formed for the purpose of constructing a railway from 
Holmfield station, on the joint lines of the Great Northern 
and Lancashire and Yorkshire Companies, to a terminal 
station in Parkinson-lane, near King’s Cross, Halifax. 
The object of the railway is to provide a high-level line, 
with goods and passenger stations, at an elevation of about 
300 ft. above existing stations, in order to serve the western 
portion of Halifax, and place it in direct communication 
with the Great Northern and Lancashire and Yorkshire 
systems, thus saving the cost of carting and wear and tear 
in hauling up steep gradients the greater part of the cval 
and inward traffic of the town. The railway will be about 
three miles in length. The first sod of the new line has 
been cut. Messrs. John Fraser and Sons, Leeds, and Mr. 
Samuel Utley, of Halifax, are the joint engineers ; and 
Messrs. Utley and Gray are the surveyors and land 
agents. 


The Yorkshire Coal Trade to Hull.—The tonnage of coal 
forwarded to Hull from the Yorkshire collieries during 
the past month was larger than the quantity sent last 

ear, and consequently larger than any previous year. 

he total tonnage forwarded during the past month was 
125,552 tons, as against 98,984 tons in the January of 1887, 
an increase of 26,568 tons. 


Important Wages Movement on the North-Eastern Rail- 
way.—An important movement is being made by theengine- 
drivers, firemen, goods guards, mineral guards, and signal- 
men of the North-Eastern Railway systein to obtain alter- 
ations of wages and hours of labour, which will involve an 
advance in wages in some of the higher grades of 15 to 20 
per cent., and in all cases a substantial increase. The men, 
at a meeting which has just been held, resolved to call a 
conference, at. which delegates will be invited from each 
leading centre of the railway system, from Leeds, Hull, 
and York in the south, to Newcastle and Carlisle in the 
north, and all the intervening districts. The movement 
may be said to bea continuation of one begun in 1883, and 
which was carried on for sume time, some concessions 
having then been granted by the railway directors, which 
have only partially, it is stated, been carried out ; and do 
not extend to men who have since come under the various 
departments of the service. The menstate that the ques- 
tion would have been taken up at an earlier period, but 
for the depression in trade, which is now, they consider, 
passing away. It is expected that the general conference 
which is to be called will meet at Newcastle-on-Tyne. 


_North-Eastern Railway Company.—On Friday the sixty- 
eighth half-yearly meeting of the shareholders of this com- 
my was held at York. The chairman of the directors, 

r. J. D. Dent, presided. The dividend resolution of 64 
per cent. per annum, payable on and after the 18th inst., 
was carried unanimously. The retiring directors were re- 
elected, namely, Sir J. W. Pease, Bart., M.P., Sir H. M. 
Thompson, Bart., Mr. Dale, Mr. H. Oxley, and Mr. A. 
Giay. Lord Derwent, who had been a member of the 
board for twenty-five years, owing to failing health, felt it 
incumbent upon him to retire, and Lord Wenlock was 
unanimously appointed to fill up the vacancy. 


The Hull and Barnsley Railway and its Opponents. — 
The Hull Chamber of Commerce and Shipping held their 
monthly meeting on Monday, when the chairman ex- 
plained that the action of the chamber with reference to 
the Hull and Barnsley Railway Bill would be in unison 
with that of the Hull Corporation. The meaning of this 
is that the proposed amalgamation of the Hull and Barns- 
ley Railway Company with the Midland will be opposed 
by the Hull Chamber of Commerce, 


The Hull and Barnisey Railway.—The report of the 
directors of the Hull and Barnsley Railway shows an 
increase of 24,340/. in gross receipts, and of 9260/. in work- 
ing expenses. Still the net receipts are but 41,560/., bein 
about 30,000/. below the burden for interest and fixe 





charges for the half-year. On the proposed agreement 
with the Midland Railway, the directors report as follows : 
‘* A Bill has been deposited in Parliament to authorise 
the company and the Midland Railway Company to enter 
into working agreements, and to empower both com- 
panies to create and issue further debenture stock and for 
other purposes. The approval of the proprietors will be 
sought at the special meeting, of which notice has been 
given. Negotiations for an agreement are proceeding, 
and the agreement, if and when it assumes a definite 
shape, will be submitted to the proprietors for their ap- 
proval at a subsequent meeting. 


MISCELLANEA. 
TH annual Show of the Bath and West of England and 
Southern Counties Society will be held at Newport (Mon. ), 
on June 6, 7, 8, 9, and 11. 


The method of treating sewage electrically invented by 
Mr. Webster is to be tested practically at Crossness, the 
experiments being made at Mr. Webster’s own expense. 





The work of constructing electric light conduits is 
rapidly proceeding in New York, and it is expected that 
but ashort time will elapse before the whole of the lines 
are placed underground. 


Messrs. Drake and Gorham are now engaged in lighting 
Baron Schroeder’s country house, near Windsor, with 
electricity. The current will be supplied by Elwell- 
Parker dynamos, driven by two Otto gas engines. 


A book giving a popular account of the South African 
goldfields will shortly be issued by Messrs. W. B. Whit- 
tingham and Co., under the title of ‘Golden South 
Africa, or the Goldfields Revisited,” by E. P. Mathers, 
F.R.G.S. The book will consist of 380 pages, with five 
maps, and will be issued at half a crown, 


The gross receipts of the 23 principal railways in the 
United Kingdom, for the week ending February 5, 
amounted, on 15,8314 miles, to 1,125,672/., and for the 
corresponding _ peri of 1887, on 15,708? miles, to 
1,112,707/., an increase of 122? miles, or 0.7 per cent., 
and an increase of 12,965/., or 1.1 per cent. 


In answer to a question from Sir Henry Tyler in the 
House of Commons last Monday, Mr. E. Stanhope stated 
that the experiments which had been carried out in 
America with the dynamite gun were under the considera- 
tion of the Ordnance Committee, and he hoped that it 
would be possible to carry out further experiments in this 
country. 


At a recent meeting of the River Tyne Commissioners 
at Newcastle it was announced that Sir W. G. Arm- 
strong, Mitchell, and Co. had abandoned the project for 
constructing an ammunition faetory on the Tyne at 
Elswick, as it was considered that the rent, equivalent to 
1000/. per annum asked by the Commissioners, was too 
high. The work will therefore be carried out elsewhere. 


The blank casting for the 10-in. gun, which the Pitts- 
burg Steel Company are attempting to make from asingle 
casting, has now been drawn from the mould, and is, as 
far as outside appearance goes, perfectly sound, but the 
gun must be subjected to the test of actual firing before 
the success or otherwise of the process can be pronounced 
upon, 

At aspecial meeting of the Cambridge Improvement 
Commissioners on Tuesday last, it was agreed that the 
system of broad irrigation should be adopted for the dis- 
posal of the town sewage, provided that a sufficient 
quantity of land could be obtained for the purpose at a 
reasonable price. It was also decided that the existing 
sewers and drains, in which deposit is at present taking 
place, should be reconstructed. 


The Minister of State for War has given his sanction to 
an arrangement whereby volunteers will be allowed to 
shoot for the capitation grant at ranges rendered safe by 
the adoption of Morris’s screens, which entirely eliminate 
the danger of accidents from wild or careless firing, as 
the bullets must with these arrangements either strike the 
target or be stopped in the safety shed shortly after 
leaving the rifle. 


The Union Steamship Company’s Royal mail steamer 
Tartar, which left Cape Town at 5 p.m. on January 25, 
and Maderia at 9 p.m. on af gag 8, arrived at Ply- 
mouth at 4.42 p.m. on Sunday last. This passage is the 
fastest yet made between Cape Town and Plymouth, the 
total time being 17 days 23 hours 37 minutes, and the net 
steaming time, after deducting stoppages, being 17 days 
17 hours and 7 minutes. 


With regard to the power tool for hand use, described 
in our last issue, we are informed that the British Letters 
Patent were partly purchased some months ago by an 
English gentlemen while in America, who, with his friends, 
have subscribed the capital required. The invention will, 
therefore, be worked by a company which has been re- 

istered under the title of the British Pneumatic Tool 
ompany, Limited, 10, Corporation-street, Manchester, 
and Mr. William Pickstone will be the managing director. 


On Tuesday, February 14, at a general meeting of the 
King’s College Engineering Society, Professor Kerr, 
F.R.1.B.A., in the chair, a paper was read ‘‘ On the Roof 
of the National Agricultural Hall, Kensington,” by Mr. 
A. T. Walmisley, M.I.C.E., an honorary member of the 
Society. In the unavoidable absence of Mr. Walmisley, 
the paper was read by Mr. Cutler. In the discussion 
after the reading of the paper, Professor Kerr said that 
to cover a very large area with a single span was a very 
difficult matter. ‘I'he difficulty in making an arch 240 ft. 
or 250 ft. in span is how to resist the thrust. In the roof 











of St. Pancras Station it is taken by the bise; in the 
roof of Olympia it is taken by abutments composing the 
gallery. The chief points to be attained are lightness 
and rigidity. 


At the distribution of prizes at the Science and Art 
School, Newport, on the 13th inst., an address was de- 
livered by, Professor Ryan, of the University College, 
Bristol. He pointed out that the conditions of the steel 
and iron trade were gradually undergoing a change. 
That science had reduced the expenditure of coal to in 
many cases less than 1 ton per ton of steel produced, and 
consequently to much less than 1 ton per ton of ore 
treated. It would, therefore, be cheaper to take the coal 
to the ore, than to carry the ore to the coal, and works 
have consequently been established at Bilbao and in 
Italy, which must sooner or later seriously effect the trade 
of South Wales. The tendency of science was, therefore, 
to minimise natural advantages, but Welshmen had 
shown that they could take advantage of it, as they did 
when they substituted Bessemer plant and steel rails for 
the old iron ones. Engineering and metallurgy had now 
reached such a pitch of perfection, that they could no 
longer be improved by chance experiment, but their 
future lay with the scientifically trained engineer and 
metallurgist. 


The electric lighting of the North Shields markets has 
now been completed by the Giilcher Electric Light and 
Power Company, Limited, of Battersea Foundry, London, 
and has been at work for overa month. The plant con- 
sists of a 20 horse-power nominal Marshall’s compound 
undertype engine, fitted with a long crankshaft extended 
on one side of the engine, and supported with a third 
bearing, with the object of providing sufficient room for 
the addition of one or two extra pulleys or flywheels, an 
extension of the installation being contemplated at a later 
date, and by this method extra dynamos may be driven 
without countershafting. The engine drives by an end- 
less band on to a 12-unit Giilcher compound-wound 
dynamo machine giving a current of 185 ampéres at an 
electromotive force of 65 volts, the speed being 1000 revo- 
lutions per minute. The current from the dynamo is 
taken to a main switch and cut-out board, consisting 
of a slate slab carrying fourteen sub-circuit switches 
with cut-out to each. Above the switchboard a rheostat 
frame is placed, carrying sixteen resistance coils with 
adjustable sliding contacts. By this arrangement all re- 
sistance coils are kept in the engine room, and under the 
eye of the driver. On leaving the switchboard the current 
passes by single circuits of 1s in. cable to the fifteen 2000 
candle- power arc lamps, arranged in two lines along the 
markets, being carried back by a single main to the 
switchboard. All the cables are run in continuous casings 
grooved out to carry the arc light circuits, and also an 
incandescent circuit for lamps on each side of the market 


On Saturday last the Commissioners of Sewers visited 
the works of the Anglo-American Brush Electric Light 
Corporation, Limited, for the purpose of inspecting the 
arrangements which it is proposed to employ in the light- 
ing of the City of London. They spent a considerable 
time in the works, and expressed themselves much gratified 
with what they saw. The Brush Company offers to 
supply the public lighting at considerably less than cost 
price, provided powers are given it to supply private 
lighting ; and this is the basis of the proposed contract, 
which practically gives the Brush Company a monopoly 
of electric lighting in the City for seven years; but, on 
the other hand, the City will be lighted at a cost of 260. 
per lamp, instead of having to pay the full cost of about 
401. The area to be lighted comprises so much of the 
City as lies between the Poultry, Cheapside, St. Paul’s 
Churchyard, Ludgate Hill, and Fleet-street on the north, 
and Queen Victoria-street and the Embankment on the 
south. The side streets as well as the main streets will 
be illuminated, and also Blackfriars Bridge. The num- 
ber of arc lamps will be 169, of 2000 candle-power nominal, 
As the public gas lamps within this area number 616, 
their proportion to the electric lights is about four to one; 
but the light to be supplied by the latter is estimated at 
thirty-two times the amount of the former. The company 
is to provide the whole of the plant, the agreed price of 
261. per lamp being inclusive. With regard to the ques- 
tion of cost, the present 616 gaslamps cost 2246/. a year; 
the charge for the 169 arc lamps would amount to 4394/., 
or nearly double the cost of gas. But the arc lamps will 
give thirty-two times as much light. 





Crewe Works.—Some five years ago it was proposed 
by a number of past pupils and apprentices of the London 
and North-Western Works at Crewe to hold an annual 
reunion of all those who were now or who had been con- 
nected with Crewe Works, and on Tuesday evening last the 
fifth annual dinner was held at the Criterion Restau- 
rant. The chair was taken by Mr. H. A. Ivatt, locomo- 
tive superintendent of the Great Southern and Western 
Railway, Ireland, and he was supported by Messrs. T. W. 
Worsdell and Aspinall, locomotive superintendents of the 
North-Eastern and Lancashire and Yorkshire Railways. 
Mr. T. W. Worsdell, the senior locomotive superin- 
tendent present, in responding to the toast of ‘‘ Our Lead- 
ing Engineers and Locomotive Superintendents,” pro- 
posed by Colonel Davis, expressed regret at the non- 
appearance of Mr. Webb and several others of the Crewe 
locomotive people. In the course of his remarks he said 
that the education at Crewe was one which should turn a 
man out a good general mechanical engineer, and it then 
rested with himself to make his mark in the world. 
Speeches were also made by Messrs. Aspinall, Ivatt, 
Laudy, Peache, Cooke, and others. The evening con- 
cluded with the usual vote of thanks to the chairman, 
Mr, Ivatt, and the hon. sec, Mr. A. H. Hernu, 
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GERMAN COMPETITION. 

THERE is no use in blinking the fact that the 
German meets us everywhere. Wherever we go in 
search of a market he goes also, and not infre- 
quently he gets there first. Not only is this true 
in Europe, but from Australia, Africa, and South 
America we are continually hearing the same tale, 
German competition serving as prologue and 
epilogue to every report on the state of trade. 














ty | Men who have resided abroad for years, and who 


represent English manufacturing firms of the 
greatest eminence, find it necessary to break 
through their former dignified and somewhat easy- 
going methods of business if they are to hold their 
own, while later comers who start with no advan- 
tage, find themselves pitted against antagonists 
better equipped for the struggle than themselves, 
and quite as ready to spend time and labour upon 
it. Under these circumstances it behoves our 
manufacturers to pay more attention than they 
have done to the method of conducting their 
foreign trade. They can no longer rely solely on 
the superiority of their goods. There was a time 
when British machines stood so far in advance 
of all others that the foreigner ordered them as 
naturally as we send to France for claret and 
to Spain for port. But this is a thing of the 
past now, and although we firmly believe that the 
engineering manufactures of the country are un- 
equalled in the world, taken as a whole, yet their 
superiority is not now so marked as to be always 
observed by the ordinary purchaser, particularly if 
his attention is drawn in another direction by the 
attraction of lower prices. The goods will no 
longer sell themselves as they once did, and the 
trade to be done depends upon the aptness of the 
salesman, and the perfection of the organisation at 
his back. When we do look round at the firms 
who do the largest business abroad, we do not 
find that a comparison of their manufactures with 
those of their less fortunate rivals, reveals the 
secret of their success. It is not the engineer who 
has built up the business so much as the commer- 
cia] man, the one who has sought out the customers 
and has inspired them, first, with the feeling that it 
would be for their good to abandon their old slow 
ways in favour of machinery, and, next, with 


o| the opinion that the machinery he offered was not 


only the best, but also the cheapest whatever its 
price might be. The former of these tasks was not 
very difficult. The awakening which has taken 
place all over the world during the last quarter of 
a century, due to increased means of communica- 
tion and to the accumulation of capital, has opened 
the way for the engineer’s commercial traveller, and 
he has often found a harvest ready for the gathering. 
The best man on the ground was naturally the most 
successful, but the struggle was not keen, for there 
was a fair amount of trade for all, and the demand 
grew nearly as fast as the means of supplying it. 
This happy state of affairs has, however, been at an 
end for some years. The influx of gold into Ger- 
many from the payment of the French indemnity 
gave rise to a large number of manufacturing 
concerns, which, having been nursed into vitality by 
protection, found they had outgrown the demands 
of their own country and must look abroad for a 


teristic thoroughness and found most favourable 
material for the enterprise at hand. Young Ger- 
many was primed with technical education, and 
fluent in foreign languages; in the Fatherland, 
with its onerous military service, he saw but a 
moderate outlet for his talents and a low scale 
of remuneration, while in a foreign land he had 
the prospect of a successful career in which he could 
turn his educational acquisitions to advantage. He 
went, and how different was his method of pro- 
cedure from that of his English competitor! When 
he landed he had a good conversational knowledge 
of the language of the country, which his natural 
incapacity for silence very rapidly improved. At 
the same time he generally managed to take up his 
quarters in the house of some foreign resident, and 
in a short period acquired another tongue, of which 
he had already studied the grammar at school. In 


-| business he was painstaking and observant, and 


soon learned how to adapt himself to the habit of 
thought of the people among whom he was placed. 
He studied their ways and their characters, and 
sent to his employers many a hint which enabled 
them to produce goods which would catch the fancy 
and conform to the prejudices of their customers. 
At the same time, this young ‘* ambassador of com- 
merce” was not fettered by too many instructions. 
He was sent to make a market, and if in addition 
he could make a profit, so much the better, but the 
attainment of a secure footing in the country was 
the first object, one for which he was free to cut 
prices below a remunerative limit, His firm looked 
to the home market, encircled by protective laws, 
for a return on their capital, while the cost of their 
foreign venture was the price they paid for the 
most valuable of all business assets, a good con- 
nection. 

What a contrast does the German agent show 
when placed side by side with his English confrére. 
The latter had probably been an apprentice in the 
works of some mechanical engineer, to whom he 
had gone on leaving a public school. He had re- 
ceived a good classical education, with a rudimentary 
knowledge of science and a smattering of French. 
To these had been added in the workshops and the 
drawing office a fair mechanical training, and when 
his employers wanted a representative to go abroad 
they sent him, partly because he was a good fellow 
who could be trusted, and partly because they had 
no particular use for him at home. There was some 
machinery to be erected which would occupy him 
for a few weeks or months after he landed at his 
destination, and it was assumed that by the time 
the job was complete he would have picked up the 
language and be a satisfactory salesman. As a 
matter of fact, this was exactly what did not oceur. 
He learned enough of the language to make himself 
understood by workmen and to supply his wants, 
but as he spent his leisure hours in the English 
colony, he never acquired fluency in the tongue of 
the country. He was not free from the Civis 
Romanus feeling which is too apt to inflate the 
British breast abroad, and he never forgot that he 
was an engineer and not a business man. The old 
contempt which he had felt for the clerical staff 
when in the works tinged his proceedings, and he 
spent hours scheming or drawing to meet the re- 

uirements of some insignificant customer, when he 
should have been opening new ground and securing 
orders. 

It is little wonder that when the German and the 
Englishman had been pitted against each other for 
some time, that the latter should find himself being 
gradually hustled out of the market. The result was 
as certain as the meeting of a team of professional 
football players with a newly-formed village club. 
The latter may have the greater strength and weight 
and the better constitutions, but theyare borne down * 
by the skill and concentration of effort which is the 
result of training. Their opponents have studied 
the game, and know exactly what tactics to adopt 
to gain a given result, and how trick and knack 
may be made more than the equivalent of strength. 
The position of many of our engineering commer- 
cial representatives abroad is like that of the rustic 
players. They are set to do work for which they 
have not been trained. They are expected to argue 
with and cajole customers without properly learning 
their language ; to throw their hearts into commer- 
cial matters when they have been taught to despise 
them ; to organise a business abroad after having 
been kept studiously ignorant of such matters at 
home ; and to meet competition without the power 
to abate prices. 








market. They went into the matter with charac- 


The remedy for this state of affairs lies in learning 
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from our opponents. We have not yet lost our 
commanding position in the manufacturing world, 
but we have imperilled it, and shall have to adopt 
a different procedure in future if we are to maintain 
our markets. We must cultivate a higher regard 
for the commercial engineer, the man who provides 
work for the technical staff, organising the business 
so that orders follow one another in due succession. 
The feeling must be disseminated in shops and 
offices that such a post is a proper object of ambi- 
tion, and one for which it is worth while to acquire 
special knowledge. Apprentices and pupils must 
be given to understand that the berth they look 
forward to—when the terms of their articles are 
expired—will depend to a great extent on their 
linguistic abilities, and that vague assurances that 
they will soon pick up the language of the place 
to which they may be sent, will not count as valid 
recommendations. Without doubt England is an 
unfavourable place for acquiring foreign tongues ; 
at ordinary schools the instruction given, even in 
French, has an air of unreality. It is generally an 
‘*extra’’—something outside the general life and 
competition of the place. The head master knows 
little or nothing of it, and holds himself aloof from 
it so as not to expose his ignorance before the boys. 
The lessons are wedged into the regular curriculum 
once or twice a week, and are generally given by an 
outsider with but scanty authority over the pupils, 
who take advantage of his isolated position to shirk 
their tasks. The idle scholar finds it easier to 
scamp his French or German exercise than any 
other, while the ambitious boy sees that the road 
to school distinction lies in classics and mathe- 
matics, and lays his plans accordingly. Thus the 
idle and the industrious alike find themselves on 
the verge of manhood unable to carry on a conver- 
sation in any language but English. 

If every young man who leans over a drawing 
board were a born engineer, probably he could not 
do better than stick to purely technical affairs. 
But, unfortunately, most of us have to select our 
callings at a time when we are very ignorant of our 
capabilities, and many a man finds his way into the 
engineering profession without any special qualifi- 
cation for it. Some drop out of it, some are thrown 
out, while a few, recognising the position, quietly 
look out for another occupation, and seize it at the 
first opportunity. In any case, however, there is a 
kind of stigma attached to the man who, having 
had an expensive training, abandons the profession 
for which he was educated. It is evident to all that 
he is a failure. But if the conception of the com- 
mercial engineer were admitted in our manufac- 
turing establishments, and were valued at its true 
importance, many of these men would find an 
appropriate outlet for their talent. When they 
discovered their inability to design and to carry out 
work, they would do that which pride now holds 
them back from—they would betake themselves to 
the commercial side of the business. They would 
study the languages of some great market, such as 
South America, would familiarise themselves with 
its currency and measures, investigate the natural 
capabilities of the country and the means for utilis- 
ing them, and, in short, would make a systematic 
inquiry into the conditions under which English 
machines could be profitably sold in that district. 
Such men would be invaluable to their employers 
and to the nation. Already they exist, but in very 
limited numbers, and entirely by reason of native 
talent. If the supply is to equal our needs it must 
be fostered by manufacturers, and by the prospect 
of adequate remuneration. The technically edu- 
cated modern pupil, who ‘‘tells the time by 
algebra,” must have the fact ground into him 
that such as he are hired by the commercial man 
like day labourers. In his case the commercial 
man may be an eminent engineer, but it is his 
knowledge of men and things, his foresight and 
business acumen, which put him into the position 
of an employer, and not his profussional skill. It 
is the man who sells successfully—he who brings to 
his work native wit and tact, qualities not to be 
found in any text-book nor to be imparted by any 
professor—that commands his own terms in the 
world. He has that most intangible and most valu- 
able of recommendations—a good connection, and 
although this is often acquired at his employer's 
expense, yet it cannot be transferred to another. 
The agent abroad may be bound by agreements and 
penalties, but if he is successful in establishing a 
trade he is practically free, for the simple reason 
that it is dangerous and expensive to supersede 
him, As compared with a head draughtsman or an 





under manager at home he is better paid, more 
appreciated, and far more essential, and if the 
latter affects to despise him as a commercial tra- 
veller, he only shows his ignorance of the world. 

No one, we suppose, would seriously argue that 
there is an inherent incapacity in the Englishman 
to hold his own against the German engineer, when 
that he meets him on neutral ground. This much 
we may say without being accused of indulging in 
sentiments of the kind which in America are called 
‘*spread eagleism.” But, in spite of the croakings 
of pessimists, we have not yet entirely lost the 
advantage which comes from having been the first 
in the field, from our immense accumulated capital 
which is always seeking an outlet, and from the 
inherited instincts of several generations of manu- 
facturers and traders. All that we lack is organisa- 
tion. Our happy-go-lucky methods have had their 
day, and are now failing us fast. It happens that 
our commercial opponents are distinguished for the 
very quality of which we are deficient, and conse- 
quently the moment we find ourselves side by side 
with them our shortcomings are made specially 
noticeable. Fortunately, there is no reason why 
we should not protit by the lesson. There is plenty 
of raw material quite capable of being moulded in 
the Teutonic style; it lies with those most interested 
to provide the moulds. 





BOGUS ADVERTISEMENTS FOR 
TENDERS. 

WE live in a truly virtuous age. If Little Ped- 
lington wants a hundred yards of paving done in 
its main street it advertises for tenders for the 
execution of the work, and the worthy citizens, 
scanning the columns of the local paper, flatter 
themselves that they will have their roadway re- 
paired in the best possible manner and at the least 
possible cost. This is precisely the opinion the 
Local Board intended to create in the public mind 
when they compiled the announcement, and very 
often this is the sole object they had in view. It 
is the equivalent of the opening speech of the con- 
jurer, who rolls up his cuffs before the audience 
and begs them to observe that there is no deception. 
After that no one can suspect him of having any- 
thing concealed in his sleeve, and similarly the 
Board is acquitted in the face of all men of having 
any interests at heart beyond those of the rate- 
payers. Yet the results are not always such as we 
should expect from such an open system of doing 
business. The contract is let in due course, but 
somehow it often falls into very second-rate hands, 
and although the price is high the style of work is 
only poor. Those who are behind the scenes know 
the cause of this ; they realise that it was practi- 
cally determined to whom the job should be given 
before the advertisement was issued, and that this 
latter was a mere blind to cover the favouritism or 
jobbery of the Board or of its surveyor. By loading 
the specification with onerous conditions, or by 
leaving the contractor in the hands of the surveyor, 
and making him sign away all right of redress at 
law, the work had been so environed with risks 
that reliable firms had either declined to consider 
it or had been compelled to add a large percen- 
tage to their price to protect themselves against 
loss. The favoured individual knew that these 
conditions would not be enforced against him ; the 
agreement he would have to sign would only be a 
matter of form, his real responsibilities being 
set forth in a quiet chat which took place after 
official hours in a cosy bar parlour. He had access 
to all the surveyor’s drawings and quantities, so 
that he had to spend but little trouble in the pre- 
paration of his tender, and altogether his way was 
made as plain and easy as possible. 

It is not precisely this type of bogus advertise- 
ment, however, that affects engineers. Munici- 
palities do not engage in important constructive 
work with sufficient frequency to enable them 
to bring the most obnoxious features of their 
system to bear upon it. When it occurs it is sufli- 
ciently important to attract the attention of the 
townspeople, and not unfrequently the members of 
the committee to whom it is intrusted, feel a 
genuine enthusiasm and pride in bringing it toa 
successfulissue. They would not knowingly abate 
one degree of its efficiency, and if they find their 
servants endeavouring to manipulate it to their own 
profit, they administer sharp reproof, and possibly 

unishment. But their very enthusiasm and desire 
or perfection leads them astray. Of course they 
know absolutely nothing of the subject, and are 





capable of understanding but little. But they 
engage an engineer, and when he comes down 
they hang on his lips and drink in the words of 
wisdom. They are determined to have the best 
of everything, and cross-examine him closely with 
the view of getting it, obliging him to have an 
opinion on every subject in order to save his 
reputation. They want to know who makes the 
best engines, whose valves are the most satisfac- 
tory, what style of meter he recommends, where 
they can procure the most efficient boilers, and so 
on thrcugh the whole catalogue. Probably the en- 
gineer has a decided preference, founded on ex- 
perience, or self-interest, certain apparatus, and 
therefore, he recommends it, and unless he is 
more than human, he also gives way to the impor- 
tunity of the committee and advises them that this, 
that, or the other machine is the best procurable. 
If he has friends or relations engaged in the manu- 
facture of these articles, and can recommend them 
with a good conscience, the arrangement becomes 
still more satisfactory. He pleases his clients, he 
gratifies his friends, and he makes for himself the 
reputation as a well-informed man, while he avoids 
the trouble of investigating the merits of all the ap- 
paratus which might otherwise be offered for his 
acceptance. 

When these preliminaries have been settled, a 
specification is drawn setting forth that certain 
machinery is required, and that one part must be 
according to A’s patent, a second must conform to 
B’s type, and a third must be manufactured by C. 
Advertisements are then inserted in suitable papers, 
specifying the general nature of the machinery and - 
work required, and adding that drawings can be 
seen and copies of the specification obtained on the 
deposit of a named sum, ‘‘to be returned on the 
receipt of a bond fide tender.” A large number of 
applications are made, and the money deposited 
amounts to a very respectable total. But 
scarcely has each applicant opened the specifica- 
tion before he regrets having parted with his 
money. It is quite evident that he has no chance 
of obtaining the order in open competition, for he 
has to buy the greater part of the goods required, 
and therefore cannot compete with the makers, 
He consequently finds himself between the horns 
of a dilemma. He must either abandon his 
money, which is an irritating thing to do, or he 
must spend more than its equivalent in trouble in 
getting outatender, which, while apparently bond 
Jide, he knows to have no chance of acceptance. 
Thus, in order that a municipality may have the 
opportunity of declaring their single-mindedness and 
purity of character in the public newspapers, a large 
number of manufacturers are fined either in cash or 
time. 

We make no complaint against engineers recom- 
mending their clients to use certain apparatus if 
they believe such to be the best for the purpose. 
Local boards and town councils are bound, from 
their fiduciary character, to take especial pains to 
obtain the best means procurable in carrying out 
schemes of public improvement, and as these are 
generally protected by patents, they must be pro- 
cured from certain sources. But there is no justi- 
fication for engineers leading their manufacturing 
brethren a wild-goose chase after contracts which 
they know they cannot obtain. If it is imperative 
that tenders should be asked, a very few words 
would suffice to show the restrictions with which they 
are hampered. For instance, if instead of merely in- 
dicating that a gas engine is required the words 
(Otto’s patent) are added, then everybody would 
know how the case stood. Of course the position 
becomes more delicate when the various articles are 
manufactured or patented by some relative of the 
engineer, or by a firm in which he is supposed to 
be interested. He may be the soul of uprightness, 
and implicitly believe that the production of his 
friends and family are superior to those of all the 
world, but the general public is lacking in the 
Christian charity which ‘‘ thinketh no evil,” and 
would not only think but speak very freely about a 
man who, in effect, while acting as a consulting en- 
gineer or architect, had also special commercial in- 
terests. It is unfortunate that an engineer should ever 
be found in such a position, but at the same time it 
appears to be unavoidable. A man, acting as a 
contractor, introduces a new system by which he 
achieves several successes. Immediately the public 
insists upon considering him a specialist in a certain 
subject, and calls him in, not as a contractor, but as 
an adviser. Under the circumstances it is impos- 
sible for him to shake off his old connection entirely, 
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as others have obtained interests in his invention 
and methods which they will not relinquish. Hence 
he finds himself in a somewhat false position, out of 
which he can scarcely escape. He has to chose be- 
tween issuing an advertisement which is misleading 
to manufacturers and one which appears to reflect 
on himself. Under such circumstances a middle 
path might be found by preparing a gratuitous syl- 
labus of the specification, which would be sufficient to 
enable applicants to judge if it were worth while to 
pay the deposit for the complete document. Still 
the proper place for such information is in the 
advertisement, and unless there is special reason 
to the contrary it isclearly the duty of consulting 
engineers and architects to see that it is inserted. 
It is a duty they owe to manufacturers, and is only a 
very slight acknowledgment of thevery large amount 
of assistance and information they derive from 
them, and for which they usually get all the credit. 
When trade is so bad as it has been of late years 
the cost of getting orders is of itself a great bur- 
den, without occasions being taken to tax manufac- 
turers without affording them any chance of return. 





SOCIETY OF TELEGRAPH ENGINEERS 
AND ELECTRICIANS. 

At the meeting of this Society held on Thursday, 
9th inst., two papers on the subject of alternate cur- 
rent transformers were read. The first, in which 
the subject was treated mainly from a theoretical 
point of view, was by Mr. Gisbert Kapp, who 
stated that the principle on which all alternating 
current transformers were based, was that of a 
magnetic current interlacing with an electric one, 
which would in its simplest form be represented by 
two links of a chain threaded through each other, 
one link being iron to represent the magnetic cir- 
cuit, and the other copper to represent the electric 
one. Setting out from this, the simplest trans- 
formers could be divided into two classes, first, 
those in which the copper coils are more or less 
completely enveloped in an iron core, as in the 
armature of an ordinary Gramme dynamo; and 
secondly, those represented by the Zipernowski 
transformer, in which the iron coils were spread 
over the surface of the copper coils forming a shell 
over the winding. The former type he would call 
** core’ transformers, and the latter ‘‘ shell’ trans- 
formers. The belief was very prevalent that 
the ‘‘ shell” transformer was a great improvement 
on the ‘‘core” type, but the author’s calculations 
showed this to be erroneous, the Gramme being 
in fact slightly superior. 

Mr. Kapp at this point entered into a theoretical 
investigation of the electrical condition of a trans- 
former when at work, which, however, we are 
unable to reproduce here, but must content our- 
selves with stating that one of the results obtained 
was that transformers, to be efficient, must be 
worked at a comparatively low magnetic induction, 
a conclusion which is fully supported by practical 
experience. 

Leaving these theoretical considerations, the 
author proceeded to describe the construction of a 
number of the modern forms of transformers, in- 
cluding of course those of Messrs. Gaulard and 
Gibbs, but as these have been previously described 
in our columns,* we will content ourselves with 
mentioning a few of the other forms only. The 
Lowrie Hall transformer contains two sets of pri- 
mary and secondary coils laid horizontally one 
above the other. The core is formed by thin broad 
sheets of soft iron insulated from each other by var- 
nished calico, and the projecting ends of these plates 
are alternately bent up and down soas to complete 
the magnetic circuit, the whole being clamped 
together in a cast-iron frame. Mr. Rankin Ken- 
nedy has devised several varieties of the shell 
type of transformer, in one of which currents of 
low tension are transformed into high-tension cur- 
rents, with the object of generating the currents 
in the first place at a low tension, thus reducing 
the cost of the dynamo, and then converting 
them into high-tension currents to be sent into the 
mains. In Mr. Mordey’s transformer the shell con- 
sists of thin rectangular iron plates with a rectan- 
gular opening, the strip cut out being laid across 
the frame to form the core of the coils. The ratio 
of the sides of the rectangle is 6 :4, and that of 
the piece cut out 2 : 4, so that a uniform section is 
maintained throughout the magnetic circuit. The 





* See ENGINEERING, vol. xxxv., page 205, and vol. 
Xxxix., page 454, 








apparatus is built up by alternately slipping a frame 
over and a strip through the coil. The core of the 
Westinghouse transformer consists of rectangular 
frames, each with a central web connected to the 
frame on one side only, so that itcan be bent back 
to slip over the coils. That brought out by Mr. 
Snell and the author consists of J stampings form- 
ing a double trough in which the coils are laid. 
The covers of these troughs are formed from the 
metal removed from the interior of the stampings, 
and the whole is held together in acast-iron frame 
arranged so as to allow air to circulate through the 
core and round the coils. 

To render transformers perfectly safe, Mr. Kent 
wraps an insulated sheet of metal, which does 
not form a closed coil, round the inner of the two 
coils, and this sheet is connected to earth, thus 
effectually preventing any leakage between the 
coils. Captain Cardew has devised another safety 
appliance, consisting of a cast-iron box on the bot- 
tom of which is laid, in a shallow recess, a strip of 
platinum foil terminating at both ends in circular 
discs. About } in. clear above one of the discs is 
set a metal disc with screwed stem at the back 
passing through the glass cover of the box and con- 
nected by a fine fuze wire with any point of the 
secondary circuit. The box itself is connected to 
earth. The fuze wire holds back a contact spring 
so arranged that on the breaking of the wire it will 
swing down to its contact and short-circuits the pri- 
mary terminals of the transformer, after which its 
main primary fuze will melt and cut off the supply 
of current. If the potential between the earth 
and the insulated disc in the box should rise 
above a certain limit, the static attraction between 
the disc and the foil lifts the latter in con- 
tact, allowing a leakage current to pass through 
the fuze wire of the contact spring, thus releasing 
the latter. 

With regard to the distribution of electricity to 
transformers, the parallel system was that most 
generally adopted, but the details varied in different 
countries. In England distribution was made by a 
high-tension network of mains, the transformer 
of each subscriber being connected directly with 
these mains. In America a double network of 
overhead mains is employed, one for high-tension 
and the other for low-tension currents. These 
mains are, in general, supported on the same poles 
to which are also fixed the transformers, and the 
subscriber’s connection is made with the low-tension 
mains whenever convenient. On the Continent, a 
network of low-tension underground mains is used 
for distribution in the same way as if the supply 
were on the direct system, and this network is fed 
by alternating currents at certain points where 
fairly large transformers are installed. Of the three 
plans the last seems the best, as high-tension mains 
strung over the streets must always be a source of 
danger. 

On the conclusion of Mr. Kapp’s paper, another 
on the same subject was read by Mr. J. Kenneth 
D. Mackenzie, who stated that the origin of the 
transformer was due to the fact that a given circuit 
supplied electricity for a variety of purposes, includ- 
ing the driving of motors and the supply of both arc 
and incandescent lamps. These different receivers, 
however, were not in general all adapted to work 
efficiently with the same current, and transformers 
consequently became a necessity. Several unsuccess- 
ful attempts to use these had been made before Messrs. 
Gaulard and Gibbs brought forward their apparatus, 
and these failures must be attributed to all these 
early transformers being based on the Rumkorff 
coil. The great improvement which Messrs. Gaulard 
and Gibbs introduced was the placing of the secon- 
dary eoil in a position identical with that of the 
primary, and this disposition was the secret of their 
success. The efficiency of the apparatus was after- 
wards increased by making it non-polar, and by 
reducing the resistance and equalising the metallic 
mass in both circuits. Messrs. Gaulard and Gibbs 
at first attempted to work their secondary genera- 
tors in series, as by adopting this plan the energy 
expended in the primary was proportional to the 
work done in the secondary circuits; but if this 
system was to work properly it was necessary that 
the resistance in the secondaries should decrease 
as more lamps were turned on. Owing, however, 
to the great difficulties encountered in carrying out 
the above method of working, it was now the uni- 
versal practice to couple transformers in parallel, 
but in doing so a new difficulty arose, as it became 
impossible to keep the potential under varying 
loads, constant throughout the line. 





Very important improvements had of late been 
made in dynamos for alternate current working, 
and some, he understood, were now in course of 
construction having armatures 42 ft. in diameter. 
He was, however, of the opinion that a larger 
number of less powerful dynamos would be found 
more satisfactory for working an installation than a 
smaller number of such large machines, as though 
the prime cost might be increased, the risk of a 
breakdown was greatly diminished. In certain 
cases it would be found advantageous to generate 
the current at a comparatively low potential, and 
then transform it to a higher tension before letting 
it into the mains. 

The insulation of supply mains should be as good 
as possible, and he therefore favoured air lines. 
To prevent injury from induction in the bearers, 
these should form a closed circuit. The outgoing 
and return mains should be carried on the same 
posts, and placed about 12 in. apart ; they would 
then neutralise each other, so far as their inductive 
action on neighbouring lines was concerned. Lead 
covered cables should not be used for alternating 
currents. With respect to the best situation for 
the transformers, in the case of small installations, 
these were best placed in the houses of the different 
subscribers, but in other cases it was better to keep 
them outside and in positions accessible only to 
the companies’ servants. All transformers should 
be protected by fuzes at least 6 in. long, and well 
weighted. 

At the conclusion of this paper the chairman 
announced that an extraordinary meeting would be 
held on Thursday, the 16th inst., for the purpose 
of discussing the papers just read. 





THE GREENWICH FERRY. 

More than two hundred and sixty years have 
passed since a ferry was instituted at Greenwich, for 
the conveyance of horse and vehicular traffic across 
the Thames, but this aged respectability has not u 
to the present day developed anything from which 
a lesson of advancement or high development could 
be learned. Some few years ago, when steam 
navigation increased greatly, this old time institu- 
tion quietly passed out of existence, and since then 
vehicles have been diverted to London Bridge, 
or higher up stream, while foot passengers, and 
such light luggage as could be carried on board have 
been conveyed from side to side by the steamboats 
of the Great Eastern Railway Company. 

On Monday last, from Britannia Yard, the works 
of Messrs. Steward and Latham, at Millwall, a com- 
modious steam ferry boat was launched, which is 
destined to mark a new departure in the con- 
veyance of all classes of road and rail traffic across 
the Thames. As full descriptions of this boat, with 
illustrations, will appear in a later issue, it is chiefly 
with the design for regulating the approaches to the 
boat we shall now deal. 

The working plant at this ferry will consist of 
two steamboats 120 ft. long, 40 ft. beam, and 6 ft. 
draught ; two landing stages 70 ft. long and 60 ft. 
wide, and four travelling platforms 60 ft. long and 
23 ft. wide, together with the necessary engines, 
winding gear, &c. The steamboats are shaped like 
a spoon at each end, and are to be worked to and 
fro without turning ; the landing stages are rectan- 
gular, as also are the travelling platforms. The 
diagram on the following page will clearly indicate 
the difficulties which have to be overcome in gaining 
access from the ferry boat to the roadway, and vice 
versa, at all times, where, as in this case, the river 
bottom slopes gradually, and the tide rises and falls 
20 ft. The principle for making the connection is 
as follows: With the rise and fall of the tide the 
distance which the ferry boats can approach the 
bank varies to such an extent that a movable land- 
ing stage has been designed to always remain with 
the same deck level above watér. This stage, to- 
gether with two travelling platforms, are moved up 
and down an inclined way, 348 ft. long, slopin 
riverwards at a gradient of lin 10. The incline 
way is made of a bed of concrete 50 ft. wide and 
a minimum of 3 ft. deep with footings on each 
side sloping 1 tol to a depth of 5 ft. below the 
river bed. Four lines of rails run longitudinally 
down the way, with a gauge of 4 ft. 84 in. and 
11 ft. 3 in. centres ; the rails are of bridge section 
72 lb. to the yard, bolted to 6 in. by 6 in. wrought- 
iron transverse sleepers, 30 lb. to the foot, which 
are in turn bolted to wrought-iron longitudinals 
8 in. by 6 in., weighing 33 1b. to the foot. Both 
transverse and longitudinal sleepers are bedded in 
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the concrete, the rails alone es ae above its | girders form water tight bulkheads, making a total 


surface. The work of laying t 
rails was done at low water, the under water work 
being put in with skips from barges moored in the 
river. As the tide falls, the landing stage will be 
lowered down the incline, and the travelling plat- 
forms will work up and down to convey traffic from 
the banks. The road approaches on each side are 
53 ft. wide, ending in an abutment wall, varying 
in thickness from 3 ft. at the top to 6ft. on the 
footings ; the road approaches are 5 ft. 6 in. above 
Trinity high-water mark. On each side of the 
river, just behind the abutment walls, two cast-iron 
cylinders are sunk close to each other to a depth 
of 145 ft. below the level of the roadway. The 
cylinders are 10 ft. in diameter on top, in- 
creasing in size by varying cones to Ijl ft. 6 in. 
in diameter at the bottom; the metal varies in thick- 
ness from {in. tolgin. The contractor for this 
work, with fine old English srusted conservatism, 
is doing the sinking of thefcylinders with divers, 
so that it is at once evident that speed of sinking and 
cost are matters of comparatively small importance. 

The cylinders are for the purpose of wells, in 
which weights will be worked toact as counterpoises to 
the travelling carriages and landing stage ; suflicient 
engine power has been provided to overcome the 
inertia in moving these platforms, and also any 
additional weight of traffic which they may carry. 
As the slope on which they travel! is 1 in 10, one- 
tenth of the weight in the wells -vill balance that 
of the platforms and landing stage. 

The travelling platforms are four in number, two 
on each side of the river, rectangular in shape ; 
length, 60 ft. ; breadth, 23 ft. 2in. over all; 21 ft. 
clear width of roadway between kerbs ; depth of 
steel body, 2 ft. 7 in. ; depth over all to top of 
wood paving, 3 ft. 9 in. ; total weight unloaded 
(each), 125 tons. They are built of mild steel 
throughout, all vertical plating being @ in. in thick- 
ness ; top and bottom skin, f in.; there are four 
internal longitudinal girders and eleven transverse. 

Two of the longitudinal and four of the transverse 





is road-bed and | of fifteen separate water-tight compartments in each. 


The longitudinal girders are of a 2 in. web, flanges 
composed of two angles, 4 in. by 4 in. by #in., and 
a plate of 8in. by4 in. Transverse girders % in. 
web ; flange, one angle, 4 in. by 4 in. by #in., and 
a plate of lin. by 4 in. ; this latter forms the butt 
covers for skin plating. The rivets throughout are 
? in. in diameter, and 24 in. pitch. The decks are 
of 12 in. by 8 in. creosoted Memel timbers, laid on 
the flat, running transversely, and covered with 
6 in. creosoted Memel block paving. Four lines of 
tram rails, 72 Ib. to the yard, are laid the whole 
length of the carriage, flush with the top of the 
wood paving. Longitudinal guard timbers or kerbs 
14 in. by 8 in. are provided on each side, and pro- 
tected with steel angles 4 in. by 4in. byf#in. Gal- 
vanised handrails 1} in. in diameter run on each 
side the whole length, supported by stanchions 
5 ft. apart. Each travelling carriage is carried on 
twenty-four steel wheels 18 in. in diameter fixed 
under bogies, and so arranged on pivots that the 
weight is evenly distributed on each. In case of a 
carriage getting off the rails, it would float itself, 
together with an additional weight of 50 tons of 
traflic. 

The landing stages are two in number, one on each 
side of the river. They are rectangular in shape, 
70 ft. 2 in. long, 50 ft. wide; depth of steel body, 
6 ft. 6 in. ; depth over all from surface of roadway, 
7 ft. 8 in. ; total weight (each) unloaded, 270 tons. 
The details of construction are similar to that of the 
travelling platforms, saving that they are con- 
structed in two distinct parts, and subsequently 
bolted together, also that the tram rails run trans- 
versely instead of longitudinally, while on the decks 
at either end are shelters and the usual offices ; 
bollards are also fixed on the river side of the stage 
for the secure mooring of the ferry-boats. The 
stages are carried onthirty-two steel wheels similarly 
pivotted to those of the travelling platforms. It is 


| proposed to light the road approaches, platforms, 
| stages, and ferry-boats with electric light. 

















The hauling power provided at each side of the 
river, to work the platforms and stages, consists of 
two treble-geared, double-cylinder, high-pressure 
winding engines, with cylinders 14in. in diameter and 
18 in. stroke, the winding drums are 5 ft. in dia- 
meter ; all winding ropes are of steel wire 14 in. in 
diameter. 

The ferry has been so designed that should the 
necessity at any time arise to transport railway 
traffic and rolling stock from the Great Eastern 
Railway on the one side, to the South-Eastern on 
the other, it can be done by the present plant, and 
with this object in view, the approaches, platforms, 
stages, and boats have been constructed. 

The designs for the plant and arrangement of ap- 
proaches have been made by Messrs. Standfield and 
Clark, of 6, Westminster Chambers, who are engi- 
neers tothe company. The contractors are Messrs. 
Appleby Brothers, Limited, of East Greenwich. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
ELectricity aS APPLIED TO ENGINEERING. 

In our last issue (see page 145 ante) we dealt with 
the early part of the meeting of this Institution held 
on the 2nd and 3rd inst., and we now conclude our 
report. At the meeting on the 2nd inst. the dis- 
cussion on Mr. Richards’ paper being concluded, 
the secretary next read a paper contributed by Mr. 
William Geipel, of Edinburgh, entitled ‘‘On the 
Position and Prospects of Ploctricity as Applied 
to Engineering.” This we shall print in full, 
and we may at once, therefore, proceed to the 
discussion. 

Mr. Fairfield, of Nottingham, was the first 
speaker. He said that the author had covered a 
great deal of ground, but there was one most im- 
portant point he had carefully left out, and that 
was the question of repairs. The speaker had seen 
a good deal of the trouble caused by dynamo 
machines getting out of order, and the trouble and 
expense entailed through this cause. He did not 
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think that ordinary engine attendants were capable 
of looking after dynamo machines. He estimated 
from what he had seen that with small installations 
the cost of electric lighting cannot be brought down 
to equal that of gas when the price of the latter was 
below 7s. perthousand. He was of opinion that the 
use of a higher tension should be aimed at. The 
prejudice that existed in the public mind on the score 
of want of safety must be overcome, just as in the case 
of steam boilers, pressures had risen from 30 lb. or 
60 Ib. to 160 lb. per square inch, without any in- 
crease in the percentage of fatal accidents, The 
cost of gas in districts within eight miles of 
Nottingham was 2s. 4d. per thousand, but he found 
that installations of thirty to forty lights cost an 
equivalent of gas at 7s. per thousand; but in a 
large electric light installation of 500 lights, the 
price had been reduced to an equivalent of gas at 
2s. 1d. per thousand cubic feet. This was in a lace 
factory. He looked forward to the time when 
600 volts would be looked on as low tension, just as 
60 lb, was looked on as low pressure in a marine 
boiler. 

At this point the meeting was adjourned until 
the next evening (Friday the 3rd inst.), when the 
discussion was renewed by the secretary reading a 
number of letters from various members who were 
unable to be present. 

The first of these was from Mr. H. Barcroft, of 
the Bessbrook Spinning Company, Ireland. He 
referred to a statement made by the author, who 
had stated in an early part of the paper that the 
Victoria motor possesses a practically perfect power 
of self-control, not only over its rate of speed with 
varying load, but over the energy absorbed by it, 
for it helps itself, as it were, to only such an amount 
of energy as will enable it to deal with the work 
imposed on it. Mr. Barcroft wished to ask the 
author whether the arrangement would prevent the 
motor running away in case of short-circuiting. He 
would also be glad if any one could give him in- 
formation on the plan adopted in America for the 
electrical connection of tramway rails. 

Mr. A. F. Snell, of the Moritz Immisch Electrical 
Works, wrote in reference to that part of the 
author’s paper which referred to the plant of Mr. 
C. E. H. Brown, of Oerlikon. This gentleman had, 
according to the author, succeeded in transmitting 
by electricity 50 horse-power from water power 
over a distance of five miles witha commercial return 
of over 70 per cent. Mr. Snell stated that the total 
horse-power in the water was only 40, and that 
transmitted about 20. The true commercial 
efficiency, i.e., ratio of useful work, therefore 
equalled 50 per cent. of the total power used, and 
not 70 per cent. as stated. 

Mr. A. S. Bolton, the chairman of the Cowles 
Syndicate Company, wrote, saying that the works 
for carrying out the Cowles process of electric 
smelting at Milton, were about completed. The 
leads were being attached to the furnaces, so that 
in about ten days, it was hoped, a start would be 
made. 

Mr. Sydney F. Walker, of Cardiff, had also 
written. He agreed with the author that electric 
transmission will eventually take the place of shaft- 
ing and belts. He saw no reason why 10 per cent., 
or even 5 per cent. loss, should be allowed in con- 
ductors. He thought that in time 1 per cent. 
would be found to be an ample allowance under 
this head. With regard to a self-regulating motor 
run ata constant speed, the writer was of opinion 
that a shunt-wound motor can only be practically 
self-regulating at constant speed, just as a shunt- 
wound dynamo can only be practically self-regu- 
lating at constant electromotive force on condition 
that its armature resistance is very smallin propor- 
tion to the largest current passing through it. This 
means that the machine must be constructed very 
much larger and heavier than otherwise necessary. 
Mr. Walker is of opinion that undoubtedly the self- 
regulating motor at constant speed will be a com- 
pound wound motor. The work a given motor will 
do depends upon its speed, and the current passing 
through it. With the speed constant the current is 
the only possible variable, and it can only be 
varied by altering the number of lines of force 
asp into the armature ; and this again can only 

e accomplished, so far as our present knowledge 
extends, by causing the working current to effect 
that alteration, that is by compound winding. 
Speaking of the illumination of mines Mr. Walker 
considered that the insulation of dynamo and 
motor, and the loss evolved in reducing speed, was 
the difficulty. In conclusion, he stated that elec- 








tricity was now firmly established as the method for 
surface and pit bottom illumination, and will soon 
be taken to the face of the coal. His experience 
of the cost of electric lighting of a colliery was that 
it was one-fourth to one-twelfth that of gas. 

The last letter read was from Mr. T. Urquhart, 
of Borisoglebsk, South Russia, who described an 
electric welding system he saw at the works of 
Dr. Bernados, at St. Petersburg.* The operator 
looks through a stained glass to protect his eyes. 
The carbon pencil is traversed along the seam or 
joint to be welded. The carbon pencil is } in. 
in diameter and such as used in electric lamps. 
A welding, such as shown in a drawing shown 
on the wall, consists of uniting two small pieces of 
bar iron, 3 in. long, welded longitudinally. They 
were laid side by side on an anvil and the carbon 
traversed along the joint. The surface metal of 
both was immediately fused together. The pieces 
were then turned over and the operation repeated 
on the other side. The weld, however, was but skin 
deep, and daylight could be seen through the parts 
in the centre. So that there was not really a weld 
throughout the thickness of iron, but the edges were 
fused together. (See Figs. 1 and 2.) It was also 
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noticed, by using a magnifying glass, that the fused 
part seemed burnt, and this, the writer thinks, 
from his own observations, is general. At present 
the system is best for sheet welding. A drawing 
was shown of a piece of sheet ;4 in. which had 
been submerged in water and pierced, the carbon 
being also submerged. As soon as contact is 
made between the pencil and iron a hole is melted 
through. By moving the carbon across the sheet 
a piece is cut off altogether. Energetic ebullition 
is set up during the operation, and no eye pro- 
tectors are necessary when fusing or welding under 
water. It is proposed to cut up under water an iron 
bridge in Poland. The abutments were washed out 
last spring, and had fallen into the navigable 
channel, so that no means had yet been devised of 
clearing the channel. It was, therefore, intended to 
try the method above described. In the works in 
question the electric current is generated by a 
Siemens dynamo. The whole current of 120 am- 
peres at 175 volts is taken from the dynamo to accu- 
mulators, as of itself it has not ampéres enough, 
while at the same time it is of too high a potential. 
The total number of accumulators at present in Dr. 
Bernados’ works is 490. They are arranged in seven 
parallel rows, or groups, having seventy elements in 
each group; and each group of seventy elements is 
further subdivided into fourteen sets, each contain- 
ing five elements, and each of these sets is con- 
nected with the general distributing board. The 
number of elements to be used can be regulated 
according to the size of work. The same power is 
used for lighting the works, and the writer noticed 
a lathe also worked by this power. The tempera- 
ture of the voltaic circuit is said to be as high as 
4850 deg. Cent., or 8760 deg. Fahr. Pieces welded by 
this process and subjected to torsion showed deterio- 
ration. The tensile strength was reported to be 
equal or even greater. Analysis shows considerable 
changes in structure and chemical composition. 

On the conclusion of the reading of these letters, 
Mr. Shoolbred was the first speaker. He remarked 
on the particulars contained in the tables, and said he 
would be glad to know where the author drew his 
experience as to lamps of 200 volts. They were not 
common, and so far as the speaker knew not in the 
market. As to motive power, he agreed with the 
author that although lighting had occupied more 
attention in times past, that the distribution of 
motive power would take a larger share of the total 
current generated in the future. One reason for 
this would be that there were numberless small 
industries that would be using power all day, whilst 
the demand for lighting was limited to the hours of 
darkness, and in the summer these were not long. 
Electric lighting, he conceived, had received an ex- 
aggerated amount of attention. The speaker of the 
previous evening (Mr. Fairfield) had appeared to be 
under some misapprehension as to the subject of cost, 
In considering this question it must be remembered 
that installations of electric lighting were generally 









* A complete account of Dr. Bernados’ system of elec- 
tric welding appeared in our issue of January 27 last (see 
page 85 ante). 


——_ 


on a small scale; he might say always on a small 
scale as compared with gas. The latter was made 
and supplied by large public companies, generally 
hundreds or thousands of times the magnitude of 
the electric lighting plants. Gas engineers have 
admitted that size for size of installation electricity 
would cost less than gas. In both cases coal was 
the first source of light, and the speaker contended 
it could be more economically used when burnt in 
a boiler furnace for generating steam to drive an 
electric lighting plant than when treated in a retort 
to generate gas. As to the question of the future 
of electric lighting, Mr. Shoolbred was of opinion 
that the progress would be more and more towards 
central station lighting. The cost has already been 
immensely reduced, and the development of central 
stations would carry it further and further; the 
larger the stations the less the cost. He wished to 
point out, in reference to the question of trans- 
formers, that the use of alternate currents limits 
the use of electricity to lighting, but in many cases 
this would be a great disadvantage, and public bodies 
ought to see that so great a check was not put on 
the usefulness of electricity by narrowing the field 
of its application. There was now no need for this, 
Years ago it was thought that a number of arc lights 
could only be maintained by alternating current 
machines. No one thought that now, although 
difficulties arose through the use of transformers, 
but these could be got over. The speaker made 
reference to instances of electric lighting that had 
been installed in sugar works at the EKast-end of 
London. In one case all gas had been extinguished, 
although the Beckton Works were close alongside. 
This was a factory of some magnitude, over a thou- 
sand hands being employed. The success had been 
such that the firm had followed a similar course at 
their equally large factory in Liverpool, where the 
gas was 2s. 10d. per thousand. He mentioned 
these cases, as they were evidences of the view 
business men took of the question when they had 
to consider it from a purely commercial standpoint. 
The profits on sugar making were not so great as to 
allow those engaged in it to indulge in the luxury 
of making doubtful scientific experiments in their 
business, and it might be taken for granted that 
the firm in question saw a substantial money gain 
in adopting electricity in place of gas as a means of 
illumination. In reply to some questions from the 
President, Mr. Shoolbred said he would get details 
of cost of the installations referred to, with a view 
to incorporating them in the Transactions. He 
was in favour of direct driving up to 200 horse- 


power. 

Mr. Volk, of Brighton, spoke next. He said that 
often he was sure mechanical engineers looked on 
electricity with disfavour as a formidable rival. 
This was entirely wrong, as it was a most desirable 
means of transmitting power. With regard to 
passenger conveyance, motors of one horse-power 
would take ten or twelve persons. All the cars 
would not take a grade at once, and the electrical 
balance would be maintained by the cars on a track 
in the same manner as beads on a string. With 
electrical traction, amongst other things, cheapness 
at first cost was secured by the lightness of the per- 
manent way. He did not wish it to be understood 
he advocated excessive lightness in rails, as there 
should be, by all means, a good road; but bridges, 
culverts, and cuttings could be made less expen- 
sively, the latter because grades can be used that 
no locomotive would face. The question of dura- 
bility of electrical motors had been referred to. 
On his cars running at Brighton the motors were 
held in place under the cars by light stirrup irons, 
and no protection was given to them, so that they 
were open to the salt air from the sea. They had 
been running for three years now without new 
brushes. When inclosed in a shop they could 
certainly do better, and wear and tear could be 
covered by a 10 per cent. allowance. The figures 
given by the author in the paper with regard to the 
working of Mr. Volk’s railway were the result of 
two years’ working. He had, however, gone through 
his books since, and the result which had been 
reached, after everything had been allowed for, was 
that he was able to put 10 per cent. to the reserve 
fund, and pay interest at the rate of 13$ per cent. 
The debit items included 5091. for damage done by 
the sea. He had run 94,000 car-miles in the four 
years, and the greatest number of cars running at 
a time was three. Two cars are run in the summer, 
but no account is taken of the extra mileage. The 
following are the figures upon which Mr. Volk based 
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Repairstoengine .. 
Repairs to 2 dynamos 


1.20 
04 


and 2 motors 
Commutators 
Rep. armatures 
New brushes 

» _ bushes 
Engineer’s wages 


16 
-70 


2.10 


64 6 6 


Number of passengers per mile run, 8.51. 

Proportion of gross expenses to receipts (all expenses being paid 
out of reserve), 55 per cent. 

He would be glad for some one now to make an 
experiment with working by accumulators. The 
length of his line was under one mile. The cars 
climb a gradient of 1 in 25. For conveying the 
wer to the axles he had started with 4-in. leather 
elting, but this gave out. He then tried double 
leather belting, but that only lasted two days. He 
had at first a prejudice against linked belting, but 
at the end of 1884 he had adopted this description, 
and he thought the belt then fitted would just carry 
him through next summer. With regard to joining 
the rails, about which a question had been asked, he 
drilled the ends and the fish-plates with twist drills. 
The rivets in the rail and in each fish-plate are all 
distinct, and were put in from each side, and just 
allowed to butt, being merely pressed together (see 
Fig. 3). The friction caused by the movement from 
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the passing load kept the ends where they butted 
quite bright, in spite of the saltness of the atmo- 
sphere. The points were uncovered once in twelve 
months for examination and cleaning of the faces. 
Except for temporary lines, Mr. Volk would advise 
strap connections rivetted and electrically welded, 
as in the railway on Ryde Pier. He had run three 
cars in parallel. There was no difficulty, as each 
takes its own share of current quite naturally. 

Mr. Holroyd Smith wished to bear testimony to 
the great excellence of the author’s paper, and the 
very sound conclusions he had arrived at ; in proof 
of which he might mention that there were only 
two points of which he did not quite approve. 
The first of these was the statement that in 
electrical science America was much behind this 
country. The speaker agreed, however, that we, 
in England, are behind in practice ; and this was 
not on account of restrictive legislation, which so 
many people thought, but because of the naturally 
conservative disposition of English people. He 
thought the high science of England was against 
practical development ; but another point was that 
the American public is easily satisfied, but the 
English people have insular prejudices. As an 
example of this he would mention the New York 
Broadway Tramway. As to transformers he had 
been shown in an office in New York an instru- 
ment capable of transforming electric currents from 
high to low potential. He did not know how the 
operation was effected, as the instrument was in a 
box, and he did not see the inside. In the matter of 
electric welding he thought Dr. Bernados’ system 
was open to serious objections, in fact, owing to the 
intense heat produced, it was not welding at all, 
but a fusing together of the parts. He preferred 
Mr. Elihu Thomson’s system. In that a large 
quantity of current was used, the parts being 
pressed together as they got hotter. A good deal 
of confusion was caused through, the want of a 
standard interpretation to the term car-mile. Mr. 
Holroyd Smith himself had experienced a good 
deal of inconvenience inthis respect. He thought, 
therefore, that some definite conclusion should be 
arrived at, so that he might know what fare to 
charge. Dr. Hopkinson did not include many 
items which he, Mr. Holroyd Smith, included, and 
hence there was a good deal of confusion. As for 
dynamos used as motors at constant speed under 
varying load, the one driving cars at Bessbrook he 
thought was the best. The fluctuations in hauling 
were great, and credit was due to Dr. Hopkinson, 
who had designed the machine. But in hauling 
there was not only varying load but varying speed ; 
for whereas 20 lb, to the ton might be sufticient for 





hauling at speed, 60 lb. to 701b. would be required 
at starting. However, for this there were various 
formule extant. Mr. Holroyd Smith had accom- 
plished a gradient of 1 in 16 successfully. The 
author had made an error in stating that the cars 
at Blackpool were run by worm gearing. This was 
notso, chain gearing being used. This he illus- 
trated on the blackboard, together with a spring 
attachment by which he lessened the jerk on the 
chain in starting. In this the arms of the driven 
wheel were keyed on to the axle, their attachment 
to the rim being made through the medium of 
spiral springs. By this device the life of the chain 
was greatly prolonged. Referring to the electrical 
furnace for the production of aluminium he thought 
its value was very much discounted by the process 
forthe cheaper production of sodium, which was 
now being worked out. Turning to secondary 
batteries, Mr. Preece had stated that before long he 
expected to see secondary batteries used for tram- 
cars. Mr. Holroyd Smith considered that this 
would lead to doubling the weight to be carried, 
and, therefore, an increase in cost. Secondary 
batteries might be advisable for one car, but for 
running alarge number overalong distance—he in- 
stanced 200 cars over twenty miles—the speaker 
thought that the system would not be advisable, for 
it would double the cost. Another objection was the 
jolting of the batteries. If, however, the British 
public will not have a third rail or an overhead con- 
ductor, then perhaps secondary batteries must be 
used. Referring to Mr. Volk’s remarks, the speaker 
said he could run ten cars in parallel, and with 
regard to a point raised by the President, as to 
danger of cars running into each other from behind, 
motors could be wound in such a way as not to 
exceed a certain speed. 

Dr. Hopkinson was the next speaker. In re- 
ference to overhead conductors, he said that at first 
the flexible connection had a little motor on the 
conductor, and there was a device for causing it to 
run at the same speed as the car. The wire was like 
an ordinary telegraph wire. With the arrangement 
he had introduced it was possible to make the place 
of contact at any point laterally on the car, an 
arrangement which facilitated the use of crossings 
and points. This was not perfected in time to use 
at Bessbrook, otherwise it would have been intro- 
duced there. They had, however, fitted it to a 
short distance of about 40 to 60 yards, and it had 
been running for two years without wear and tear. 
The speaker pointed out that other dynamo ma- 
chines had the power of self-regulation besides the 
shunt-wound Victoria dynamo ; and in fact it was 
possible to obtain perfect self-regulation without 
any compound winding at all. 

Sir James Douglass, who rose in answer to an 
invitation from the President, said that he would 
confine the few remarks he should make to the sub- 
ject of which he had most practical experience, 
viz., lighthouse illumination. We had not, perhaps, 
gone on’so fast in this country as the most sanguine 
advocates of electric lighting had hoped and ex- 
pected, but still he thought we had made fair pro- 
gress. He remembered hearing Faraday say, in 
1856, when he first saw the dynamo of Holmes, at 
the Trinity Wharf at Blackwall, ‘‘ Yes, this is my 
child ; but you have made a man of it.” Sir James 
thought that could Faraday come back again now 
and see machinery of the size of the ‘‘ Colossus” 
dynamo represented by the drawing on the wall, 
he would say that the child had developed from a 
man toa giant. The speaker then referred to the 
great advantage that electricity had been in afford- 
ing a guide to the mariner, but it was required only 
for important landfalls where oil or gas did not go 
far enough; and, indeed, sometimes sailors say 
that they had too much light given them. 

Mr. Crompton, of Chelmsford, contested the ac- 
curacy of the author’s statement that in electrical 
practice we on this side of the Atlantic were behind 
Americans, It seemed to him that the improve- 
ments in practice emanated from England, and even 
the machines made by Siemens in England were 
ahead of those made by the same firm in Germany. 
Certainly the English machines were ahead of those 
produced in the United States. The Brush 
** Colossus,” machine illustrated by the drawing on 
the wall, was said to be the largest in the world. 
This was not so, neither was it a fact that it was 
a 500 horse-power machine. It was designed to 
be 400 horse-power, but as a matter of fact when 
tried it was found to be 200 horse-power. Any 
mechanical engineer looking at the drawing would 
see where the faultlay. The size of the spindle was 





quite inadequate to the work and the bearings were 
too short. He had made the largest dynamo in the 
world. It was designed for 500 horse-power and 
did it. He had put bearings 2 ft. 6in. long, whilst 
the Brush machine only had 12 in. bearings. Mr. 
Crompton added that he did not understand 
chemistry, but he would venture to say that the 
sodium process would not be the one by which alu- 
minium would be produced. It took too much fuel, 
and the electric process would be the successful one. 

Mr. Cochrane referred to the Parsons steam tur- 
bine, an example of which had been erected at his 
works. The steam went in at one end at 50]b. 
pressure and came out, he was told, at the other 
end at 2 lb. or 3 1b. pressure, and the machine ran 
at 10,000 revolutions a minute. 

The engineer of the North Metropolitan Tram- 
ways was the next speaker. He had had con- 
siderable experience in working cars by means 
of electrical accumulators at Stratford, where 
30,000 car-miles had been run. He could not 
say anything about the cost. One advantage 
in using accumulators was very apparent; viz., 
that they could run on any existing lines. With 
regard to management of the accumulators that 
was simply a mechanical question, and the ex- 
perience gained in the course of six months’ 
working had enabled them to make several im- 
provements, although they did not claim any special 
electrical knowledge. One point they speedily 
saw a chance of altering to advantage was the 
method of packing. Originally the surfaces were 
screwed together, touching at certain points. The 
consequence was that they buckled, and he 
therefore left them free where the swelling did 
comparatively little harm. Accumulators should 
always be easily accessible, a simple matter but one 
often lost sight of, and they should be frequently 
examined. 

Mr. Kapp wished to defend the author from the 
attack made against him by Mr. Snell in his letter 
as to the question of transmission of power. He 
thought the latter was labouring under a miscon- 
ception of the facts. The speaker agreed with Mr. 
Crompton that England was ahead of other nations 
in electrical practice. He wished to say a word or 
two on the mysterious apparatus Mr. Holroyd 
Smith had seen in a box. He had seen the same 
thing, the only difference being that it was not in a 
box. In fact, he had tested it at the Newcastle 
Exhibition, and found a loss of about 90 per cent. 
Much the same thing had been done years ago by 
Gramme in Paris. 

Mr. Holroyd Smith afterwards rose to explain 
that he did not think the apparatus he had seen 
was the same as the apparatus Mr. Kapp referred to. 

Mr. Kapp (continuing) said that Dr. Hopkinson 
had referred to an ingenious method which he had 
introduced of avoiding the trouble of switches with 
overhead wires. The difficulty was to make the 
little traveller follow the car, and this was what Dr. 
Hopkinson had overcome by his ingenious device. 
The speaker, however, had seen within a few days 
previously an arrangement by which the same end 
was reached when an underground conductor was 
used ; in fact, it might be described as a combina- 
tion of Dr. Hopkinson and Mr. Holroyd Smith’s 
systems, possessing many of the advantages of both. 
It was the invention of Mr. Linneth, and was to be 
applied to the West Metropolitan Tramway’s lines 
at Chiswick. Mr. Kapp then proceeded to explain 
the arrangement by means of sketches on the black- 
board. ‘These we have endeavoured to reproduce 
approximately for the benefit of our readers. Fig. 4 
shows the ordinary arrangement used by Mr. Hol- 


royd Smith. A bare conductor runs in an under- 
ground trench having a narrow opening at the top, 
through which the attachment from the car descends 
to make contact. Fig. 5 shows Mr. Linneth’s im- 
provement. There is, in place of the bare con- 
ductor, an insulated gas-pipe of #in. in diameter. 
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Inside this the conductor runs. At every three 
yards there is a T piece, into which is screwed a 
saddle, which is not insulated, the stem of the 
saddle being in contact with the conductor in the 
pipe (Figs. 6 and 7). Depending from the bottom 
of the car by its two ends is a wire, the bight of 
which hangs in the slot of the trench. The wire is 
of such a length that it always rests on two of the 
saddles at once. At acrossing or switch, the car 
would pass from one line of underground conductor 
to another without trouble, there being no contact 
between the two lines of conductor where they 
cross. 

Mr. Henry Davey did not think that electricity 
would come into extended use for working pumps 
in mines. Even for small motors for dip pumps he 
thought it would not be well. The usual way of 
working these small pumps for freeing dips, or 
depressions in the mine, of water, was by small 
hydraulic motors. Frequently the pumps got 
drowned and thence would arise the difficulty. 
Again, there was the trouble of the different speeds 
required for an electric motor and a pump; and 
gearing down would lead to complication. He was 
of opinion, however, that electricity was well suited 
for conveying power to a distance. 

Mr. Mordey said that a previous speaker had 
referred to leakage through wires at the Colonial 
Exhibition, but the speaker was of opinion that the 
loss was not to be accounted for in that way. 
The Brush Corporation, which he represented, 
had had a large number of lamps running at 
the Exhibition, and they were under a consider- 
able penalty for every minute that any one of 
these lamps failed altogether or ran badly. The 
record showed that out of 6,840,000 lamp-minutes 
they were only fined for 428 minutes’ failure or 
partial failure. Their record at Manchester was 
also very good. He mentioned these facts as they 
showed that there was not so great difficulty in 
successfully running an electric light installation 
as the first speaker in the discussion seemed to 
imagine. Dr. Hopkinson had referred to the curve 
given oa one of the author’s diagrams which showed 
the regulating of shunt-wound motors. The speaker 
had originally contributed that diagram to the 
Philosophical Transactions to illustrate what had 
not been previously shown in some communications 
on the subject. He thought both Mr. Crompton 
and Mr. Holroyd Smith were both right in what 
they said about English and American practice, 
although they appeared to differ in their conclu- 
sions. All chief improvements in the dynamo were 
made here, and they were at once taken up by the 
Americans. The division of labour appeared to be 
that we made the improvements and the Americans 
made the money. Mechanical engineers were 
greatly to blame for this, as they did not seem to 
appreciate what a valuable tool electricity might be 
to them. As to what Mr. Crompton said about the 
Brush Colossus machine, the speaker was not aware 
that it only did half the work expected from it. 
He was under the impression that it was up to 
rather more than the contract efficiency. However 
this might be, the Cowles people were sufficiently 
satisfied to give an order for a duplicate machine. 
In conclusion he wished to point out that electricity 
was now well beyond the experimental stage; a 
fact to which the diagrams on the wall would bear 
witness ; but there was the practical testimony of 
machines that had been running day and night for 
two years. 

Mr. Carbutt, in summing up the discussion, said 
that it would be desirable for closer and more positive 
data to be given as to the cost of electric light. 
Were the figures quoted by the author the result of 
actual experience, or were they founded on con- 
jectural or estimated data? For instance, were the 
items of repairs and depreciation of the plant 
throughout the installation, including engines and 
boilers, fully allowed for? In fact, what was 
wanted to be known, was at what price a company 
could supply the light so as to make their venture 
financially successful. 

Mr. Giepel then replied to the discussion. Taking 
the remarks of Mr. Fairfield, of Nottingham, first, 
he said that gentleman must have had a singularly 
unfortunate experience. He had stated that he 
could not get good engine attendants who could 
keep the dynamos in order. For his own part he 
was seldom so fortunate as to get practised engine 
attendants to look after the machines that he had 
had to do with, but only oilers and sugar boilers. 
Yet at the sugar factories in question they had had 
no trouble. It was true, if anything serious were to 





go wrong they would have to call in an expert ; 
but as a matter of fact nothing serious had gone 
wrong. The same speaker had drawn a comparison 
between steam at high tension and current of high 
potential, but between the two there was this 
serious difficulty. Steam in pipes at the lower 
pressure named would burn, and at the higher 
pressure it would not do much more, whilst the 
lower tension current was practically safe, whilst at 
the higher tension referred to by Mr. Fairfield it 
was capable of inflicting fatal injury. At the same 
time, if they were to work with a current at 2000 
volts, that would be bad enough for the human 
frame to stand, so why not increase it to 10,000 
volts, as in case of mishap it could do no more than 
killa man? The effect of increasing the magnitude 
of an installation in lowering the cost had been 
referred to, but the author thought it was less a 
case of size, within reason, than of constant duration 
of running. Mr. Walker thought that 10 or even 
5 per cent. was too much to allow for loss in trans- 
mission of power, but that depends on the cost of 
details. In one part of the paper he had shown 
how much potential it would be well to use under 
different circumstances, such as varying price of 
coal, &c. Mr. Shoolbred had asked if 200 volt 
lamps were to be obtained. He had not come 
across them, but Mr. Swann had said they were to 
be made. A good many speakers had referred to 
what he had advanced respecting the state of the 
scientific and practical aspects of electricity in this 
country and America. What he intended to convey 
was that the Americans were quick to take ad- 
vantage of and practically apply the discoveries 
made by men of science over here. The American 
workers in this field were not so much scientists as 
practical men who put the results of scientific re- 
search to a practical application. He noted what 
the President said as to working expenses, and the 
commercial aspect of electric lighting. He would 
endeavour to follow out the suggestions made, and 
hoped to give closer details later on in order that 
they might be incorporated in the Transactions of 
the Institution. 

This terminated the business of the meeting, and 
the members separated after passing a vote of 
thanks to the Council of the Institution of Civil 
Engineers for the use of their theatre. 





NOTES. 
A Dracram For Exxctric WIRING. 

Mr. E. B. E. Starx, B.S., of Cleveland, Ohio, 
has published an ingenious diagram for wiring 
electric light installations, together with an explana- 
tory pamphlet showing how it is to be used. The 
diagram gives a scale showing the sizes of wires, 
English and American, to be used for a specified 
number of lamps; also the length of circuit and 
the volts lost in the wire. The use of the diagram 
isas follows: Suppose we have a draft of a system 
of connections to a scale of distances and the cur- 
rent or number of ampéres indicated, the loss of 
potential in each main and branch is first deter- 
mined so that the total loss will be equal for each 
lamp in the circuit. From the length of main from 
dynamo to branches, of branches to lamps, and the 
number of lamps or equivalent in ampéres, the 
total volts lost, and their proper distribution in 
the mains and branches, the diameter of the wire 
required in miles is formed by the curves. Other 
particulars are also given by the diagram which is 
folded so as to go easily into the pocket. 


Sours Arrican Dramonps. 

The production of diamonds in British South 
Africa was very large last year, amounting to 
3,646,8992 carats. The average value of the dia- 
monds raised last year having been 22s. 1}d. per 
carat, the gross value of the production of 1887 was 
4,033,5831. The production of 1887 was made up 
as follows: Kimberley mine, 1,333,8324 carats, 
valued at 1,410,208/.; De Beer’s mine, 1,014,048 
carats, valued at 1,022,878/.; Dutoitspan mine, 
696,576} carats, valued at 987,284/.; Bultfontein 
mine, 602,246 carats, valued at 612,963/. ; and St. 
Augustine mine, 197 carats, valued at 2501. It 
will be seen that the average value of the diamonds 
raised in each of the mines varied considerably, 
having been 21s. 1d. per carat in the case of 
Kimberley ; 203. 2d. per carat in the case of De 
Beer’s; 28s. 4d. per carat in the case of Dutoitspan ; 
20s. 44d. per carat in the case of Bultfontein, and 
28s. 44d. per carat in the case of St. Augustine. 
It may be interesting to add that the production of 





the South African diamond fields in December was 


unusually large, having been 406,742? carats, 
valued at 453,501/., or 22s. 34d. per carat. 


Tae Maenetic Propertigs or Iron. 

A series of experiments, with a view to deter- 
mine the temperature at which soft iron becomes 
non-magnetic, have recently been carried out in 
the laboratory of the Sorbonne, by M. Ledeboer. 
The bar of iron experimented on was first insu- 
lated by being completely covered with mica, over 
which was wrapped a helix of platinum wire, and 
the whole was then placed inside one of two 
exactly similar induction coils, which were con- 
nected with a Wheatstone bridge, so that their re- 
lative self-inductions could be compared, and would, 
of course, be equal when the iron lost its magnetic 
properties. The bar was heated by passing a cur- 
rent through the platinum helix mentioned above, 
and the rise of temperature was measured by means 
of a thermopile. The results obtained were that 
up to a temperature of 680 deg. Cent. the iron pre- 
served sensibly the same magnetic properties as 
when cold, hut beyond this temperature the decrease 
of permeability was very rapid, and the bar became 
completely non-magnetic at 770 deg. Cent. 


ConpiTion or AMERICAN Rattway Brings. 

In accordance with a State law the railway com- 
panies, having lines in Massachusetts, are required 
to submit to a Board appointed for the purpose, 
detailed information of the condition of their 
bridges. Though all the lines concerned have not 
as yet complied with the statute, it is stated that a 
sufficient number have been reported on to show 
the action of the Legislature was perfectly justified. 
The companies themselves were in many cases but 
inaccurately acquainted with the state of their 
bridges, and the present examination has shown 
that many required strengthening, whilst some will 
have to be entirely rebuilt. The strain sheets for 
the bridges were examined by Professor Swain, the 
expert appointed by the Board, who reports that 
defects previously unsuspected have been found in 
bridges belonging to some of the best managed com- 
panies in the State. In general these defects were 
confined to details, the principal members being, 
in the case of bridges constructed within the last 
ten or fifteen years, sufficiently strong. 


THE Rattway To TEHERAN. 

Private accounts received from the Caspian de- 
scribe the railway from Resht to Teheran as being 
already in hand, the. engineers being on the spot 
and material commencing to arrive from Europe 
vid Batoum and the Transcaucasian Railway. The 
line is being constructed by a Belgian syndicate, 
enjoying the warm support of the Russian Govern 
ment. It is expected that the undertaking will be 
rapidly completed, the Shah as well as the Russian 
authorities being impatient in this respect. Labour 
for the line is being secured in South Russia, the 
contracts mostly specifying that the men shall pro- 
ceed to Persia as soon as the River Volga opens in 
the spring. Many Asiatics employed in the con- 
struction of the Russian line to Merv, and after- 
wards discharged, have already arrived on the spot, 
and are being utilised in the preliminary works. 
At present it is not contemplated to push the line 
any further ahead ; but plans exist for extending it 
eastward to Meshed and south to the Persian Gulf. 
As regards the former, it is proposed afterwards to 
carry iton to Herat and India. This, when the 
section from Baku to Resht is also finished, will 
open a new route to India from the Black Sea, and 
give Batoum immense commercial importance. 
Although to a certain extent these schemes are 
still in the air, they are favoured by the Russian 
Government, and may be confidently expected to 
be realised by degrees. 


A New Execrric Furnace. 
In order to conduct experiments on different 
materials at high temperatures, whilst at the same 
time subjecting them to great gaseous pressures, 
M. L. Cailletet makes use of a hollow cylinder of 
steel, having a capacity of about 15 cubic inches. 
This cylinder is hermetically closed at both ends, 
but in one case the obturator is a screwed plug 
removable at will, through which pass two copper 
wires, one of which makes metallic contact with 
the plug whilst the other is insulated from it. In- 
side the cylinder the ends of these wires are con- 
nected by either a piece of platinum foil, shaped 
like a crucible, or else a helix of platinum wire, 
forming a sort of muffle, inside of which the articles 





to be experimented on are placed. By passing the 
current from a set of accumulators through the 
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platinum, it can be raised to a white heat, which is 
quickly communicated to the material resting on it, 
so that, for example, a fragment of gold can be 
melted in a few seconds. In order to introduce the 
compressed air or other gases the wall of the cylinder 
is pierced with a capillary hole, which is connected 
by a copper pipe with a reservoir containing the 
compressed gases. Another orifice closed with thick 
glass is also pierced, to permit the interior to be 
inspected during the progress of the experiment. 
If a higher temperature is required than can be ob- 
tained by the above plan, M. Cailletet replaces the 
platinum foil or spiral by two carbon rods, one of 
which is hollowed out, forming a kind of crucible, 
and an arc is then established between them in the 
ordinary way. 


Destructive Borer Expiosion at GRAYS. 

On Monday, the 30th ult., a destructive boiler 
explosion occurred at Messrs. Brooks, Shoobridge, 
and Co.’s Cement Works, Grays, Essex. The 
boiler, which was of the ordinary Lancashire type 
with two internal furnace tubes, measured about 
26 ft. in length by 7 ft. in diameter, and was worked 
at a pressure of 80 1b. on the inch. It appears to 
have been fairly well constructed, the shell, which 
. was of iron, being composed of }-in. plates, while 
the furnaces tubes were strengthened with flanged 
seams and Bowling hoops. The equipment of 
fittings was of the usual type and comprised two 
open lever safety valves 4 in. in diameter. The 
boiler in question was the left-hand one in a group 
of three, all of which were laid down new about 
eight months ago. At the time of the explosion 
the two left-hand boilers were at work and coupled 
together, while the third was at rest, and the 
pressure of steam was stated to have been about 
78lb. The exploded boiler appears to have failed 
in the first instance at a longitudinal seam of rivets 
at the bottom of the first belt of plating in the 
shell, the rent running through a line of rivet holes 
and then branching off in a circumferential direction 
at each end, completely separating the first belt and 
plating from the remainder of the shell. The front 
end along with the internal flue tubes were blown 
to a distance of about 45 yards, while the adjoining 
boilers were dislodged from their seats, and the 
boiler-house along with an adjoining building were 
reduced toa heap of ruins, As the explosion occurred 
late in the evening there was no one near but the 
fireman, and he escaped with a severe scalding. The 
explosion appears to have been due to a flaw in 
the longitudinal seam of rivets, which was so 
situated that it could not be seen by ordinary in- 
spection. The boiler, we believe, was insured with 
the Engine, Boiler, and Employers’ Liability In- 
surance Company for 2901. 


THE PetroteumM Exursition at St. PETERSBURG. 

The Petroleum , Exhibition at St. Petersburg, 
which did not open in a very organised condition, 
is now (we are informed by a St. Petersburg corre- 
spondent) settling down to business, and gives 
fresh proofs of its utility and influence every day. 
Very wisely, in some respects, the committee de- 
cided upon relaxing the rule prohibiting the receipt 
of exhibits after the opening of the Exhibition, and 
as a result some departments, previously ill-repre- 
sented, have been rendered complete. Although 
generally described as an exhibition of petroleum 
exhibits, it is really an exhibition of light, since the 
display includes methods of lighting by electricity 
aot coal gas as well as oil. Itisa question, indeed, 
whether the former two are not better represented 
than the latter. Atany rate, foreign firms have been 
more energetic in those two departments, there being 
for instance quite as manyEnglish gas exhibits shown 
as oil lamps from Birmingham. The Wenham and 
other systems of gas lighting are shown side by side 
with the kerosine lamps, a bad arrangement, so far 
as temperature is concerned—the gas and the lamps 
together creating a heat quite equatorial—but of 
interest as allowing a comparison between the two; 
in which gas by no means comes off triumphant, 
the 62 and 100 candle-power mineral oil lamps 
displayed by the Defries firm, burning with an 
intense white light the heavy Russian mineral oil 
of .858 and .870 specific gravity, and causing a feel- 
ing of exultation among Russians as to the future 
awaiting their petroleum industry. The Exhibition 
certainly demonstrates that lamps giving a power- 
ful light and burning a small amount of oil will run 
gas hard during the next few years, particularly as 
the Defries and Kumberg lamps readily burn oil of 
a specific gravity unknown in England, and which, 
because too heavy to be burnt in ordinary lamps 





(which have been designed mainly for the American 
and Scotch oil), has been barbarously used as fuel 
at Baku. Owing to misconceptions and the short- 
ness of time allowed, many Baku firms have sent 
in no exhibits, among them being the Shibaeff firm, 
which manufactures 6,000,000 gallons of oil a year, 
and in regard to lubricating oil not only turns out 
the largest quantity but the best exported to 
Europe, its brand beginning to beat the American 
in almost every market. On the other hand, the 
Nobel firm has made a fine display, and Victor 
Ragozine—who, by the way, is no longer connected 


with the Ragozine firm, but with Shibaeff’s—has | read. 


made a historical display of Russian oils which is 
a centre of attraction for foreign visitors. In 
general, English firms are badly represented, and 
few English visitors have arrived as yet; but on 
the Continent the interest in the Exhibition is 
keen, and is leading to a deal of business. 


Tue NAVIGATION OF THE UPPER WATERS OF THE 
InpnaAwappy River. 


Captain Rimmer, who is commanding the expe- 
dition sent up the hitherto unexplored portions of 
the upper waters of the®Irrawaddy River, has sent 
to the Irrawaddy Flotilla Company reports as to 
the progress of the exploration, and these contain 
some very interesting facts both as regards the 
prospects of trade and the habits of the people who 
inhabit the country north of Bhamo. At present 
that town is the furthest point to which the com- 
pany’s steamers trade. A considerable distance 
above it are defiles ; but Captain Rimmer says there 
is nothing to prevent vessels of a certain build from 
running regularly through the defiles, at least during 
the low season. According to native report, the 
water is very strong and turbulent in the high 
season, and he cannot give an opinion as to the 
continuance of navigation throughout the year. 
Although there are many villages, there is hardly 
one which would ever become a regular stopping 
place, as the largest has only about thirty houses. 
Passing on to Hokat he found the river navigable to 
that point. After a visit to Mogoung, on the River 
Mogoung, he reports favourably as to trade pro- 
spects. At every place they passed they found the 
inhabitants well pleased with the idea of having 
steamers run, and from the fertility of the country he 
is sure that within a year a fair trade would be 
established. The present traffic to Mogoung, as 
carried on by boats, is very considérable, and though 
steamers might not be able to reach Mogoung itself, 
they could get to the mouth of the creek at least, 
and thus bring Mogoung practically six days nearer 
to Bhamo. Yet from information received, he has 
hopes of being able to navigate the creek by 
steam, light draught being the only necessity. 
Returning to the Irrawaddy, he investigated 
the conditions of the river from Hokat to the 
junction of the Myingai River, and reports 
that the river is navigable for a distance of 
140 miles, or to within 10 miles of the junction, 
when a cataract intervenes, over which steamers 
could not pass. But should trade ever open up 
beyond this point, it would, he thinks, be possible 
to get steamers over this rapid to ply in the waters 
beyond. Beyond Mineah the country is entirely 
inhabited by wild Kacheyns and border Chinese, 
a very crafty people, who will benefit trade con- 
siderably should steamers run. The country above 
Hokat is much better populated than below, and 
apparently more fertile, though the inhabitants are 
necessarily more primitive in their wants owing to 
the difficulties of communication. Above Hokat the 
people were seen on several of the sand and gravel 
banks washing for gold. The Kacheyns cultivate 
teelseed, cotton, and poppies, the latter largely, 
from which they extract opium. They also bring 
honey, beeswax, and caoutchouc into the Shan 
villages for barter. Talaw, a large village ten miles 
above Hokat, is the terminus of one of the roads into 
China ; but since the annexation all trade has been 
stopped owing to the lawlessness of the hill tribes. 
The river at the Mogoung Creek is more than 750 
yards broad, and the channel well defined. The 
expedition is now going to navigate the Mogoung 
Creek. The prospects of extending the trade in 
Burmah are therefore very good, because should he 
Irrawaddy Flotilla Company be able to ply regularly 
100 miles further up the Irrawaddy, as the reports 
would lead us to believe is possible, a large field 
would be opened up for British commerce. The 
company, which belongs to Scotland, are determined 
to leave no stone unturned to further the end they 
have in view. 





THE PHYSICAL SOCIETY. 

Tuer Physical Society, on February 11, 1888, held its 
annual general meeting. Dr. J. H. Gladstone, F.R.S., 
vice-president, was in the chair. 

The chairman read the report of the Council for the 
cer year, and expressed regret at the losses the Society 

ad sustained by the deaths of Dr. Stewart (their late 
President), Professor Kirchoff, Mr. Coutts Trotter, and 
Professor Humpidge. 

The Council regretted that no increase of members has 
taken place during the pent year, and hoped that the ad- 
vani offered by the Society may be more fully appre- 
ciated in future. Obituary notices of Dr. B. Stewart, 
Mr. Coutts Trotter, and Professor Humpidge, were then 


The treasurer's report shows that the financial condition 
of the Society is very satisfactory. On the motion of Mr, 
Lant Carpenter, seconded by . Inwards, the reports 
were adopted. The following gentlemen were elected 
members of Council for the present year: President, Pro- 
fessor A. W. Reinold, F.R.S.; vice-presidents, Dr. E. Atkin- 
son, Professor W. E. a F.R.S., Shelford Bidwell, 
F.R.S., and Professor H. McLeod, F.R.S. ; secretaries, 
Mr. Walter Bailey, M.A., and Professor J. Perry, F.R.S. ; 
treasurer, Professor A. W. Riicker, F.R.S. ; demonstrator 
and librarian, Mr, C. V. Boys. Other members of Council : 
Hon. R. Abercromby, R. H. M. ree a M.A. ; W. 
H. Coffin, Conrad W. Cooke, Professor F’, Fuller, M.A. ; 
W. N. Shaw, M.A.; A. Stroh, Professor 8. P. Thomp- 
sun, D.Sc. ; H. Tomlinson, B.A. ; G. M. Whipple, B.Sc. 
On taking the chair the new President expressed his 
sincere thanks for the great honour the Society had con- 
ferred upon him. Professor Fuller proposed a vote of 
thanks to the Lords of Committee of Council on Educa- 
tion for the use of the rooms and apparatus of the Normal 
School of Science, which was seconded by Mr. Shaw, and 
mew unanimously. A cordial vote of thanks to the 
ouncil and officers of the past year, moved by Dr. 
poe 1 and seconded by Professor say, was duly 
acknowledged by the President. A similar vote pro- 
posed by Mr. Bosanquet and seconded by Mr. Haddan, 
to the auditors for the past year was passed unanimously. 
The meeting was then resolved into an ordinary science 
meeting at which the following papers were read : 
*© On the Limit of Refraction in relation to Temperature 
and Chemical Composition,” by Mr. T. Pelham Dale. At 
e 93 of Airy’s ‘‘ Undulating Theory of Optics,” the 
ollowing formula is given as expressing the velocity of 
light in an isotropic medium : 
sin 7h 


v=/ (1-5) 
r 


where m=absolute force of attraction, h=distance between 
the undulating particles, and \=wave length. Reserving 
\ for wave lengths in free ether, and 7 for wave lengths 


in the medium, the equation is putin the form v=k sin 8 


th 


where 6 = ——. If J increases 0 diminishes and the 


value of v approaches to k as a limit, hence a limit of re- 
fraction results. It is shown that the limiting value v 


of the index is given by v=" me, where » is the index 


corresponding with a value of @ taken as adatum. A 
method of determining @ is illustrated, and it is shown 
that, given the indexes corresponding to two wave lengths 
in a given medium, the indexes for other wave lengths can 
be calculated very approximately. 

It is also shown that, for a given medium at different 


temperatures, “~! = constant, where d= density of . 


d 
medium and 7 its limiting index at the same temperature. 
Inisomeric bodies the same relation obtains closely ina large 
number of the bodies examined. In all cases examined 
v is a quantity not very far below “,. 

‘* Note on the Use of the Term ‘ Resistance’ in the Descrip- 
tion of Physical Phenomena,” by Mr. R. Bosan- 
quet, The author considers that the term “ resistance” 
may be conceived of quite generally as the ratio of cause 
to effect, and that the fact of this ratio not being constant 
for magnetic circuits is no reason why the term ‘‘mag- 
netic resistance” should be discarded. He maintains 
that the objections to the employment of the term have 
been founded on the assumed requirements of identity 
instead of analogy between the affections of different 
subjects, and cannot be sustained ; and that the employ- 
ment of the term “‘ resistance” in the above manner leads 
to some remarkable analogies which go far to justify inde- 
pendently the use of “ magnetic resistance.” 





QUEENSLAND TELEGRAPHY.—Plans are me | prepared 


for the completion of a new post and telegraph office at 
Townsville, which will cost from 80001. to 9000/. Six 
telegraph stations between Cooktown and Cape York, in 
connection with the Thursday Island cable, are nearly 
completed. Their cost will amount to nearly 20,000/, 


Coat Minne In InpIANA.—Mr. McQuade, State in- 
spector of mines, in his annual report to the Governor of 
Indiana, estimates the coal output of that State last year 
at 3,217,711 tons, an increase of 217,711 tons over 1886. 
But for a stubborn strike in Davis and Vanderburg 
counties, through which 1000 miners were idle durin 
October and November, the output would have reach 
4,000,000 tons, thus advancing Indiana in rank from sixth 
to fifth as a coal-producing State. The capital invested in 
coal mining in Indiana last year was 2,192,000 dols., all of 
which was actively employed in mining, and not simply 
in coal lands, This was a large increase over 1886. 
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A SHORT description of the bridge now called the 

‘* Dufferin Bridge,” which was recently opened by Lord 
Dufferin, will be of interest. 
* The engineers who designed the bridge, and also the 
plant for its construction, were the late Mr. W. F. Batho, 
and his partner, Mr. J. W. H. James, of 9, West- 
minster Chambers, now consulting engineer for the 
company, and not Mr. Barlow and Sir Bradford Leslie, 
as stated by the Times correspondent. 

The Dufferin Bridge over the Ganges at Benares, 
constructed by the Oude and Rohilkund Railway Com- 
pany, forms a most important link between the rail- 
ways in the North-Western Provinces and the East 
India Railway, and gives to Lucknow a direct com- 
munication fifty-two miles shorter than vid Cawnpore. 
The channel of the Ganges at Benares is nearly con- 
stant at low-water level, with a maximum depth of 
30 ft., and a width of 1600 ft., lasting generally from 
January to the end of May, and like most Indian 
rivers is subjected to very heavy and sudden floods 
during the monsoons. The lowest water level recorded 
is 192.24 ft. above datum, and the highest 246.50 ft., 

iving a maximum rise of 54.26 ft. ; the ordinary 

ood levels are 235.00 ft., or 42.76 ft. ; this added to 
the maximum depth at low water gives an average of 
72.76 ft. at ordinary flood, the waterway being about 
2300 ft. The bed of the river on the left bank is 
of clay and kunker, and has for years maintained its 
present position. On the right bank, which is sand, 
and covered in flood, considerable change has been 
going onduring the last six years, and the bank has been 
raised some 15 ft, near the bridge site, and conse- 
quently the channel deepened and narrowed. The 
velocity of the current is about one mile per hour at 
low water, increasing rapidly with the rise of the 
river, and a surface velocity of 14 miles per hour has 
been registered ; the average flood velocity during the 
monsoons may be taken at about eight miles per hour. 

The bridge consists of seven spans of 356 ft. between 
centres of piers, and nine spans of 114 ft. each, between 
centres of piers, making in all 3518 ft. The piers of 
the main bridge are elliptical in shape, of brick- 
work and concrete, sunk to depths varying from 
50 ft. to 140 ft. below low water, and are 65 ft. 
long by 28 ft. wide above 200.00 R.L.; these di- 
mensions are reduced to 60 ft. by 25 ft. with a batter 
from that level of 1 in 50 for 50 ft. in height, and 
then 3 ft. plumb, The cap is of stone, being 8 ft. 6 in, 








_ 25782 Fig.6. ' Pier NTS... 




















37 \ 4! 
i 
Ground \ Levtl 
‘ 

. 

_200.00_ 2 bs 
‘Q! 

200 00 bill 
di | ' 
| she 

EN | is 

he ‘ ts 

A F ee 

ARE 12|3.. 72.4. it 

y Si i 

Fe sf 

tt 

it 

ty 

te 

i 

iy 

4 

it 

Hf 

ak 

6608-E. 





deep with a projection of 4 ft. 6in., the height of the 
piers above low water being 72 ft. 7 in. The piers for 
the small spans are each formed on two circular wells 
each 12 ft. 6in. in diameter, and varying in depth from 
25 ft. to 114 ft. below low water. The two wells are 
connected beneath, and the piers are rectangular with 
circular ends 35 ft. long by 10.6 ft. wide, surmounted 
by a stone cap, 

It was originally designed to sink the whole of the 
wells for the main spans to a depth of 140 ft. below 
low water, but a bed of stiff clay being found under 
piers No. 1, 2, and 3 they were only sunk to a safe 
depth into the clay. As the wells forming the main 
piers had to be startedin water varying in depth from 
10 ft. to 30 ft., it necessitated the use of hollow 
wrought-iron caissons of 3 in. plate connected and 
braced together, and divided by two cross walls 5 ft. 
wide, dividing the caisson into three compartments ; 
the whole being connected to the upper brickwork by 
a crating of twenty-four vertical angle-irons 3 in. by 
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3in. by g in. with horizontal binding rings of the 
same section every 8 ft. in height and tied by cross 
bracing across the partition walls, and strengthened b 
gusset plates. The total weight of the caisson (whic 
varied in height from 10 ft. to 50 ft.), including the 
cast-steel shoe or cutting edge, was 910 tons. The 
contractors for the caissons and crating were Messrs. 
P. and W. M‘Lellan, of Glasgow. 

The sinking of these wells was done, with the ex- 
ception of Nos. 1, 6, and 7, by Bruce and Batho’s 
diggers, worked by cranes on a timber staging erected 
on two pontoons 200 ft. long, 25 ft. broad, and 10 ft. 
deep, fitted with lowering and guide winches for lower- 
ing and fixing the caissons into position. The staging 
was 58 ft. above the deck. Three cranes and diggers 
were used in sinking, one over each compartment. The 
cranes were capable of lifting 20 tons and weighed 
about 40 tons each, The diggers were 8 ft. in dia- 
meter and weighing 3} tons when empty, and had a 
capacity of 110 ft.; ordinarily the diggers were worked 
at night, the average depth sunk being about 2 ft; the 
epi depth sunk in twelve hours was 6 ft. 9 in, 

e contractors for the cranes and diggers were Messrs. 
Hawks and Crawshay, of ata te and for the pon- 
toons and staging Messrs. D. and J. Dunlop, of Port- 
Glasgow. 

The sinking of pier No. 1 was done by hand, and 
Nos. 6 and 7 by Bull’s diggers, the wells under the small 
piers being sunk by the same means, The sinking 
of the wells was commenced in January, 1882, and the 
whole completed on January 22, 1885. The average 
cost per foot sunk in the wells for the small piers was 
Rs.15 5 9, and for the large piers Rs.131 59 per foot 
sunk, As this includes piers Nos. 1, 2, and 3, which 
were sunk by hand and partly by divers, and also 
Nos, 6 and 7, which were sunk by Bull’s diggers and 
cost Rs.201 and Rs.277 per foot respectively, it does 
not show fairly the cost of the two systems used. As 
the +“: cost per foot run in piers. Nos. 4and 5 
sunk by Bruce and Batho’s diggers was Rs.95 9 3, 
whilst in Nos. 6 and 7, where Bull’s diggers were used, 
the cost was Rs.239 per foot sunk. 

As before stated, No. 1 pier was founded on a bed 
of clay, and was sunk by hand to a depth of 50.56 ft. ; 
a small pulsometer was found sufficient to keep the 
water down. At this depth the caisson showed signs 
of weakness, the rivet heads in the cross walls 
flying off and the plates commencing to buckle ; 
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this was owing to the pressureon the outside, and which 
was not taken into consideration when designing it. 
The water was allowed to rise to equalise the pressure, 
and as borings showed 15 ft. of clay below the curb it 
was resolved not to sink lower. During the sinking a 
practical test of the friction of the clay on the pier was 
obtained ; when built upto a height of 41 ft. 9 in. the 
sinking stopped, and although the clay was cut away 
from below the curb for a depth of 4 ft. no signs of 
sinking was observed. The well was then loaded, and 
499 tons 14 ewt. of rails and bricks were placed on the 
top before it commenced to move. The total weight 
of pier and added weight was 2378 tons 9 cwt., and 
the area of the pier in the ground 154 ft. x 34 ft.= 
5236 ft. .*. 2378.9+5236 gave over 9 cwt., the weight 
required to overcome the friction on each super foot of 
the well. 

Nos. 2 and 3 piers were sunk with Bruce and Batho’s 
diggers until the clay was reached, when divers were 
put in and the wells sunk 15 ft. into the clay, the 
bottom of the caissons being deep enough to provide 
against the effects of any possible scour. Block kunker 
was thrown around the piers and brought up to low 
water level 20 ft. wide at the top with slopes of ] to 1. 

No. 4 pier was sunk to 140.56 ft. below low water, 
and 120.56 ft. below the bed of the river through 
varying strata, as indicated in the views on page 168. 
Daring the sinking an extraordinary accident occurred 
on April 17, 1883. The we'l had been built up toa 
total height of 91 ft., of which 70 ft. 6 in. was below 
water, leaving 20 ft. 6in. above, the bottom of the 
caisson being 50 ft. below the bed of the river. Sink- 
ing had been stopped on the 10th inst., as eee to 
the curb being on a bed of clay and kunker boulders, 
and the diggers having excavated 9 ft. below the curb, 
it was deemed advisable to increase the height of 
brickwork above water by 16 ft., to add weight to 
crush through the clay and also to avoid losing the 
weil should the clay give way and the well suddenly 
sink several feet, as is often the case under similar cir- 
cumstances, Sinking recommenced on the morning 
of the 17th, and cavities of 12ft. to 15 ft. below the 
curb were made by the diggers; at about 2 p.m. the 
water in the well suddenly rose above the top of the 
brickwork, a loud report immediately followed, and 
the brickwork of the steining burst open at the up- 
stream end, leaving a gap 4 ft. wide at water level ; 
the position of the steining thrust outwards by the 
column of water was about one-third of the circum- 
ference, and it stood at a slope of 1 in 15}. 

There is no dcubt that the primary cause of the 
accident was due to a sudden inrush of sand under the 
curb from above the clay on which it was resting. The 
sand displaced the water, forcing it upwards, and 
bringing an enormous pressure to bear on the steining. 
The sand not only filled the cavities made by the 
diggers below the curb, but also filled in the up-stream 
compartment 29 ft. 6in., the middle 17 ft. 6in., and 
the down-stream 13 ft. 6in. above the curb, The 
sketch, Fig. 7, shows how matters were. 

A number of plans were suggested by Government 
and other engineers to repair the damage : 

1. The total abandonment of the pier and the com- 
mencement of another similar pier alongside, with its 
centre at a distance of 35 ft. from the broken one. 

2. The sinking of eight 10-ft. iron cylinders to 140 ft. 
in depth round the ya ore pier and connecting them 
with it by a system of girders. 

Both of these would have caused an alteration in the 
length of the girders. 

3. The recovery of the existing pier by pneumatic 
appliances, and the repair of the well. 

4. Lhe substitution of three spans of 237 ft. 4in. in 
place of two of 356ft. This meant the sinking of two 
other piers at the cost of 112,000/. In fact, the whole 
of the above expedients were very expensive. 

5. Mr. F. T. G. Walton, the resident engineer in 
charge of the bridge, eed filling in the cracks 
with cement concrete, and to continue the sinking of 
the well, trusting to the friction and pressure whilst 
passing through the strata of clay to force the broken 

rt into its original position. ‘This plan was accepted 
by the Government, but after the floods it was found 
that the fractured part had broken clean away, and 
no trace of it could be found near the pier. Divers on 
examination found that the horizontal bonding rings 
had broken clean off, and that there was no obstruc- 
tion outside the well. Mr. Waltoa then proposed the 
following plan, which was adopted, viz., to fit on the 
pier an iron envelope, inside and out, of in. plate 
connected together and stiffened by bracing, and 
lapping over the sound brickwork wherever it joined 
in with it. This was carried out successfully at a cost 
of Rs. 13,000. After the envelope was lowered into 
position the — was filled in with cement concrete, 
and the patch being well-bonded on to the sound 
portion with rails, the steining was then rebuilt and 
the well sunk to its full depth without any further 
trouble. 

Nos. 5, 6, and 7 piers passed through a similar 
strata to No. 4, and were sunk to the depths shown on 
the drawings. The wells for the small piers gave ve 
little trouble. After the wells were down to their full 





depth, they were hearted with lime, concrete, and 
brickwork built in lime mortar, and a stone string 
18in. deep was built in ; above this the pier proper was 
built. 

The superstructure is made entirely of steel with a 
strength of from 28 to 30 tons per square inch with an 
elongation of not less than 15 per cent. The girders 
of the main spans are of the treble lattice type 
35 ft. deep with parallel horizontal booms, vertical 
struts and dia, alnal Gas, and are placed 25 ft. centres 
apart, footpaths of 5 ft. wide are carried on cantilevers 
outside each main girder. The girders are braced 
together transversely at every alternate upright, 
by means of a complete system of horizontal wind 
bracing on top, the buckle plates of the platform 
acting in the same ee agen. 4 at the bottom. The girders 
are supported at each end on bedplates with a steel 
pin 12in. in diameter between them to allow free 
motion in deflection, a roller bearing being provided 
on every alternate pier for each end of the girders rest- 
ing thereon to allow for expansion and contraction by 
variation of temperature. 

The clear width of roadway between the girders is 
22 ft., and a headway of 25 ft. above highest water 
level.* The girders of the small or extension spans 
are of og lattice type 11 ft. 2 in. deep with parallel 
horizontal booms, vertical struts, and diagonal ties, 
and 25 ft. centres apart. The roadway, rails, and foot- 
ways, which are a continuation of the platform of the 
main spans, are carried on the top booms; the girders 
being braced together transversely at every alternate 
vertical and by means of a complete system of wind 
bracing at the bottom, the buckle plates of the road- 
way acting in the same capacity on the top; the ends 
of the girders resting like the main one on bedplate, 
rockers, and rollers ; the weight of the nine spans being 
1150 tons. The contractors for both main and extension 
spans were the Patent Shaft and Axle Company, of 
Wednesbury. 

The bridge is arranged to carry a single line of 
railway and the traffic of the Grand Trunk Road on 
the same platform, the latter traffic being interrupted 
during the passage of trains. The roadway traffic 
being suspended over the bridge during the passage of 
trains it was necessary in estimating the maximum 
load per foot run to determine from which traffic the 
load would be most severe. 

The engines and tenders of the Oude and Rohilkund 
Railway, in working order, weigh 58 tons, distributed 
over 46 ft. 4in. the length over buffers; this gave 
1,252 tons per foot run. The East Indian Railway 
Company’s traffic is also carried across the bridge. 
Their engines and tenders weigh 68 tons, distributed 
over 46 ft. or a load of 1.478 tons per foot run. 
Assuming that the greatest load of the roadway and 
footpath traffic would be 1 cwt. per square foot on 
a width of 32 ft., the maximum load would be 1.6 tons 
per foot run, The summary of loads is as follows : 

Tons per Foot 
un, 
Live load _... = eS és | ae 
Ballast oe as oe as os 0 58 
TS ee eee mr es ee 0.06 
Platform structure... = a w= 0.456 
Main girders eA ae = Se, Oe 


Total ae od ‘a .. 4,366 
Divided into a live load of 1.6 tons and a fixed load of 
2.766 tons per foot run. 

The late Mr. Batho therefore designed the whole of 
the superstructure so that there should not be a strain 
of more than 64 tons in tension and 6 tons in com- 
pression under the maximum load on the bridge. 

The mode of erection decided upon by Mr. Batho 
was as follows: 

Nos. 1, 6, and 7 spans to be erected in situ on the 
extension spans (three to each large span) supported on 
two screw pile piers, and the ends let into recesses left 
in the large piers; jib cranes on gantries running inside 
upon a line of rails laid upon the rail bearers. The 
four water spans Nos. 2, 3, 4, and 5 to be built on a 
plot of ground levelled for the purpose. The girders 
to be erected complete side by side, and then rolled 
out on trollies upon two screw pile jetties, and then 
taken up by the pontoons and floated and lowered into 
their proper position on the piers. 

This arrangement unfortunately was abandoned. A 
committee consisting of Sir Bradford Leslie, Mr. H. B. 
Hederstedt, chief engineer, and Mr. F. T. G. Walton, 
resident engineer on the bridge, issued the following 
report : ‘‘ That the project of launching the girders by 
means of two jetties be not adopted owing to the two 
jetties as now designed necessitating the excavation of 
a dock to a depth of 10 ft. below low water in order to 
float the pontoons into position for carrying the girders 
from the jetties to the piers, the excavation of such a 
dock being considered impracticable without special 

lant within the period of one working season. It is 

lieved that a better use can be made with the 

material now available by erecting in situ on temporary 
piers.” 





* The total weight of the seven spans is 5300 tons, 





This plan was finally adopted, and the additional 
lant (exclusive of what had been sent out for the 

jetties) sent outat a cost of 30,270. ; to this should be 
added the cost of sand bags, block kunker, &., used 
for the temporary piers, about 3500/. The number 
of piles in the jetties as designed were 160. If the 
jetties had been lengthened « 200 ft., or eighty 
piles at 10 ft. centre to centre, the question of 
excavating a dock would have been dispensed with, 
and much valuable time would have been saved. In 
fact, the bridge could have been opened with certainty 
by the end of 1886. 

The screw piles for the temporary piers in Nos. 1 
and 7 spans were got in early in 1885, but it was not 
until May that the new pier caps arrived, and the 
temporary girders were lifted into position. Another 
delay occurred in the non-arrival of the timber to form 
the platform staging and for strengthening the exten- 
sion girders, which were not strong enough to carry 
the Goliath cranes and rivetting gantries required under 
the new arrangement, and it was not till the com- 
mencement of November that the booms of the main 

irders were laid down on No. 1 span, and on the 

ourteenth of the same month No. 7 was commenced. 
No. 1 was lowered on January 16, 1886, and No. 7 on 
February 25, 

As soon as the river was low enough, the work of 
screwing in the piles for temporary piers in No. 6 
span was taken in hand, and those for No. 5 followed. 
These temporary piers consisted of twelve 6-in. iron 
piles with screw blades 3ft. 6in. in diameter, and 
capable of bearing five tons per square foot of area, 
placed 10ft. apart, centre to centre, and braced 
vertically, diagonally, and horizontally with 3 in. by 
3in. by gin. angle irons, secured by bolts to wrought-iron 
clips, with a platform resting and bolted to the caps 
of steel girders 3 ft. 6in. deep, and braced with gussets 
and angle-irons 3} in. by 3} in. by in. The pontoons 
were used for screwing the piles, a framework of 9 in. by 
Qin. timbers being placed between the two pontoons, 
and the piles screwed home by capstans and crab 
winches. 

The following are the dates showing progress on 
Nos. 5 and 6 spans: 


No. 5. No. 6. 
Screwing piles commenced Jan. 1, 1886 Nov. 19, 1885 
Temporary girders and stag- 
ing completed... ... April 2, 1886 Mar. 14, 1886 
Main girders commenced ... April 3, 1886 Mar. 15, 1886 
A »» lowered ... May 8, 1886 April 20, 1886 
Staging, girders, and piles 
removed ... ask .. June 14,1886 June 9, 1886 
Work on these four spans was carried on day and 
night by the aid of electric lamps. The rivetting was 
nearly all done by hydraulic rivetters supplied by 
Fielding and Platt, of Gloucester, during the rains of 
1886. ‘The flooring plates, hand railings, &c., were 
fixed and rivetted, and everything got in readiness for 
making a start with the remaining spans as soon as 
the water was low enough for piling to commence. 
Owing to the bed of the river having a slope of 
about 2 to 1 in No. 2 span, and also being very uneven 
in No. 3, it was decided to level the site of the tem- 
porary pier with block kunker, and then raise the bed 
with sand bags and sand around the piles to give them 
the necessary stability as shown in the view on preced- 
ing page. ‘This acted admirably except in the case of | 
one pier in No. 2 span which subsided about 12 in. 
under the weight of temporary girders and staging and 
heeled over some 9in. This caused a delay of about 
two months, as the pier had to be lightened and 
timber piles were driven with a strong framing: on 
top to assist in carrying the weight (see Figs. 8 and 9} 
the longitudinal beams a having an 80-lb, steel rail 
= on and wedged up under the couplings of the 
piles. 
The following particulars show the progress made in 
the work : 
No. 2. No. 3. No. 4. 
Screwing piles com- 
menced née -. Nov. 1, 1886 Jan. 20,1887 Nov. 29, 1886 
Screwing piles finished Dec. 15, 1886 Feb, 28, 1887 Dec. 81, 1886 
Temporary girders and 
staging finished .. Jan. 18, 1887 April6, 1887 Feb. 8, 1887 
Main girderslowered.. April 8,1887 May 6, 1887 Mar. 30, 1887 
Staging, girders, and 
piles removed . May 19,1887 June 5, 1887 May 11, 1887 


The extension girders were taken in hand on June 6, 
and the girders erected, flooring, handrails, and rail 
track completed by September 21. The bridge was 
tested on September 24 with satisfactory results, 
and was opened for traffic on October 1. 








QUEENSLAND.—Queensland has a surface of 668,497 square 
miles, or 427,838,080 acres. The value of the minerals ex- 
ported from Queensland in 1885 was returned at 1,340,465/.; 
wool was also exported to the estimated value of 1,779,682/. 
At the close of 1885 Queensland had 1434 miles of railway 
in operation, while 558 miles were in course of construction. 
The revenue collected upon the Queensland railways in 
1885 was 691,541/. The length of telegraph in Queensland 
at the close of 1885 was 7533 miles. The population of 
Queensland was returned in 1885 at 326,916; the corre- 
sponding population in 1876 was 187,100. 
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RECORD. 
Comritep By W. LLOYD WISE. 
BELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the ification Drawings is stated 
om Se ees pe tape phmynnn the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics. 

— of hy egg pe be obtained at 38, apretor-etees, 

hancery-Lane, E.C., ei ‘sonally, or » enclosi 

i addressed ' to heap m4 


The date tt che eaeret cearer the of a complete spe- 

i) vertisement 0; acceptance of a epe- 

cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

er «pen ne may at any time within two months 

advertisement of the acceptance of a com specification, 

ive notice at the Patent Ofice of opposition to the grant of a 

‘atent on any of the grounds mentioned in the Act. 


FURNACES. 


12.259. R, De Soldenhoff, Cardifil. Improvements 
the Desiccation, Incineration, and Carbonisation 


other Substances liable to Putrefy, and in 

Apparatus Employed therein. [lld. 13 Figs.) Septem- 
ber 27, 1886.—The lower chambers B are brought to red heat, 
then the coal for coking is introduced through the middle 
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charging hole a, which also constitutes the connection be- 
tween the upper chamber A and the lower chamber B. When 
the operation of coking is in full swing, the sludge is introduced 
through the charging holes a2into the upper chamber A. The 
charging holes a? are then closed, and the air is let in by openings 
a! from flues F, F. The incineration of the sludge is effected by 
the heat of the inclined floors A! and of the side walls and by the 
contact of hotair. (Sealed January 31, 1888). 


13,409. S. C. Rowell and J. W. Newell, Boston, 
Mass., U.S.A. Improvements in the Manufacture of 
Plumbic Oxide or Litharge and in Apparatus Em- 

loyed therein. (8d. 4 Figs.) October 4, 1887.—Metallic 
ead spread upon the plate b! is melted by the heat of the products 
of combustion from fuel on the grate of the furnace a?, which 
pass up through the flues c?, c4, c5, underneath the plate bl, and 
thence through a flue c6 into the chimney A'. Air heated by its 
passage through arched pipes 46 situated in the furnace a2, is 
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forced by a pump through a tuyere b5 into the hollow concave 
portion 6? of the plate b', whence it rises through perforations in 
the plate up through the molten lead, thereby oxidising the 
latter. The lead oxide or litharge thus produced is from 
time to time raked up along the plate b! and allowed to fall 
through a shoot into the calcining furnace a8, when the litharge 
is purified by contact with heated air forced through the pipes h5. 
The purified litharge is then raked through a shoot into a re- 
ceiving chamber underneath. (Sealed January 17, 1888). 


13,431. W. P. Thompson, London. (W. B. Wright, 
Chicago, Ill., and E. 7. Williams, Wl York, U.S.A.) 
Improvements in or relating to rnaces Burning 
Hydro-Carbons. (8d. 9 Figs.] October 4, 1887.—The im- 
proved furnace comprises an upper and a Jower row of burnersG, 
the upper row being curved to the shape of the boiler A. Over 
the lower row of burners are a series of pipes J and retorts K’. 
On starting operations steam is generated in the boiler by the use of 
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ordinary solid fuel laid upon the water pipes J, which serve as a 
—_ Oil supplied by a pipe Q is then, together with the steam 

tom the boiler, sprayed by means of an injector K intothe retorts 
K', whence the hydrogen of the steam enriched by the oil passes 
through pipes to the burners G, G. The air neceseary for com- 
bustion issues in a highly heated condition from openings E of 
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papece D running the whole le of the brickwork of the 
ler flues. The injector employed is shown y in Figs, 8 


and 4, in which the steam orifice 22 is regula’ by turning the 
handwheel 14, whilst the flow of oil is controlled by meansof the 


memes | 111/1)°'< 
<b, vs . 





handwheel 11, worm 10, and wormwheel 5, which are operated to 
rotate the cylinder 7, so as to cause the slot 20 to register to a 
greater or less extent with the oilinlet 15. (Sealed January 24, 

). 


OBTAINING METALS. 


12,249. W. 8S. Squire and S, C, C. Currie, London. 
Ob Zinc in a Metallic Form from Alkaline 
Solutions of Zinc Oxide. [4d.] September 27, 1886.—The 
solution is decomposed by means of a current of electricity, 
mercury being used as a cathode. The mercury is distilled off 
from the resulting amalgam of mercury and zinc. (Sealed Novem- 
ber 11, 1887). 


12,428. E. R. Cummins, London. (G. P. Schweder, 
Porto, Portugal.) Improved Process for as 
Gold and Antimony-Regulus from Auriferous Anti- 
mony Ore. (6d.) September 30, 1886.—The ore is calcined 
thoroughly to remove all sulphur, and the gold is then extracted 
by amalgamation or chlorination. The residue is dried and 
smelted to obtain the antimony regulus. (Sealed December 2, 
1887). 


14,297. J. Nicholas, Ilford, Essex. An Improved 
Method of Smelting and Recovering Metals from 
Ores and Dross. [8d. 1 Fig.] November 5, 188€.—According 
to this invention the material is first submitted to the action of 
heat in an ordinary reverberatory furnace, and when at red heat 
is withd and plunged into a cold bath consisting of a strong 
solution of an alkali or chloride. The material is thus disinte- 
grated and oxidised, and the metal can be more easily and com- 
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pew recovered in the usual way by fluxes or other means. 
ferring to the improved furnace illustrated in the figure, it 
will be seen that when the damper I is pushed in and the damper 
J drawn out, the furnace will jopemte as a reverberatory furnace. 
When the damper J is pushed in and the dam I drawn out, 
the reverberatory bed E is heated from below by the flue D, and the 
air will be practically shut off from the material under treatment, 
so that the furnace will act similarly toa muffle furnace. (Sea 
January 10, 1888). 


285. E. Hunt, Glasgow. (@. Thomson, Elizabeth, N.J., |. 
U.S.A.) Improvements in Obtaining Silver from 
Or or Compounds Containing it. - [4d.) 


es, 

January 8, 1887.—The argentiferous ores are treated with sul- 
phuric acid. The sulphate of silver thereby formed ia then con- 
verted by admixture with common salt into chloride of silver. 
The soluble salts are separated, and the chloride of silver is then 
dissolved by means of a concentrated solution of common salt, 
after which the remaining insoluble matters are separated b 
precipitation of the chloride of silver, which is treated in any well- 
ima manner to obtain metallic silver. (Sealed January 13, 
1888, 


803. P. M. Justice, London. (Colonel W. V. Shelton, 
Constantinople.) Improvements in the Production of 
Alloys or Bronzes. (6d.] January 18, 1887.—The improved 
alloy or bronze is posed of a mixt of he paw ferro-man- 
ganese, prussiate of potash, phosphor-bronze, ani nickel. (Sealed 

anuary 4, 1888). 





943. A. E. Tucker, Smethwick, and F. W. Harbord, 
Bilston, Staffs. Improvements in the Manufacture 
of Iron and Steel. (6d.) January 21, 1887.—Inventors claim: 
The refining of molten iron either run direct from the blast fur- 
nace or melted in a cupola, or in the refinery itself, by the addi- 
tion of oxidising basis and by an air blast in a hearth or refinery 
lined with basic or Thomas-Gilchrist slag. Also: The manufac- 
ture of alloys of pure iron with carbon and chromium, tungsten, 
&c., in a basic Siemens furnace under hasic conditions, using 
oxide of the required metal as the oxidising agent, either entirely 
or in part, instead of oxides of iron now generally used. (Sealed 
January 27, 1888) 


1751. H. H. Lake, London. (Count R. de Montgelas, 
Philadelphia, Pa., U.8.4.) Improvements rela: to 
the Extraction of Aluminium from its Chloridesand 
to Apparatus therefor. (8d. 2 Figs.] February 3, 1887.—The 
vessel A(Fig. 1) is divided by —— partition B into two compart- 
ments, one(C) of which is filled with a heavy solution of chloride of 
sodium and in which is immersed the electrode E of brass or copper. 
An electrode E of metallic aluminium is immersed in a solution of 
chloride of aluminium (prepared by dissolving alumina in hydro- 








chloric acid) contained in the compartment D. The solution in 
this compartment is normally of a yellow colour, and the current 
is maintained until the solution becomes colourless, and is then a 
solution of the double chloride of aluminium and sodium, The 
electro-deposition of the metallic aluminium is effected in the 
vessel A! (i. 2), which is fe ww A caine with a porous parti- 
tion B'. The compartment D! contains an electrode F! of brass or 
copper and the colourless so‘ution just mentioned. The other 
compartment contains an electrode G of carbon surrounded by a 


mixture of chloride of sodium and neutral double chloride of 
sodium and aluminium in equal parts fused together to form a 
aang is broken in small fragments. (Sealed January 17, 


2602. C. A. Burghardt and W. J. T , Man- 
chester. pene Se Production of Alumi- 
nium an jum and Co 


of Alumini pper by 
Electro-De tion. (6d.) February 19, 1887.—A doub 
cyanide solution is employed as an electrolyte, prepared by 
dissolving alumina in a solution of chloride of copper, and 
treating the mixture with caustic soda or caustic potash for the 
pu of causing the aluminium and copper to combine together 
n the solution and thus to form double cyanides of aluminium 
and copper. (Sealed October 28, 1887). 


11,474. P. C. Gilchrist, London. Improvements in 
the Manufacture of Steel and Ingot Iron by the 
Basic Process. [4d.) August 23, 1887.—The improvement 
consists in charging a basic lined open-hearth furnace with a 

rtion of the metal to be converted and with a portion of the 

ic material necessary for its purification, and when the charge 
is in a moiten or semi-molten state, running in thereon from a 
basic Bessemer converter a molten charge, together with the basic 
slag which has been formed, and which contains excess of lime 
and iron oxides. (Sealed November 29, 1887). 


13,746. B. J.B. Mills, London. (7. B. Fogarty, Brooklyn, 
New York, U.S,A.) A Process of and Apparatus for 
anu onia. (8d. 4 Figs.) October 11, 
1887.—A is a steam boiler, B a cupola or furnace for producing 
nitrogenous gas, © a furnace for the conversion of the nitrogen of 
the nitrogenous gas into ammonia, D a washer wherein the solid 
matter escaping from C is separated from the gas, and E 
a condenser in which the gas, largely impregnated with 
ammonia, is cooled preparatory to the separation and col- 
lection of the ammonia. Air and steam are forced through 
the cupola B containing coal or any suitable form of carbon in a 
state of incandescence. The ley anaes thus produced is 
caused to pass by the pipe L into the superheater M, and thence 
into the rt F, when it meets at R a volume of superheated 
steam coming from the superheater P. The retort F, and super- 
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heaters M and P, are heated by means of a furnace 8S. The steam 
is admitted to the superheater P bya pipe O. The mixed volume 
of or and steam now encounters a quantity of pulverised carbon 
and alkali which is fed iato the retort continuously by means of 
the screw H from the ho; _ G. The downward passage of the 
alkalised carbon is retarded by shelves or buffers suitably arranged 
in the retort F. In consequence of the high temperature the 
nitrogen of the gas unites with the carbon and alkali to form 
cyanides and cyanates, and these in turn are immediately decom- 
by the steam poet producing ammonia, oxide of carbon 
and hydrogen, while the alkali is set free. The solid matter and 
gaseous products escape through the outlet I into the washer D, 
whence the gas passes into the cooler E. The solid matter which 
collects in the hydraulic main may be removed by the screw Q. 
(Sealed January 17, 1888). 


COATING, &c., METALS. 


15,040. P. Rogersand J. Player, Swansea, Glamor- 
gan. Automatic Machine for Coating Metal Plates 
Tin, Lead, or other Metals, or any 

{lld. 8 Figs.) November 19, 1886.—The 


Fig.1. 


Alloys of same. 
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improved machine comprises a pot A for molten metal over 
ich is fixed a box B containing grease in which one or more 








pairs of rollers G, G' are worked for pressing the plates after they 
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come out of the metal ; a flux box C through which the plates 
are passed into the molten metal; a cradle H which receives the 
plates through the flux box, and which carries them down into 
the metal and then delivers them upwards through the grease 
box to the pressing rolls; a ‘‘ pick-up” serecstne D which is de- 
signed to take the plates as they leave rolls and to deposit 
them in a rack ; and a rack or other suitable receptacle E into 
which the plates are put. (Sealed December 27, 1887). 


4584. R. H. W. Biggs, London, A New or Improved 
Method of Extracting Tin from on in Tin ps 
and in Apparatus therefor. (8d. 7 Figs.] March 28, 1887.— 
The tin scraps are placed in a revolving cylinder 7, to which warm 


hydrochloric acid is supplied from a 8 ‘heated cistern 19. 
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When the separation of the tin from the iron is complete, the 
chloruret of tin produced is drawn off and cooled, and then mixed 
with nitric acid or zinc. The tin rises to the top in a grey 
spongeous state, and ig removed and consolidated, (Sealed 
January 10, 1888). 


10,400. W. J. Wilder, Ansonia, Conn., U.S.A. Im- 
provements in Process of Coating Metals, (6d. 3 Figs.) 
July 26, 1887.—In tinning metals a blast of cold air is so to 
one side of the sheet to be tinned, whilst the hot tin being 
applied to the other side for the purpose of preventing discolorisa- 
tion of the sheet. (Sealed November 8, 1887). 


MANUFACTURE OF GAS. 


13,450. 8. R. Dickson, New York, U.S.A. Process 
and Apparatus for the Manufacture of Gas for 
Heat and Illuminating and of Cyanogen or some 
of its mpounds, (8d. 7 Figs.) October 4, 1887.—The 
improved apparatus comprises coking furnaces 1, 1, a ‘‘ converting 
furnace” 2, and an air heater 4, A steam injector 8 sucks in 

etroleum, heated air, and the volatile products from the cokin 
| erm together with a quantity of finely ground cerbon mix 
with an alkali, into the middle compartment E of furnace 2, where 
a combination of the heated nitrogen with alkali and carbon is 
effected, producing a cyanide and cyanate of the alkali used, 




















which fall into the lower compartment D. The remaining gases 
consisting of free hydrogen, hydro-carbon, and carbon oxides pass 
upward around the arch O through the incandescent carbon in the 
upper section of the furnace ; the carbonic acid being converted 
into carbonic oxide. In passing from this compartment gases in- 
tended for illuminating eee sone van be enriched or carburetted 
by the admixture with hydro-carbon pepeury grosuced by the 
vaporisation of a iiquid hydro-carbon introdu through pipe K 
upon 7 top of the broken firebrick in retort G. (Sealed January 
13, 1888). 


TREATMENT OF SUGAR. 


165. C. D. Abel, London. (Pfeifer and Langen, Cologne, 
~~ Method of Extracting Foreign Substances, 


(6d.] January 5, 1887.—The saccharine juices are 
stirred up with finely ground oxide of lead and allowed to stand 
for some time. The lead is separated from the precipitate by means 
of carbonic acid. (Sealed December 20, 1837). 


7119. C. Steffen, Vienna. An improved Process for 
8: ti Lixivia' Raw Sugar by Means of 
Aquecns, Alcoholic, or other Saccharine lutions, 
[8d. 4 Figs.}] May 16, 1887.—Referring to Fig. 1, each lixiviating 
vesse] A is connected with a vessel C containing cells or compart- 
ments. The lixiviating fluids which pass through the granular 
mass of sugar in the lixiviating vessel flow successively in the 
order of their respective specific batteries into the vessel C, fill 
the separate cells, and pass from the same in like succession into 
the following lixiviating vessel. In the arrangement shown in 
Fig, 2, the raw sugar in the vessel A is saturated with syrup 
of the highest concentration; the washing fluid having com- 
bined with the molasses adhering to the raw sugar, passes 
into the empty vessel C!. The last and purest lixiviating fluid 
which saturates the mass of sugar in the vessel A! is then replaced 
by @ pure sugar solution on its way to the still empty cells of the 
vessel C2, whence the same passes on tothe sugar crystals in the 


vessel A in corresponding succession, The purified crystalline 





mass is then removed from A', and this vessel filled with a fresh 
quantity of raw sugar on to which is led the fluid accumulated in 











the corresponding compartment of the vessel Cl, (Sealed De- 
cember 23, 1887). 


12,834, N. Tscherikowski, Smiela, Russia. An Im- 
ed Process of Producing Refined Sugar from 
w Sugar. ([6d.] September 21, 1887.—White (clean) raw 
sugar is rapidly transformed into a hot liquid mass, which is 
caused to run into moulds and cool therein, so that the said mass 
sets in a compact crystallised mass which has only to be freed 
from the syrup situated between the crystals, and finally dried to 
form refined sugar. (Sealed January 17, 1888). 


MANUFACTURE OF CHEMICAL PRODUCTS. 


12,480. F. H. Gossage and T. T. Mathieson, Widnes, 
Lancaster. Improvements inand Apparatus for the 
Treatment of Sulphate of Sodium for the Manufac- 
ture of Sulphide of Sodium therefrom. [6d.] October 1, 
1886.—Sulphide of sodium or ‘‘salt cake” is mixed with carbona- 
ceous matter and p) in a furnace containing coke at a red 
heat. The mixture fuses, and pessies down through the porous 
cake, the reduction into mono-sulphide is effected without the 
fused sulphide coming into contact with the lining of the furnace. 
Sealed November 11, 1887). 


14,407. O. M. Thowless, Newark, N.J., U.S.A. Im- 
rovements in the Manufacture of Aluminium 
hloride and in the Extraction of 
(6d.} November 8, 1886.—Aluminium chlorides are 
mixed with sodium-producing substances and then heated, 
(Sealed November 25, 1887). 


15,182. E. P. Alexander, London. (E. J. L. Delsol, 
Villeneuve, France.) A Process for Obtaining Mother 
Liquors Free from Magnesian Salts in the Manufac- 
ture of Carbonate of Potash by Means of the Double 
Carbonate of Potash and Magnesia. [6d.] November 
22, 1886.—Carbonate or bi-carbonate of/soda is added to the solu- 
tion of potassic salt, and the magnesia is replaced by a soluble salt 
of magnesium. (Sealed Nevambed 25, 1887). 


15,352. W. Burns, Leith, Midlothian, N.B. Im- 
rovements in the Manufacture of Bicarbonate and 
arbonate of Soda by the Ammonia Process and in 
the Construction and Use of Apparatus for that 
Purpose. (8d. 4 Figs.) November 25, 1886.—Solutions of 
salts of ammonia are decomposed by heating the liquor in a close 
boiler, and running the hot liquor into vessels containing caustic 
lime, and mixing the liquer with milk of lime in order to liberate 
the ammonia. The sulphuretted , ae and carbonic acid 
driven off from crude ammoniacal liquor are forced through a 
mixture of peroxide of iron, clean iron turnings and charcoal 
wder, along with a blast of atmospheric air which decomposes 
he sulphuretted hyd n, and produces bicarbonate of ammonia 
to be used in decomposing salt, (Sealed November 18, 1887). 


and J. G. Tatters, South 
ds, Durham. An Improved Disinfectant and 
Oo ent. [4d.] | January 10, 1887.—The improved 
disinfectant and oxidising agent consists of a mixture of manganate 
of soda with bleaching powder. (Sealed January 13, 1888). 


4283. Dr. A, Dupre and C. N. Hake, London. Im- 
ovements in the Preparation of Disinfectants, 
rants, and Antiseptics. [6d.] March 22, 1887.— 
Manganates of the alkalies are mixed with either sulphate of mag- 
nesia, sulphate of zinc, sulphate of lime, or boracic acid. When 
the mixture is to be used as a disinfectant, it is mixed with water, 
chemical decomposition at once sets in, and permanganate of soda 
is formed. (Sealed December 20, 1887). 


9122, J. F. F. F. Lowe, Frankfort a/M. Noipges 
An Improved Process of Manufacturing White 
{4a.) June 27, 1887.— Inventor claims the process of BR one ped 
fic carbonate of lead (white lead) by treating normal lead car- 
bonate (made by precipitating it from lead salt solutions by means 
of bicarbonate of soda or potash, or by means of mixtures of bicar- 
bonate of soda or potash and normal carbonate of soda or potash), 
with a solution of basic lead salt, such as basic acetate of lead. 
( January 31, 1888). 


11,493. H. H. Lake, London. (A. Kayser, H. Williams, 
and A. B, Young, Buffalo, New York, U.S.4.) An 
Method or Process of Producing Silicate of Sodium 
or of Potassium. [8d. 1 Fig.) August 23, 1887.—The silicate 
of sodium or potassinm is pig from the corresponding 
chloride by mixing the chloride with silica, moulding the mixture 
into cakes or bricks, and jer ae: a same in a converter by means 


of highly heated containing steam passed through the con- 
verter. (Sealed Weosmigr 29, 1887). 


11,494, H, H. Lake, London. (A. Kayser, H. Williams, 
and A. B. Young, Bufalo, New York, U.S.A.) An Improved 
Method or Process of Producing Muriatic Acid. (6d. 
1 Fig.] August 23, 1887.—According to this invention muriatic 
acid is factured from caicium chloride by mixing the calcium 
chloride with silicious material, moulding the mixture into cakes, 
balls, or bricks, heating the same in a converter by hot gases con- 
taining steam passing through the converter, and condensing the 
muriatic acid gas which is generated. (Sewled November 29, 1887). 


11,500. C.J. E. De Haen, Hanover, Germany. Im- 
provements in the Manufacture and Application of 
the Compounds of Fluoride of Antimony with the 
Chlorides or Sulphates of um, Potassium, or 
Ammonium. [6d.) A 28, 1887.—The improved process 
consists in adding to liquid fluoride of antimony, the n 
quantities of the dissolved chlorides, and in evaporating these 
solutions so far that they crystallise after cooling, The compounds 

btained may be loyed in dyeing and cloth printing in place 
of tartar emetic. (Sealed January 24, 1888). 


DYES AND COLOURS. 


13,814. A. Aykroyd, W. E. Aykroyd, 
Bradford, Yorks. Improvements in Anil'ne Black 











and J. Smith, | consulted 


Dyeing or Printing Processes for Obtaining a Fast 
Aniline Black in Textile Fibres and Fabrics. (6d.} 
October 28, 1886,—The material is first ‘‘ padded” in an oily or 
soapy emulsion, then tinted or coloured, and then dyed with 
aniline black. (Sealed November 18, 1887). 


126, H. J. Walder, Zurich, Switzerland. An Im- 
roved Process for the Production of Colouring 
tters for Carbolic Acid and other Phenols, [6d.] 
January 4, 1887.—Phenols are heated with English sulphuric acid, 
and the mixture is then cooled and diluted with water. This solu- 
tion is heated, and has added to it nitrate of potassium or sodium, 
and subsequently ten to fifteen times its volume of saturated 
solution of common salt. The precipitate is soluble as a brown 
colour. (Sealed December 20, 1887). 


127. H. J, Walder, Zurich, Switzerland. An Im- 
praves Process for Producing Colouring Matter 

m Anthraquinone, ([6d.)} January 4, 1887.—Anthra- 
quinone is heated with sulphuric acid, and after cooling is diluted 
with water. To the filtrate resulting therefrom solid nitrite of 
potassium or sodium is added, subsequently treating the same 
with common salt. The precipitate is heated with thin liquid 
hydrate of potassium or sodium, and the mass is dissolved with 
water, the colouring matter being eliminated by the addition of 
muriatic acid. (Sealed December 20, 1887). 


875. G. Thomas, Manchester. The Manufacture 
of Dye Matters from Red Sanderswood and Certain 
other Woods. [6d.) January 20, 1887.—A dye matter soluble 
in hot or cold water is manufactured accord’ to this invention 
from the santaline or dye extract insoluble in water of red sanders- 
wood and analogous dye woods, by treating the said extract when 
dry with sulphuric acid containing free anhydrous sulphuric acid. 
(Sealed December 27, 1887). 


A. Brin, London, and L. Q. Brin, Paris. Im- 
rovements in Bleaching Fibrous Substances Used 
‘or Making Paper. i ig.) April 2,1887.—The fibrous 
substances are bleached by means of electrified chlorine and oxygen 
gases (‘‘chlor-ozone”). (Sealed November 15, 1887). 


7740. E. Boursier, Brussels. Improvements in 
Dyeing Fabrics and in Materials and Apparatus 
therefor. (8d. 12 Figs.) May 27, 1887.—This invention relates 
to a process of cold dyeing by hydro-carbons, especially ordinary 
naphtha, which consists in combining the dyeing elements with 
a mordant obtained from an ammoniacal alcohol mixed with 
fatty acids which are oleic for pronounced shades, and margaric 
for clear shades. (Sealed December 13, 1887). 


MISCELLANEOUS. 


11,303. E, Larsen, London. Improvements in the 
Manufacture or Preparation of Furnace S$: and of 
Cement Partly e therefrom, (8d. 2 Figs.) Sep- 
tember 6, 1886.—According to this invention the stream of hot 
slag coming from the furnace is disintegrated and reduced to a 
fine powder by the action of a jet of water, air, or steam, alone or 
combined. (Sealed November 15, 1887). 


576. P. M. Justice, London. (Société Anonyme des 
Manufactures des Glaces, Verres, Vitres, &c., Brussels.) Im- 
provements in Apparatus for Handling Crucibles 
such as those Used for the Melting of Glass, (8d. 
2 Figs.] January 13, 1887.—The improved apparatus comprises a 
frame B mounted on wheels R. Each of these wheels is mounted 
in a forked frame and can be turned in any direction indepen- 
dently of the others by means of the handle D and worm and 
wormwheel I, The frame B carries uprights G which serve as sup- 
ports to a vertical cylinder E, to the piston-rod of which is attached 
a movable frame K. This movable frame carries a chain barrel M 
and a roller O, and two cylinders ¢, ¢ for operating the barrel M, 
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which is grooved to receive two chains that are fastened to the 
barrel and wound th in opposite directions, each occupying ° 
half the length of the barrel. The crucible being gripped by the 
usual tongs T, the end Y of the latter is placed in the space 
between the barrel M and the roller O. The barrel Mis then de- 
eee by admitting motive fluid above the piston in the cylinder 

, and the crucible fs thereby raised from its bed. The pressure 
in the cylinder E being maintained, the barrel M is caused to 
rotate by means of the motors c, c, so as to withdraw the tongs 
and crucible from the furnace. The barrel M is caused to rotate 
in the opposite direction in order to place a crucible in the furnace. 
(Sealed January 8, 1888). 


P P. Haddan, London. (G. L. Benton, Titusville 
a., 
of 





1922. 

U.S.A.) Improvements in the Method and Means 
Refining Crude Refuse Petroleum and the like. 
(8d. 3 Figs.] February 7, 1887,—The crude oil is forced under 
considerable p by a pump T through a serpentine tube B, 











situated in a furnace A, into a vapour chamber C, in which is a 
much lower pressure. The vapours generated pass off into the 
condenser H, whilst the heavier liquids not evaporated flow off at 
the bottom of the vapour chamber at h. (Sealed January 31, 
1888) 


10,457. J.T. Griffin, London, (R. J. Henderson, Oswego, 
wit York, U.S.A.) ~ vements in India-Rubber 


m ti 
suitable for packings for engines and pumps is manufactured from 
a mixture of Para rubber, asbestos, whalebone, earth wax, carbon, 
and sulphur. (Accepted September 17, 1887). 


UNITED STATES PATENTS AND PATENT PRAOTICB. 
Descriptions of 


United States 
reports of trials 


-). Impro 
[4d.] July 27, 1887.—An improved are 
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SUBMARINE MINING. 

By Lieut.-Colonel Buckxnii1, R.E. (Ret.) 
(Continued from page 134.) 
ARRANGEMENTS ON SHORE. 

Observation Mines.—Firing by Single Observation. 
—Large sea mines, situated near to an observing 
station, are sometimes fired by one observer when 
a vessel is between marking buoys that indicate 
the position of the mines. When this plan is re- 
sorted to, several mines (three, four, or five) are 
usually connected up in one line and fired simul- 
taneously, the-marking buoys being moored near 
tu the extremities of the lines, which are placed 
across the channel. Reverting to Fig. 39, page 474, 
ENGINEERING November 4, taking the beam of a 
vessel at 60 ft., and the spacing between the mines 
at 60 ft. more, or a horizontal striking distance for 
each mine of 30 ft., it will be seen from the table on 
same page that the strike of each mine should be 
39 ft. for 40 ft. depth of water at high tide, 424 ft. 
strike for 50 ft. depth, 52 ft. strike for 60 ft. depth, 
60 ft. strike for 70 ft. depth, 68 ft. strike for 80 ft. 
depth, 76 ft. strike for 90 ft. depth, and 865 ft. 
strike for 100 ft. depth. ; ; 

Comparing these figures with the effective strik- 
ing distances of the mines suggested for adoption on 
page 475 idem, it will be found that the small ground 
mine loaded with gun-cotton will not act efficiently 
in a line of mines spaced at 120 ft. intervals even 
at so small a depth as 40 ft. Dynamite can be 
used—not because it is stronger per pound, but be- 
cause the case will hold a larger charge, giving a 
strike of 45 ft. At 50 ft. depth the same mines 
with dynamite or stronger explosive may be used. 
If gun-cotton only be available the large ground 
mines must be used at depths of 40 ft. and 50 ft. 
At 60 ft., the small ground mive with gelatine 
dynamite or stronger explosive may be used. At 
70 ft. depth the small ground mine with explosive 
gelatine, or the large ground mine with dynamite 
or stronger explosive, may be used. At 80 ft. 
depth the large ground mine with dynamite or 
stronger explosive may be used. At 90 ft. depth 
the large ground mine with gelatine dynamite, 
or stronger explosive may be used. At 100 ft. 
depth the large ground mine with explosive gela- 
tine is required. 

Above 100 ft. depth, either the large or the 
small buoyant mine may be used, and be loaded as 
desired, the submersion being regulated accordingly. 

According to this system, a line of two mines will 
cover 180 ft. of cross channel, three mines 240 ft., 
four mines 300 ft., and five mines 360 ft. 

When it is desired to keep a still wider channel 
than 360 ft. open for traffic, and therefore clear of 
all E.C. mines or other obstructions, it can be done 
by providing a line of fairway buoys down the 
centre of the channel, and a line of boundary buoys 
on either side of the channel. One half channel 
can then be used for up and the other for down 
traffic. Lines of mines can be placed in each half 
channel, and if lines of, say, four mines each be 
used the total width will be 600 ft., which ought to 
be sufficient even for the Thames or Mersey. This 
is perhaps better than providing two independent 
and separate channels, each 300 ft. wide, because 
the traffic vessels could keep near to the fairway 
buoys, and thereby be certain not to damage any 
E.C. mines near the boundary lines. 

The marking buoys should be distinguished by 
shape rather than colour, because colours cannot 
be seen well at night, whereas the electric light 
brings out the shape of any object with clear defini- 
tion, especially if it be painted white. 

One observer can Jook after three or four lines 
of mines, and perhaps as many as six lines, but 
this is putting too many eggs in one basket. The 
observer should have an assistant (out of fire) to 
take his place in the event of a casualty. _ 

There are other methods of firing by single ob- 
servation which require the observing station to 
possess a good command (in height) over the mined 
waters. The camera obscura is so used in the 
Austrian service ; but it fails in bright moonlight, 
when the picture becomes so obscure, that many 
objects seen clearly with the naked eye direct, can- 
not be distinguished upon it. Other arrangements 


for firing mines by a single observer placed some 
distance above the sea level have been made. 

One of the first, an instrument designed by Major 
H. S. S. Watkin, R.A., was a development from 
his well-known depression range finder; but’was 


order to obtain the movement of an indicator over 
an adjoining chart, which represented the mined 
waters. Another, designed by the writer, had an 
arm with terminal pointer connected to the tele- 
scope axis by elliptical gearing, so as partially to 
counteract the reduction of scale due to perspective, 
and this pointer traversed a chart pasted on a nearly 
spherical surface fixed behind the instrument and 
observer. There was no correction for rise and fall 
of tide, and it consequeutly failed in most situa- 
tions. Finally Major Watkins invented an excellent 
instrument of comparatively simple construction 
which has been adopted for employment in our 
service. Unfortunately this instrument cannot be 
described. 

The theoretical considerations underlying the 
construction of all depression instruments that 
possess a correction for alteration in tidal level 
is shown on Fig. 71, where AC represents the 


A 
lA’ 
“ # B 











ples 
— 66697 


D 





telescope’s collimation, BC the horizontal scale 
employed, DE the water surface, A B the scaled 
height. of telescope, A D its actual height above water 
level. Ifthe latter be altered to D' from a tidal 
rise, or A D decreased to A D', then in order to 
obtain a tidal correction in the instrument, A B 
must be proportionally decreased to A' B, and if 
A! and E! be joined they will still pass through C, 
the length of C B still indicating the distance of the 
mine E from the vertical A D. 

The inherent defect of all depression instruments, 
whether for finding range or for plotting the posi- 
tions of objects on a chart, consists in the difficulty 
encountered in finding visually the water line of 
the object observed. 

At night it is especially difficult to see the water 
line of a black hull moving slowly through water 
that also appears to be black; and if the vessel 
move fast, the bow wave and wave of depres- 
sion behind it make it almost impossible to dis- 
cover the true level of the water line. It has been 
proposed to employ depression instruments with a 
command of 50 ft. or 60 ft., say, 20 yards. 

With such a command an error of one vertical 
yard in taking the observation causes an error in 
range of 48 yards at 1000 yards if the vertical error 
be downwards, and of 52 yards if it be upwards. 
As the vessel itself is, say, 20 yards wide, the latter 
error would be reduced to 32 yards. It may be 
urged that the cut-water is the proper point to ob- 
serve. But the bow wave would make such an ob- 
servation unreliable. Approximate accuracy can 
only be obtained by using one’ of the crosshairs 
horizontally, then lining it with the water line on 
the vessel’s side nearest to the observer, and 
thereby obtaining the mean or average line of 
flotation. Remembering that the large mines 
cannot conveniently give more than 30 ft. or 10 
yards radius to the circle of observation, it appears 
evident that depression instruments, however per- 
fect in themselves, should not be employed when 
the command obtainable does not exceed 60 ft. At 
what command can their employment be per- 
nitted ? 

Assuming that the instrument must be effective 
at night, and taking into consideration the un- 
deniable fact that the vessels to be observed will 
probably be enveloped in smoke, that their water 
line will frequently be invisible, and will often have 
to be guessed at from short glimpses at the re- 
mainder of the hull, those who are unbiassed will 
agree that under such circumstances a vertical 
error proportional to 1 in 1000 of range is likely to 
be made by the coolest and most careful observer. 
Let H be the height of instrument above water 
level which it is desired to find. 

Let D be the horizontal distance of the mine M 
and r its horizontal distance from the ship’s side S 
(see Fig. 72). 

Then if v be the vertical error of observation, 
r becomes the horizontal error, and 

H:D::o:n 

But 





complicated by springs, chains, pulleys, &c., in 


Consequently 

H=D?~+1000r, 
But r should not exceed the radius of horizontal 
effect of the mine. Consequently, the height of a 
depression instrument should not be less than the 


Fig 72. 








square of the distance in yards of the furthest mine, 
divided by 1000 times the horizontal radius of effect 
of the mine, which latter may be taken at 10 yards. 
Thus : 


when D= 500 yards H= 25 yards= 75 feet 
D=1 H=1 =300 ,, 
D=1500 H=225 ,, =675 ,, 

Depression instruments, whether employed for 
firing submarine mines singly or for finding ranges 
for artillery purposes during an engagement, do not 
therefore appear to possess the high value which is 
claimed for them. 

When the probable course of the vessel of a foe 
is perpendicular to the line of sight A, two or more 
mines can be placed on one core and be fired simul- 
taneously, the point observed being the centre of 
sucha group. The spacing of such mines should 
follow the same rule as that for lines of mines 
between marking buoys, already given, viz., 120 ft. 
Consequently the width of channel covered by a pair 
of mines would be 180 ft., and r in above proportion 
becomes 180 + 2 x 3 yards = 30 yards, instead of 
10 yards, and the height of the depression instru- 
ment may be reduced accordingly. Thus: 


” 


when D= 500 yards H= 25 feet 
D=1 ” H=100 ” 
D=1500 ,, H=225 ,, 


These figures indicate that mines in pairs should 
generally be employed in connection with single 
observation instruments working by depression. 

The great defect in this system of firing mines, 
viz., the impossibility to observe the water line of 
a vessel when she is enveloped in dense smoke, is 
not shared by the system in which a mine is fired 
when it coincides with the intersection on plan of 
two separate lines of sight, because the mast of a 
vessel is seldom obscured by smoke. Instruments for 
firing mines by the intersection of lines lying on 
the horizontal plane are therefore much to be pre- 
ferred. Nevertheless, the fact should be recorded, 
that adepts in this country do not, asa rule, share 
this opinion, and for several years firing by double 
observation has therefore received but little atten- 
tion. 

Firing by Double Observation. — Accuracy, that 
all-important element, can, however, only be 
assured when the base is not less than about 
one-third of D, the distance of the furthest 
mine. In other words, the angle of intersection 
should not be less than 20 deg., and two separate 
observers are required. Instruments have been 
designed by which quite a short base is used, and 
the two observers are therefore placed close to each 
other. It is quite impossible for such instruments 
to work with sufficient accuracy to fire distant 
mines at the desired moment. The objection to 
firing by cross intersection, or double observation, 
is the liability of the two men to observe different 
ships or different parts of the same ship. But the 
employment of the electric search light facilitates 
matters very considerably, a rule being followed 
that the two observers shall sight on that vessel 
which is illuminatad by the ray of light, and stick to 
her as long as the light remains upon her. Also a 
rule should be made that the centre of the fouremast 
shall be the point of observation ; and the difficulty 
is reduced to a minimum. 

The observers for double observation firing 
should be situated at some distance from the smoke 
of a battery, and would probably be more secure 
from machine gun fire when placed at some con- 
siderable elevation above the mined waters. 

Various instruments have been elaborated for 
firing by intersection. One of the first arrange- 
ments with which fairly accurate results were 
obtained up to ranges of 1000 yards, consisted in 
placing a number of small pickets on the circum- 
ference of a circle about 20 ft. radius, a central 
picket giving the position of the observer’s eye. 





v=D+1000. 


This acts well enough as an improvised arrange- 
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ment, when the instruments for observation firing 
have been damaged. 

If the space required be not available, the scale 
can be reduced by employing a flat board in the 
form of a segment of a circle, and placing small sights 
on thecircumference. Also, if desired, the centre 
of the segment may form the outer sight, and the 
eye of the observer be placed at each.of the inner 
sights in succession. By this plan the observations 
may be taken through an aperture not much larger 
than the loophole for a musket. 

The mines to be fired by double observation are 
usually laid down in rows converging on the ad- 
vance station B (see Fig. 73), which is therefore 








generally set back at some distance from the river 
bank, This is advantageous, for it gives more 
security to the observing station from attacking 
parties advancing by boats. The firing battery should 
be at A between A and B. Station A should be so 
placed that B can be seen. Should the cable between 
them become damaged, visual signals can then be 
used, and the battery ‘‘ earthed” at A. 

An advanced station is sometimes impracticable. 
In this case the two stations should be placed on 
opposite sides of the channel, and the text-books 
(see Stotherd’s Submarine Mines) then recommend 
that the mines should be laid in rows across the 
channel, and fired by separate intersections, a sepa- 
rate core for each mine being provided between the 
two stations, and each electric circuit having two 
breaks in it, one at A and one at B (see Fig. 74). 


Mutipie Cabies 








The plan requires a large amount of multiple 
cable (as a separate core for each mine is re- 
quired between A and B), and is consequently 
but seldom used except for firing a few advanced 
and scattered mines, which need not be moored 
in rows. The instruments employed in our 
service for firing mines by horizontal cross inter- 
sections, are termed ‘‘ telescopic observing and firing 
ares,” and are fully described with minute draw- 
ings on pages 228 to 231 of: &totherd’s ‘‘ Notes on 
Submarine Mining,” sold in New York. A general 
idea of the instruments may be formed from the 
following outline description. The ‘‘ firing arc” 
employed at station A consists of a cast-iron skeleton 
frame forming 77 deg. of a circle of 3 ft. 6 in. radius. 
There is a levelling screw at each corner. The 
front are is so arranged that several insulated 
metallic foresights can be clamped to it. Each of 
these is situated in the line of sight to a distant 
mine, and each is connected by an insulated wire 
with the cable core leading to that mine. A tele- 
scope is mounted with its vertical axis to pivot on 
the centre of the circle. A light arm is fixed to 
this axis, and sweeps round with the telescope and 


just under it. The arm carries a contact-making 
point at its outer extremity, which is connected to 
the firing battery by an insulated wire secured to 
the arm, and leaving it at the inner end. The 
lead to the firing battery passes through a key 
under the control of the observer. In case the 
front sights should slip after the mines are laid, the 
telescope is provided with a horizontal graduation 
and vernier. The telescope is set on a distant fixed 
point and the reading taken, and as each mine is 
laid the reading is taken. The correct positions of 
the sights should be tested daily by means of 
the graduated arc. By these means the fore 
sights can be fixed afterwards at any time in their 
correct positions. For short ranges the telescope 
can be removed and the observing done through 
the sights. Suitable motion in azimuth is given by 
a milled head and gearing. The arc for the station 
at B is much narrower, because one sight only is 
used. In other respects it is of similar construc- 
tion, but there is no sweep arm, the electric circuit 
being closed by a simple finger key. 

These instruments are not intended to be semi- 
automatic in their action, as might be supposed 
from their construction. They are not sufficiently 
accurate in their mechanical construction for that. 
They are used thus: As soon as a vessel arrives 
upon the line of mines, as seen from station B, the 
observer presses his firing key during the whole 
period that any portion of her hull is on the line, 
thus ‘‘ earthing” the firing battery at A. 

The observer at A moves his telescope until the 
line of sight covers the nearest mine to the line of 
the vessel’s advance, and if the vessel come near 
enough to this line of sight he presses the firing 
key. Should this occur at the same time that the 
firing key at B is pressed, the mine is fired. There 
are several defects connected with this system : 

1. The firing connections are exposed to the open 
air and weather, as the telescope cannot be worked 
accurately behind a glass screen. Rain, dust, or 
snow may consequently cause difficulties at critical 
moments. 

2. An electrical leak in the core connecting A 
and B causes a mine to be fired when the observer 
at A alone is pressing his firing key. 

3. Two instruments and two observers are re- 
quired for each row of mines, and as each observer 
should have an assistant to take his place in case 
of casualty, a large number of trained observers 
are required. 

4. The construction of the firing arc is not suited 
for observing through a small aperture, which is 
now advisable on account of the development of 
machine-gun fire. 

We next pass to the systems that depend upon 
the plane table for their general application. The 
earliest forms were very complicated and intricate. 
The one brought out many years ago by Messrs. 
Siemens and Halske, of Berlin, and since brought 
toa high degree of eflficiency, consists of a plane 
table placed in any secure position, and carrying a 
chart to scale of the mined waters. Atthe positions 
of two observing stations A and B on the chart, are 
pivotted vertically two light aluminium arms which 
sweep horizontally over the chart, one slightly over 
the other, when actuated by electric currents that 
move a system of electro-magnets in connection 
with them. 

The currents are produced by the motions of 
magneto-induction apparatus operated at each of 
the observing stations by the same winch handle 
that moves the telescope in azimuth. It is so 
arranged that each telescope and the aluminium 
arm with which it is connected electrically in the 
chart-room are always parallel to one another in 
their projections on the horizontal plane. Conse- 
quently, when the telescope points on a certain 
actual position, its aluminium arm points in the 
same position as indicated upon the chart. Jf the 
two telescopes are pointing on the same object the 
intersection of the aluminium arms projected upon 
the chart indicates the position of the object on the 
chart. If the mine positions are plotted on the 
chart the observer in the chart-room can, therefore, 
at once see whether a vessel, which the two tele- 
scope observers are following, crosses the position 
of a mine, and if a firing key for that mine be at his 
hand he can fire the mine at the correct moment of 
time. With this system a large number of mines 
can be operated by two instruments. But this is 
a positive disadvantage when several vessels attempt 
to rush through the mined waters nearly simul- 
taneously. Electric caution bells should be rung 





or other signals made in the chart-room by the 


distant observers, in order that the chart observer 
may know when the telescopes are on a vessel ; and 
the greatest care is necessary to prevent the ob- 
servers directing their telescopes on different vessels, 
or on different parts of the same vessel. 

The instruments are very costly, andsomearrange- 
ment which is less complicated and difficult to keep 
in order is preferable. The principal merit of the 
plan lies in the fact that the firing arrangements are 
under the control of an operator in a secure bomb- 
proof, and that the observers have simply to use 
their telescopes and ring or not ring the caution 
bells which they control. 

The following arrangement, which is much 
simpler, has just been patented by the writer. 
The mines are usually arranged in two rows to 
converge on an observer at B (see Fig. 75). If 


four rows are required a second advanced observer 
at Cisrequired. The observer at A is situated over 
a bomb-proof, and the telescope is fixed to a vertical 
axis carried down into the said. chamber. This 
vertical rod or tube carries a light horizontal arm 
near to its lower extremity, so that the arm and 
telescope are traversed simultaneously. The 
arm sweeps over a plane table with a scaled chart 
of the mined waters upon it. The destructive area 
of each mine is represented by a small platinised 
metal button, which is connected by an insulated 
wire with the mine itself. The arm carries a straight- 
edge contact maker, a stretched wire forming a con- 
venient arrangement for this purpose. The straight- 
edge is divided at a, b,c, d, e by insulators situated 
at points intermediate between the scaled distances 
from A of the most distant mines in each of the 
inner lines, and the nearest mine in the next outer 
line ; the mines being so planted that the latter 
distance exceeds the former. These sections of the 
firing arm are normally insulated, but are connected 
in pairs, each pair to two platinised contact points, 
No. 1 and No. 2, forming part of a small instru- 
ment illustrated on Fig. 76. A tongue ¢ normally 


we , 
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midway between these two points is platinised, and 
is connected to the firing battery F B. The tongue 
t is carried onthe extremity of an armature mounted 


on an insulated axis 0. The armature consists of a 
small flat permanent magnet, with a soft iron bar 
rivetted on either side of it. The regulating springs 
RR with set screws 8 S keep the armature pre- 
cisely in a central position between the horns of an 
electro-magnet M N when no electric current is 
passing. A small battery to ‘‘ earth” E at station B 
(or C) is connected to a single core between B and 
A by twodouble contact makers, so that a pull on 
No. 1 cord (Fig. 77) will actuate tongue ¢ at A to 





stud No. 1, and a pull on cord No. 2 will move ¢ at 
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Ato stud No. 2. The observer at B therefore simply 
pulls cord 1 during the passage of a vessel across line 
1, and cord 2 during her passage across line 2. 

The observer at A keeps his telescope on the 
vessel, and pulls a contact maker with his foot or 
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knee so long as the crosshairs of his telescope point 
fairly on the object. If the vessel come within the 
sphere of action of a mine it is consequently fired 
at the right moment. 

The above arrangements are capable of several 
modifications. For instance, two cores may connect 
A and B, and two electric bells of different tones 
may berung from B, one when the vessel is passing 
line 1, the other when she is passing line 2. In 
this case there should be a chart-room operator who 
would prime that section of the straight-edge which 
fires the mines in the line corresponding to the 
ringing bell. The observer at A would simply 
follow the vessel with his telescope, informing the 
chart-room operator in some manner (electrically or 
vocally) when he is on or offthe object. Again, the 
electric communication between A and B may be 
broken, or never made, and visual signals from B 
would then be resorted to. 

Instruments of the kind to be erected in a 
hurry, should have the plane table and chart 
placed immediately under the telescope, the whole 
being set up by three levelling screws on the top of 
a parapet. Moreover, it may then be desired to 
avoid the use of the auxiliary instrument already 
described, and perhaps to rely upon visual signals 
from advanced observers. Under such conditions 
the mines can be planted so that the lines are 
directed upon any suitable points F., II., IIT., IV. 
see Fig. 78), which can be situated on either side of 
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the channel. Thus a red flag by day or a red light 
by night displayed by observer I. would indicate a 
vessel on line I. Ditto at III. for that line. A 
green flag or light at II., and also at IV. At night 
a white light at each of these advanved posts, and 
screened towards the front, would be directed con- 
tinuously on A to indicate their positions to the 
central observer. lf wires be laid to I., II., IIL, 
IV. subsequently, it can be done as shown on 
Fig. 71. 

_ I prefer to use only two lines, as a general rule, 
in connection with one plane table, because a 
sufficient number of mines can usually be planted 
in two lines, for one central observer to attend to, 
and his actions would be hampered if he or his 
assistant had to attend to several outlying observing 
stations. When four lines are used it is therefore 
better to employ two plane tables at A, each having 
two lines plotted upon it. When this is done in 
connection with dispersed observers to the front, 
the further the two lines on each plane table are 
separated the better, because there is then less 
liability to make mistakes. Consequently one 


plane table should takes lines I. and III.; the 
other, lines IT. and IV. 
It may sometimes occur that mines have to be 


planted behind the central station A, in which case 
the same arrangements are applicable, the outer 
observers being located towards the rear of the 
general position. When a channel is very broad, 
each side may conveniently be dealt with sepa- 
rately, the mines on each side channel en 
in lines converging in the other station. Thus, in 
Fig. 79, the mines in the right channel would 
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be laid in lines converging on station B, and within 
the ring areas described from A as centre. Also 
the mines in the left channel would be laid so as to 
converge on A, and would be connected to a plane 
table in B. The central portion of the channel 
could conveniently be mined with electro-contact 
arrangements. 

It will be noted that in this system of firing by 
observation, the angles of intersection do not vary 
greatly from the best possible angle, viz., 90 deg. 

In conclusion, it should be observed that what- 
ever arrangement be used for firing by observation, 
it should be simple, not liable to get out of order, 
well protected, effective when the vessel of a foe is 
enshrouded in smoke. Every arrangement possesses 
certain inherent defects and advantages. It is for 
the adept to select the one which he considers best 
adapted for any required conditions and locality. 

(To be continued.) 


LITERATURE. 


Standards of Length and their Practical Application. 
Edited by Groreck M. Bonn, M.E. Hartford, Conn., 
U.S.A.: The Pratt and Whitney Company. 

In the comparison and regulation of standard 

gauges, one of the most important conditions to be 

observed, is temperature, and Professor William A. 

Rogers in a report to the Pratt and Whitney Com- 

pany has set forth the result of some very interest- 

ing observations on this point, together with infor- 
mation respecting the construction and testing of 
standard gauges. ‘‘The imperial yard of Great 

Britain” and the ‘‘ Bronze 11” of the United States 

Bureau of Weights and Measures, are manufactured 

of an alloy composed of 16 parts copper, 24 parts 

tin, and 1 part zinc. The Pratt and Whitney 

Company employ tempered steel in the construc- 

tion of their gauges, and adopt as the standard tem- 

perature 62 deg. Fahr., which is that of the imperial 
yard. The ‘‘ Bronze 11” being standard at 61.79 deg. 

Fahr. is stated to be 22 millionths of an inch too 

long at a temperature of 62 deg. 

The markings on the Pratt and Whitney gauges 

are ruled upon polished gold buttons sunk into the 

bar, and though it appears that their gauges are 
as a rule made of steel, some of them, referred 
to, are composed of alloy, with varying lengths and 
sections. For the maintaining of unvarying lengths 
of standards, a perfectly plane surface must be 
obtained to support them on ; this is procured by 
testing a bedplate with a shallow pan of mercury, 
and observing the variations on its surface by a 
microscope, travelling on ways above its surface in an 
invariable plane. A rule is laid down for the plac- 
ing of supports under the gauge, so that the surface 
should not warp, the formula is— 
length of bar 
Jz Wel if 

N representing the number of supports. This 

will give the distance from the centre, to where 

the supports should be placed, or in the case of 
several supports their distance apart. This method 

has an advantage over support throughout upon a 

supposed plane surface, because, whenever the bar 

is placed upon its supports at neutral points, it 
will shortly fall into an invariable plane. For 
grinding bars to the correct lengths at a given 
temperature, extreme care is necessary ; first the 
bar should be brought to within a one-thousandth 
part of an inch of the standard ; during the operation 











@ constant temperature must be maintained between 





the bars by immersions in a bath of the same 
liquid. If bars are not the same shape, the operator 
is likely to be deceived by the apparent change 
in their lengths, from the unequal evaporation 
upon the two bars. Then tests in the atmosphere, 
ranging over fifteen days, should be instituted, at 
temperatures ranging, as far as possible, above and 
below 62 deg. Fahr. ; the corrections thus obtained 
supply a basis to estimate the amount to beeventually 
taken off. In a case where the relative coefficients 
of expansion are known, three or four days’ testing 
will sufficient. When the mass of one bar 
greatly exceeds the other, extreme difficulty may 
be found in regulating the alterations resulting 
from changes of temperature. 

In an instance recorded, in the volume under 
notice, of the Pratt and Whitney bars being tested 
with a standard of considerably smaller section, the 
air in the test-room standing for several hours at 
78 deg., a window was opened for 30 seconds, then 
closed again ; tests were instantly begun, the opera- 
tion requiring 40 seconds, when it was found that 
the smaller standard had lost on the Pratt and 
Whitney bar 468 millionths of aninch. The tem- 
perature of the outside atmosphere during this 
experiment was 20 deg. In another instance, 
when a larger volume of outside atmosphere was 
admitted, the smaller bar lost on the larger 1672 
millionths of an inch within 35 seconds. Some 
highly interesting phenomena may be observed by 
noting the action of the temperature on the shrink- 
ages of zinc bars as compared with glass. It may seem 
hardly credible to those who have not studied the 
subject, nevertheless the entrance of an observer 
into a testing room will, owing to the temperature 
of his body, alter the temperature of the room 
4 deg. in about five minutes, provided the tem- 
perature of the room is considerably below that of 
the observer. The altered condition may be seen 
by the thermometer, and with delicately constructed 
strips of metal, their alteration will instantly note 
his presence. Inthe interesting book under review 
voluminous records of observations are embodied, 
showing the action of the various metals and alloys 
under different circumstances. 

The remainder of the book consists of a series 
of reports and letters. The report of the Com- 
mittee on Standards and Gauges, presented to 
the annual meeting of the Mechanical Engineers, 
New York, 1882 ; the report of the Committee of tlie 
Master Carbuilders’ Association on Standard Screw 
Threads, Philadelphia, 1882; ‘* A Screw-Thread 
Primer,” reprint from the Railroad Gazette, 1882, 
quoting some articles which have appeared from 
time to time on the subject in ENGINEERING ; re- 
prints from the Journal of the Franklin Insti- 
tute; reprint of lectures delivered before the 
Franklin Institute by George M. Bond, on 
‘Standards of Length and their Subdivision,” and 
‘‘ Standards of Length as Applied to Gauge Dimen- 
sions” are amongst the contents. Throughout the 
book diagrams and plates are interspersed to illus- 
trate the methods of measuring and the machines 
employed. 
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DIAMETRAL PHYSIOGRAPHY. 


Weare indebted for the subjoined diagrams headed 
‘* Diametral Physiography” to His Majesty King 
Kalakaua, of the Hawaiian kingdom (better known 
by the name of the Sandwich Islands), assisted by his 
scientific adviser, Mr. J. Dégraves,C.E. The dia- 
grams here shown are some of a series from which 
it is intended to construct a model of the world, 
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diagrams was as follows : 
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Fig.3. Section on South Latitude 20° 
East Long & West long. 


the diagrams before us, which, presenting as they | crust, so to speak, would be as represented in the 
do, sections of the land and sea at certain parallels | di 
of latitude, afford a new view of our globe which |in order to bring the elevations and depressions 
must be extremely interesting Briefly speaking, 
the idea of his majesty in the construction of these 


m. Not exactly as represented, though, for 


|more prominently forward the vertical distances 
| are, of course, ona very much larger scale than the 


| horizontal. Roughly speaking, the vertical scale 


‘* Here is a theory as to the shape of the molten is a thousand times as large as the horizontal. 
globe, let us consider the best way of investigating 
it. The author takes the North Pole as an obtuse | graduations of longitude, the vertical line, i.e., the 


The circle in the centre of the figure gives the 


Fig. 2. 
South Latitude 40° 
” 





South Pacific Ocean 





Fig.4. Section on South Latitude 40° 


South Atlantic Ocean 


8492.4. 


Fig. 6. 


40° North Lacitude, © 


reenwich y 


G 





” South Pacific Ocean. 


DIAMETRAL PHYSIOGRAPHY 


“Cag, 
=_ OF THE GLOBE 
“é 


Section Parallel. 





ih 
TAN 








ig. 6. 





tion, 60° North Latitude 
Brit. 


arr 











which model is to be brought before the public at 
one of the great exhibitions as soon as it is com- 
pleted. The original idea of his majesty when 
starting his researches on this matter was to confute 
or perhaps confirm the theory broached by Mr. 
Ww f. Green (late Minister of Foreign Affairs to 
the king, and now Prime Minister to his majesty) 
in his work entitled ‘‘ Vestiges of the Molten 
Globe,” that the form of the solid crust of the earth 
is that of a tetahedron. We do not propose here to 
follow Mr. Green in his arguments—any one dis- 
posed to do so can obtain his book, which was 
ublished by Mr. Ed. Stanford, Charing Cross, 
ndon, in 1875—but rather to confine ourselves to 





solid angle, so that if I take sections along various 
parallels of latitude normal to the axis of the earth 
through the poles, the outline of the solid crust 
thus shown should represent more or less a 
figure of six sides.” 

Accordingly the work was undertaken and is now 
well advanced, and we may hope soon to see King 
Kalakaua’s labours brought to a successful close. 
We will now proceed to an explanation of the dia- 
grams. 

Diagram Fig. 1 represents the globe as cut off at 
20 deg. south latitude, that is to say, suppose a slice 
to be taken off the world cutting the latter round the 
parallel of 20 deg. south, the land and water at the 





line pointing towards the top of the figure being 
the meridian of Greenwich. The lines radiating 
from the centre are drawn so as to show especially 
the limits of the land on the parallel for which the 
figure is constructed. So much for what is termed 
the diametral figure; in the diagram Fig. 3 we 
have the same thing as it were unrolled; the 
crust is cut at the meridian of Greenwich, and 
peeled of the body, just in the same way as one 
would peel a strip off an orange. The proper end 
is then placed at the left of the diagram, and the 
rest straightened out along the paper to the 
right. The various heights of the land and 
depths of the sea have been taken from the most 














Fes. 24, 1888.] 


ENGINEERING. 





185 








PORTABLE DRILLING MACHINE. 
CONSTRUCTED BY MESSRS, JOHN WILD AND CO., ENGINEERS, CHADDERTON. 







Fig.1. 





Plan at C. 
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trustworthy sources obtainable, and though the 
latter have been difficult to obtain and in some 
cases had to be more or less assumed, they are in 
the main trustworthy, since those latitudes have 
been selected at which the ocean depths are best 
known. In the same way diagrams Figs. 2, 5, and 
6 represent sections taken at 40 deg. south, 40 deg. 
north, and 60 deg. north respectively, while Figs. 4, 
7, and 8 represent the developments of these sec- 
tions in the manner already explained. 

The diametral figures are interesting as exhibiting 
the shape of the earth’s crust looked at from Mr. 
Green’s point of view, and the reader must judge 
for himself whether Mr. Green’s: theory is borne 
out, supposing the heights and soundings given 
here to be accurate. In any case we are much 
indebted to His Majesty King Kalakaua and Mr. 
Dégraves for their researches, and look forward to 
the time when the contemplated model will have 
arrived at completion. 








HAND-POWER DRILLING MACHINE. 

Tue hand-power drilling machine, which we illus- 
trate above, is manufactured by Messrs. John Wild 
and Co., of Chadderton, Oldham. The power is 
applied by a crank or flywheel at the end of the spindle 
B, but not shown in the engraving. The motion is 
transmitted to the drill spindle O through a pair of 
bevel wheels, of which one, F, has a long sleeve sliding 
over the drill spindle and connected to it by a key 
sliding in a long groove. There is an automatic feed 
by one by the differential gear D, E, G, H, and also 
ahand feed operated by the wheel AB. The thrust of 
the drill is taken against a roller bearing, situated 
between the feed nut and the bracket (Fig. 3). The 
spindle is of forged steel, and the wheel of malleable 
cast iron. This drilling machine is made in three 
sizes to drill 4in., 5in., and 6 in. deep respectively, 
and from # in. to 1? in. in diameter, 





THE WELLS LIGHT. 

WE annex illustrations of a new lamp called the 
Wells light, which is being brought out by Messrs, 
A. C. Wella and Co,, of Ardwick, Manchester. This 
firm make a speciality of small unbreakable lamps and 
oil feeders, 

Messrs. Wallwork and Wells have worked several 
ears to bring this light to perfection, and it is now 
n such a simple form that it can be worked with 

the most ordinary care ; there is no fixing required, 
and the lamp is unlike others which have to be sup- 
poe with a continuous supply of air or steam, as it 

entirely portable and can be swung up to any height 
and removed about easily. The power of the present 
burners made varies from 2000 to 2500 candles, but 
much larger lights can be produced; the power just 























a 
HUE 
* —— 














mentioned is obtained at a cost of under 3d. per hour. 
The oil is forced to the burner by air compressed with 
a small hand pump fixed to it, and it runs for several 
| hours without attention ; the pump will also force in 
the oil which compresses the air in the same manner, 





The oil passes through tubes in the burner, where it 
is turned into vapour by the heat of the flame. 

We understand that these lamps are coming largely 
into use. Several of the principal railway companies 
are already adopting them, and the Manchester Ship 
Canal contractors have them in service and contem- 
plate putting them on all their workings. 








EDMESTON’S CLUTCH. 

THE accompanying engraving illustrates a fric- 
tion clutch designed and manufactured by Messrs. 
Archibald Edmeston and Sons, Cannon-street Works, 
Salford, and which we believe is being introduced 
with considerable success. 

As will be seen from the drawings, the‘construction is 
very simple. The pulley is keyed on to a boss on the 
outer part of the clutch A, which runs loose on the 
shaft, and within this outer part is a ring B cast with 
a boss, through which the shaft also passes, and to 
which it is keyed. This ring forms an easy fit with A, 
and is gradually reduced in thickness as shown ; at its 
thinnest it is cut, so that it is capable of being 
expanded, and when forced against the face of A, drives 
the pulley. The — is effected by means of a 
right and left-handed screw working in two nuts, 
fitting into sockets inthe ring. This screw is turned 
by sliding the boss C along the shaft, and shifting the 





lever D. The middle part of this screw is grooved 


longitudinally, and the lever D is secured to it by a 
key held with a set screw; the slot in the lever is 
sufficiently deep to allow the key to be shifted clear of 
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the grooves in the screw, so that the lever can be 
turned on the boss of the screw to take up the wear of 
the clutch. 





CYLDE SHIPBUILDING AND MARINE 
ENGINEERING IN 1887. 


[First ArTIczE. ] 


Ir may confidently be affirmed the ‘‘turn of the 
tide” has again come to the great shipbuilding in- 
dustry of the Clyde, the period of the last depression, 
which began in the year 1884, and became more pro- 
nounced in the two following years, having now come to 
anend. There is just the possibility that the ‘‘ good 
time ” which has now set in may not be of many years’ 
duration, but so far as present appearances will enable 
us to judge, there are better things in store for ship- 
builders, marine engineers, and shipowners than those 
which have fallen to their lot during the past two or 
three years. The output of the past year of the Clyde 
shipbuilding trade was decidedly under the average, 
but the returns show that there was an improvement 
over that of the year immediately preceding, alike in 
respect of the amount of work turned out and the 
value of the same. Including the vessels built and 
launched, and those built and subsequently shipped in 

ieces, the year’s output included 295 vessels of all 

inds, of a total of 193,109 tons, as compared with 
193 vessels, aggregating 175,972 tons, in the year 1886, 
Last year’s output was thus 17,137 tons ahead of that 
of the preceding year, but it was 1416 tons short of 
that of 1885; and when we go back to the year 1883, 
we find that the falling off last year was so great as to 
cause the output of 1883 to stand out in very bold relief, 
and to be of quite a phenomenal character, as it 
amounted to 415,694 tons, or considerably more than 
double the output of last year. Going back still 
further, to 1880, the first year of the last revival in 
this great industry, we find that the output was 
239,015 tons, which increased to 331,869 tons in 1881, 
and to 389,000 tons in the year 1882 ; and even in the 
year 1884, when the recent period of depression had 
set in, the amount of new shipping turned out from 
the Clyde shipbuilding yards reached the great total 
of 297,667 tons, or upwards of 100,000 tons in excess 
of the past year’s output. When the last period of 
depression was running its course it attained its 
lowest point in the year 1879, in which year the total 
output of new shipping was only 168,460 tons ; so that 
the past year’s returns show to advantage to the ex- 
tent of 24,649 tons. 
It would be exceedingly difficult to get at the exact 
value of the new shipping built on the Clyde in the 
past year, but on a good and reliable assumption it 
may set down at about four and a half millions 
sterling, or half a million more than the value of the 
output of the preceding year, and one million 


more than that of the output of 1885, which, as 
we have already stated, was only 416 tons in excess 
This extraordinary increase 





of that of the past year. 
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in the value of the shipping built last year is due to 
the fact that it embraced an unusually large proportion 
of steam tonnage—upwards of 60,000 tons more than 
was included in the output of 1885—while the sailing 
tonnage was less to that extent than that of the year 
in question. The new shipping turned out in 1884 
was valued at seven and a half millions sterling, and 
that of the preceding year, a sort of annus mirabilis, 
was estimated at ten millions sterling. These values 
of the output of new shipping in recent years enable 
one to form some sort of notion of the extent and 
national importance of the Clyde shipbuilding industry, 
including under that term not only the ships as they 
are launched, but as supplied with their propelling and 
other machinery, and thoroughly fitted and equipped 
for their respective services. Amongst the vessels 
launched from Clyde shipyards in the course of the 
past year, one warship was os by the builders at 
something like 50/. per ton, and another at about 441. 
per ton, while first-class ocean-going passenger 
steamers, fitted with triple-expansion engines, cost their 
owners 27/, to 28/. per ton. In this connection it may 
be mentioned that a fair average cargo steamer may be 
had on the Clyde at a cost of about 16/. 10s, per 


ton. 

There are between forty and fifty firms on the Clyde 
that claim position and status as shipbuilders, but a 
number of them are only in a very small way, and two 
or three of the yards were closed during the whole of 
last year, while one or two others, although ‘‘ open,” 
turned out no new shipping. The first position in 
respect of total output for the year was again taken 
by Messrs. Russell and Co., of Port-Glasgow. They 
headed the list with fifteen vessels, six steamers and 
nine sailing ships, aggregating 27,042 tons, or 2802 
tons under their output in 1886. Messrs. Alexander 
Stephen and Sons, Linthouse, Govan, stand next in 
order, with a total of 22,915 tons, or 19,387 tons short 
of what they launched in 1886. They put eight 
steamers and two sailing vessels into the water last 
= The third position in respect of new shipping 

uilt was taken by Messrs. William Denny and 
Brothers, Dumbarton, whose output included no fewer 
than thirty-one vessels ; a large proportion were small 
and shipped in pieces. Their aggregate was 19,948 
tons. Messrs. D. and W. Henderson and Co., Meadow- 
side Shipyard, Partick, took the fourth place, with 
14,452 tons of new shipping, all except 155 tons being 
steam tonnage. They were followed by the Fairfiel 
Shipbuilding and Engineering Company, with six 
steamers, of a total of 13,228 tons. Messrs. Caird an 
Co., Greenock, occupy the next place in the list with 
two steamers, aggregating 12,525 tons. Messrs. 
Lobnitz and Co., Renfrew, who built 10,000 tons of 
new shipping, stand next in the list. Then come 
Messrs. Robert Napier and Sons, and Messrs. James 
and George Thomson, with 8800 tons and 8130 tons 
respectively. The list shows three firms—Messrs. 
Charles Connell and Co., Messrs. Robert Duncan and 
Co., and Messrs, A. M‘Millan and Son—as having 
launched 7840 tons, 7663 tons, and 6475 tons re- 
spectively. None of the other firms had an output 
reaching 5000 tons, although that of Messrs. John 
Reid and Co., Port-Glasgow, was cnly short of it by 
22 tons. 

The new shipping of the past year included three 
vessels for home and foreign Governments, two of 
them being very notable ships. One of them is the 
Reina Regente, a steel cruiser of 5000 tons, built by 
Messrs. James and George Thomson, Clydebank, for 
the Spanish Government, and supplied by the same 
firm with triple-expansion twin-screw engines of 
12,000 indicated horse-power. This vessel, which is 
one of remarkable speed, has already been described at 
length in the pages of ENGINEERING, and therefore it 
is not necessary to say more about her now. The 
other notable war vessel of the year is the Galatea, 
also a steel twin-screw. This vessel is of 5000 
tons, and has triple-expansion engines of 9000 
indicated horse- power; she was built for the British 
Admiralty, by Messrs. Robert Napier and Sons. She is 
one of the belted cruiser type of warships, and a 
similar vessel, the Australia, was turned out of the 
same shipyard in the preceding year. Another Govern- 
ment vessel was the El Mounsef, 40 tons, and with 
engines of 100 horse-power indicated, supplied by 
Messrs. Ross and Duncan to the. Egyptian Government, 
on whose account several steamers were built in the 

receding year for coastguard service on the Suez 

anal. 

In the year 1886 the Government vessels built on 
the Clyde numbered fourteen, and aggregated 16,579 
tons, but the average for some years previously was a 
very much smaller tonnage. 

During the past year paddle steamers were built 
on the Clyde aggregating 13,754 tons. This is the 
largest aggregate for the past eleven years, the yearly 
average being about 8000 tons. The past year’s great 
total of paddle-propelled shipping was largely owing to 
the demand made on account of the Irrawaddy Flotilla 
Company, of Glasgow and Rangoon, for the navigation 
of the Irrawaddy, opened up by the late Burmese war, 
Messrs. Denny and Brothers built no fewer than ten 





paddle steamers for that company’s traffic, four of 
which were vessels of 674 tons each, with engines of 
1500 horse-power indicated. The others were all smaller 
vessels, ‘I'wo large, fast-sailing, and splendidly 
equipped paddle steamers were built during the year 
by the Fairfield Shipbuilding and Engineering Com- 

any, for the Isle of Man, Liverpool, and Manchester 
Seen Packet Company. ‘They were the Queen Victoria 
and the Prince of Wales, each of 1568 tons, with 
engines of 7680 and 7600 indicated horse-power re- 
> arty For the Steamvaart Maatschappy, or 

eeland Steamship.Company, of Amsterdam, the same 
builders constructed the paddle steamer Nederland, a 
vesse] of 1677 tons, with engines of 4600 indicated 
horse-power. This vessel was built for the cross- 
Channel service, for which two similar steamers were 
built by the Fairfield Company in 1886. Another 
paddle-wheel steamer, named the Empress, a vessel of 
1084 tons, with engines of 6450 indicated horse-power, 
was built in the same yard last year for the London, 
Chatham, and Dover Kailway Company, a sister ship 
to the Victoria, built in the preceding year. Two 
paddle steamers, one of 626 tons and one of 629 tons, 
were built last year by Messrs, Alley and Maclellan. 
They were shipped in pieces, as also their engines con- 
structed by the same firm, and intended for river 
service in connection with the Bengal and North- 
Western Railway of India. Messrs. A. and J. Inglis 
built a paddle steamer named the Ramapoora, a vessel 
of 857 tons, with engines of 2200 indicated horse-power. 
She was built to the order of the British India Steam 
Navigation Company. In all there were twenty-two 
paddle steamers built on the Clyde last year, but on 
the remainder it is scarcely necessary to enlarge. 
While the special feature of this portion of the past 
year’s output of new shipping was the great addition 
to the Irrawaddy Flotilla Company’s fleet, that of the 
preceding year was a somewhat similar addition to 
the fleet of the River Plate Flotilla Company, an ad- 
dition of fully 4000 tons. 

More than one-half of the total output from the 
Clyde shipbuilding yards last year consisted of screw 
steamers for the mercantile ‘navy, in all 107,520 tons, 
or 33,672 tons over the output of the same kind of 
vessels in the year 1886. As contrasted with the out- 
put of such vessels in the year 1883, the screw steam 
shipping turned out last year was 208,670 tons behind. 
The greatest addition of screw shipping made during 
the year to any mercantile steam fleet was 12,525 tons, 
which was built by Messrs. Caird and Co. for the 


d| Peninsular and Oriental Steam Navigation Company. 


Including the two vessels added to the P. and O. fleet 
last year, the Victoria and the Britanmia, there have 
been built for that company no fewer than eighty- 
five steamers, of a total of 222,500 tons, on the Clyde 
during the last forty-eight years. The next place, as 
to the amount of new shipping taken during the year, 
is held by the British India Steam Navigation Com- 
pany. There were built for that company last year one 
paddle steamer (already referred to) and four screw 
steamers, the five vessels aggregating 10,984 tons ; and 
in the preceding year the company held the first place 
with 11,191 tons, and in 1885 the first, with 10,051 
tons. In all, they have had from the Clyde 112 
steamers of a total of 202,000 tons; three screw 
steamers of a total of 8144 tons were built last year 
for Messrs, Bell Brothers and M‘Lelland, Glasgow, 
by Messrs. D. and W. Henderson and Co. They were 
the Bellaura, Bellena, and Bellenden, of 2714 tons, 
2715 tons, and 2715 tons respectively, and intended 
for the ‘‘ Bell” Line. The same builders supplied 
Messrs. J. and A. Allen, Glasgow, with two new 
screw steamers, the Rosarian, 3077 tons, and the 
Monte Videan, 3076 tons, for their River Plate line. 
For Messrs. Robert MacAndrew and Co., London, 
Messrs. Russell and Co. built two large screw steamers, 
the Tasso and the Ariosto, 2989 tons and 2992 tons 
respectively. The North German Lloyd’s Company, 
of Bremen, added their fortieth Clyde-built steamer to 
their already great fleet last year, the vessel being the 
Lahn, of 5661 tons, with engines of 9310 indicated 
horse-power. This steamer bids fair to become one of 
the most notable vessels in the Clyde output of the 
past year. She was built by the Fairfield Shipbuilding 
and Engineering Company. 





AMERICAN MACHINE TOOLS. 

WE illustrate in the present issue two American 
machine tools by Messrs. Bement, Miles, and Co., of 
Philadelphia, U.S.A. These are a locomotive cylinder- 
boring machine and a 60-in. tyre-boring and turning 
machine. The special purpose of the 60-in. tyre- 
boring and turning machine is the boring and turning 
of the steel tyres for locomotive drivers and other 
wheels up to a diameter of 5ft. Machines of several 
sizes are built, with capacities ranging from 4 ft. to 
7 ft. The bearing in which the table runs has the 
Schiele curve outline, is of 1 diameter, and is 
effectually protected against any tendency to rise from 
the side pressure of heavy cuts. Instead of slidin 
upon one continuous cross slide, each of the two too 
saddles has its own independent slide, and the outlet 





ends of these are inclined towards the front, so that 
they make with each other an angleof about 112 deg. The 
adjustment and control of the tools, their feed gear, 
&c., are thus brought within easy reach of the operator. 
Each tool slide can be placed at any such angle with 
the table as required by the different tapers used in 
wheel treads, and either may cut vertically while the 
other cuts horizontally. 

The capacity of the locomotive cylinder-boring ma- 
chine is sufficient to bore and face locomotive cylinders 
of all the sizes now in use. The boring bar is 7in. in 
diameter, hollow, and made of fine and hard cast-iron, 
It passes through long sleeves, which revolve in the 
two heads of the machine, and it is thus subjected only 
toasliding wear. It can be moved far enough back, 
by a rack and pinion hand motion, to allow the 
cylinder to be lowered vertically into place. There 
is an automatic reversible feed of four grades, giving 
a rapid advance for the finishing cut. The facing 
heads are attached by friction to the inner ends of the 
boring bar sleeves, and do not revolve unless caused 
to do so by tightening the friction bolts. The boring 
cut may thus be adjusted and started without the 
annoyance and risk to the operator caused by the 
rotation of the facing heads, each of which can be 
started and stopped for change or adjustment of tools 
without interfering with the progress of the boring cut. 





COMBUSTION WITH NATURAL AND 
FORCED DRAUGHT. 


On the Combustion of Coal and some Evaporative Experi- 
ments with Natural and Forced Draught.* 
By Witu1aM GEpDES SPENCE. 
(Continued from page 153.) 

ON one occasion, just before the violet flame commenced, 
the uptake temperature registered 750 deg. Fahr. ; a few 
minutes afterwards, when filled with blue flame, the 
temperature as found by Siemens’ pyrometer was 910 deg. 
Fahr., the fires not having been touched in the mean time. 

From the above it will be observed that during the 
whole time there are indications of want of oxygen to the 
furnace, first after firing, by the emission and continuance 
of dense black smoke, next when the fires have become clear 
and even quite thin, by the appearance of the blue flame of 
carbonic oxide in the a indicatirg that the oxygen of 
the air entering through the grates had been first converted 
into carbonic acid near the bottom of the fire, and then in 
passing up through, or over the bright coked fire had been 
reduced to carbonic oxide, falling in temperature in doing 
so, but had some additional air been supplied direct above 
the coal the combination of its — with the carbonic 
oxide would have taken place in the furnace, raising its 
temperature by shortening the flame, and thus increasing 
the efficiency of combustion. 

In heavy fires of some 12 in. thick this condition of 
affairs will not be improved by increasing the draught or 
pressure of air below the grates only, as by so doing the 
rate of combustion is only increased, and it will be found 
that within reasonable limits of pressure the rate of air 
supply to fuel remains f arsecgpana A unaltered. This fact the 
writer has noticed in firing some torpedo boat boilers of 
the locomotive type, where an even fire of some 12 in. 
thick was maintained, and trials conducted with pressures 
of air in the ashpit varying from 2 in. to 5 in. of water, no 
air being admitted direct above the grates except such as 
passed in while the doors were open charging. Throughout 
the whole of these trials the units air per unit coal, as de- 
termined by the amount of air sews berg ashpit, varied . 
but little, and was in all cases below what is necessary for 
full and proper combustion and dilution of both gases and 
solid carbon, that is, for goa combustion. The writer 
also found a similar result in the furnaces of a merchant 
ship boiler when burning thick fires of small coal on 
grates on the Ferrando system ; in this case the firebars 
were placed crosswise, and each # in. thick, with 7; in. 
air spaces, all the air being forced up through these at 
about 4 in. Decors in the ashpits, the pressures in the 
furnaces and combustion chambers were so balanced by 
the chimney damper that on a door being opened no air 
entered, but the flame kept pulsating backwards and for- 
wards in the doorway, being neither drawn in nor blown 


out. 
Keeping thin fires to economically bring sufficient 
free oxygen up through the fires for combination with 


the gases rising at the top, is practically a very difficult 
proceeding, especially under forced draught, as then the 

ressure of air is very apt to burn the fire into holes, 

he writer has frequently found, after having had a 
fire carefully levelled and the fresh coal spread all over, so 
as to make an even thickness of some 6 in., that on 7 
ing the door some minutes afterwards the top surface of the 
coal would be a good deal caked, with here and there 
several cracks through which the air could be seen blowing 
strongly ; and thus instead of coming up and issuing in 
equal amounts per unit surface it was introducing itself 
in a few dense streams, a method by no means ad- 
vantageous a rapid diffusion ; and probably the 
furnace was discharging into the uptake at the same 
moment both carbonic oxide and heated atmospheric air. 
By introducing the air for the gases direct to them at the 
top a more even state of incandescence throughout the 
mass of the fire is also obtained; this was particularly 
noticeable in trials Nos. 7 and 8 in Table II., when a few 
holes only just above the doors were open, and the fires 
kept as thick as the high grates then in use would permit. 


* Paper read before the North-East Coast Institution 
of egos and Shipbuilders. 
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ENGINEERING. 


[Fes. 24, 1888. 








On opening the doors some time after charging, the coals 
in way ofthe holes, and just where the air would strike, 
were always found quite red and charred, while the sur- 
rounding surface still remained black. 

Under natural draught the difference in the very look 
of a fire supplied with a well-distributed and proper supply 
of airis very marked. When the quantity of air is de- 
ficient, too great, or badly distributed, the deeper yellow- 
coloured, long, trailing, smoky flame is seen; and this, 
though somewhat formidable in appearance, is much lower 
in temperature and far less efficient than the lighter 
coloured, shorter, clear, fiery-looking appearance obtaining 
in a properly regulated furnace. 

In considering the best practical method of introducing 
the air direct to the gases several considerations must be 
kept in view; first, if introduced through the furnace 
fronts at A, Fig. 1, this has the advantage of passing it 
over the whole length of the grate, and thus having a 
greater length of run it gains more time for diffusion ; 
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mulates in the bottoms of the combustion chambers, and, 
in an ordinary return tube merchant-ship boiler, this 
would eventually rise and cover the holes. 

This question of diffusion also points to the very real 
advantage to be gained by large diameter furnaces and 
good combustion chamber capacity, as in these more 
8 and time are allowed for the proper mixing up of 
the atoms of oxygen and coal gas; also a small diameter 
furnace has the disadvantage that the flame, coming into 
direct contact (or as near direct eontact as flame can be 
made to assume) with the metal of the furnace, having 
water at a comparatively low temperature on the opposite 
side, becomes cooled, and smoke is perma ne produced. 
In actual marine boilers it is a practical impossibility to 
get as great a diameter of furnace, or anything like as 
much combustion chamber capacity, as would be deemed 
necessary if only the question of perfect combustion had 
to be considered, as for this purpose the flame ought never 
to reach the metal at all, but due attention being paid to 





Fig 1. 





square inch above the atmosphere, and the surplus steam 
blown off by a special relief valve or the safety valve. The 
escaping steam always appeared quite dry, and there was 
no appearance of priming. 

A table appended tothis paper givesthe ultimateanalysis 
and absolute calorific value of the coal used, as certified 
by Mr. Pattinson, the borough analyst, from carefully 
selected samples from fourteen separate trials. The coals 
were always got from the same colliery, they varied but 
little in size or quality, and were fairly free from dirt and 
dust. ther were weighed out on a small Pooley’s weigh 
table, which was frequently checked by standard 56 lb. 
weights. Before beginning each trial the fires were 
burned very low and quite clear. Their condition was 
then carefully noted, and at the finish they were burned 
down and left at the same level and condition. For a 
series of comparative trials, such as those required for the 

urposes of this paper, this method is quite good enough ; 
but in trials intended purely to determine the efficiency 
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the holes should, however, be weil distributed, and kept 
as low in the fronts as possible, as there would appear to 
be some danger of air introduced at the top passing along 
just under the plate of the furnace crown. The fronts 
should be constructed of double plates, with the holes 
so arranged that nothing is lost through them by radia- 
tion. 

If introduced through the top of the bridge at B, 
Fig. 1, the air loses something in length of run, but has 
the advantage of entering the furnace at a point where 
all the gases must necessarily pass, and where there is 
always » high temperature ; also, in issuing from the top 
of the bridge, the air is injected among the gases normally 
to their line of motion, which is » condition very favour- 
able for assisting their diffusion. ‘This method has, how- 
ever, the disadvantage that the holes can be very easily 
covered over by any slag or clinker, which may find its 
way to and remain Be on the top of the bridge, Itis 
also somewhat difficult to arrange a form of hollow bridge 
which would long stand the heat of the fire. Introducing 
the air through the bottom part of the back bridge at 
C, has the advantage of its always being possible to 
see from the stokehold if the holes are clear, but they 
should be kept as high up as possible, as dirt soon accu- 





actual practical requirements, the larger the diameter of 
furnace and the greater the combustion chamber capacity 
the better. 

In the class of boiler used in these experiments it would 
have been advantageous for efficiency of combustion to 
have introduced a hanging bridge, or baffler, behind the 
firebar bridge H, Fig. 1. The gases striking against and 
being deflected downwards from this bridge would have 
become more thoroughly diffused. This would at the 
same time, however, tend to check the draught, and 
though favourable for efficiency would have slightly re- 
duced the rate of evaporation. 

Having thus traversed some of the general principles of 
combustion in furnaces, it remains to describe the method 
of conducting the experiments, and observe how far these 
principles have been attended to or borne out by the 
results, 

The boiler employed is shown in Fig. 1. It was only a 
little over eighteen months old, and was fairly clean and 
in good condition throughout. The whole circumferential 
surface was clothed with about 24 in. of non-conductin 
cement, the front end being the only surface left eal 
to radiation. It supplied steam for driving several small 
engines, the pressure being kept steadily at 55 1b, per 



















| of a boiler and available calorific value of coal, it would 
be better to empty the grates both before and after each 
trial, as the results got by the method adopted are through- 
out slightly higher than the correct amount, owing to the 


fact that, although the experiment is begun and ended 
with fires of the same thickness and apparent bright- 
ness, yet, at the finish, they contain a greater percentage 
of ash and clinker than they did at the beginning, Owing, 
however, to the clean nature of the coal used, the quantity 
of clinker in the fire at the conclusion of each trial was 
not very great. 

he same fireman was es ae throughout all the . 
trials, and level fires were worked. They were disturbed 
but little; the charges varied from 56 |b. to 821b., and 
were spread evenly over the grates, then left for some 
time, when they were turned up and levelled with the 
rake, and left till ready for a fresh charge. The slice or 
pricker was never used, and both fires were charged or 
raked at the same time. 

The tubes were cleaned previous to each trial. 

At the commencement of each trial the height of water 
in the gauge-glass was marked, and at the finish it was 
left at the same level. The total evaporation was mea- 
sured by the feed water which was drawn by the donkey 
pump A, Figs. 4 and 5, from the barrel B; this barrel was 
supplied from the measuring tank C, and was filled to 
the brim before starting, and run up to the same point at 
finish of trial. Then the number of fills of tank C, plus 
the amount that the level of water left in it was below 
brim at finish, gave the total water evaporated at boiler 
pressure from feed temperature. This tank was made 
from a piece of old straight copper pipe, and was a true 
cylinder 49 in, deep, holding 653 lb. of water, or 13,32 lb. 
per inch run. It was filled from a tap through an india- 
rubber hose, so slung up that on the tank being filled the 
mouth of the pipe was swung round outside where it could 
always be seen, and thus no leakage in between 
fillings. The drain pipe D from the boiler water-gauge 
was carried into barrel B, and thus any water blown 
“ee through it was pumped again unmeasured into the 

o1ller, 

Taking first the natural draught series (Table I.), the 
guiding idea in these was to keep the firing as similar as 
possible in all the experiments, and by bpm me the rate 
of air admission above the grates to note what effect this 
had on the efficiency of combustion. For this — 
each furnace front was fitted with 44 air holes A, Fig. 
1, each hole being tapped § in. in diameter, so that 
by inserting screw bolts as plugs, the number of open 
holes could be regulated or abolished. The bottom part 
ofeach back bridge was fitted with 7 holes ? in. in dia- 
meter, C, the whole or any number of which could 
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be stopped up by inserting bolts into them with a long 
tongs. On the Fg of the grates which were bricked 
over, the boxes B, Fig. 1, were placed ; these, being open 
at the bottom and having each 24 holes Sin. in diameter 
in the top, allowed air to rise direct from the ashpit to the 
coal gas as it passed. These boxes were only put in place 
in the trials where they are shown in columns Tes. 30, 31, 
32, as having been open ; in al] the others where no air is 
shown as being admitted through the top of bridges, they 
were removed for fear of leakage and the spaces built up 
with firebrick. In taking the temperatures for the curves 





which were constructed the holes in the tops of these boxes 






@ OLO 


by a Siemens pyrometer kindly lent to the writer by | 
Mr. Alexander Taylor. To this method there was the 
objection that the Kanige of variation in the tempera- 
ture was so considerable that there was no certaint 
that half-hourly readings would give a fair mean. Wit 
a view to overcoming this uncertainty a series of trials 
were conducted, during which the temperatures were 
taken every minute from a pirpecter having a dial like a 
steam gauge, the index hand of which was moved round 
by the expansion rods, from which the temperature at 
any instant of time could be read. These temperatures 
were also checked by half-hourly readings taken with the 





gradually diminished ; thus under each condition the means 
of the two days should give a good index of the actual 
effect of air admission direct to gases. During these trials 
the duration and intensity of smoke was noted, and is indi- 
cated by the smoke line at the bottom of the diagram, the 
abscissze representing minutes. From the curves it will 
ba noted that as the air direct to the gas is increased the 
mean temperature rises, the smoke diminishes both in 
intensity and duration, and the water evaporated per 
pound of coal increases. 

The practical arrangements in these fronts and bridges 
unfortunately did not permit of the air supply to the gases 























were closed by laying on them a 4 in. iron plate, which 
could be instantly put in place or removed and pulled 
through the firedoor with a long tongs. Also in taking 
these curves the holes in the furnace fronts, instead of 
being individually plugged up by screws, were closed 
by having plates placed across the main entrance for air. 
These plates were kept close up and air-tight by shores 
from the ground, which could be instantly knocked out 
and air admitted through all the holes in the fronts, e 
number and position of air holes open in each trial is 
shown in columns Nos. 30, 31, 32, Table I., and the ratio 
of their collective area to that of the open space through 
the grates, is given in column No. 34 

Each ashpit was fitted with a sheet iron mouthpiece 
fitting closely to the dead-plate and boiler. All the air, 
both for direct supply above the grates and for passing up 
through the fire, had to enter through these mouthpieces, 
and the velocity of the current through each was taken 
every fifteen to thirty minutes by two anemometers, both 
being lashed on the end of a long light crutch, which per- 
mitted of the operator standing some 4 ft. back from the 
mouthpiece, and moving them all over the section of the 
tube. Each reading was the mean of a three to four 
minutes’ record. The anemometers were several times 
checked by Messrs. Winter and Son, opticians ; the writer 
also twice checked them by fastening them to the end of 
a wooden lath, and having them revolved horizontally at 
6 ft. radius in a large room free from draughts, at velo- 
cities similar to those at which they were used. In all 
cases they were found to be practically accurate, In using 
them both at once in the way indicated the one formed 
a check upon the other, and their respective readings 
seldom differed by more than 2 per cent. he mean 
temperature of the atmosphere, as given in column 2, was 
got from half-hourly readings taken from a thermometer 
hung in the shade and protected from all radiant heat, 
and from this temperature and the mean of the anemo- 
meter readings, the pounds of air per pound of coal 
given in column 37 were calculated. The temperature 
n the uptake was got from half-hourly readings taken 


Siemens pyrometer, the copper cylinders of which were 
carefully weighed, and the temperature worked out from 
this and the rise in temperature of a known weight of 
water. In taking the temperatures as given in Figs. 11 to 
14, the pyrometer was inserted at E, Fig. 1, so as to 
be out of reach of flame from the tubes ; for those given 
in Fig. 10,* and in columns 23, 24, 25, Tables I., II., III., 
and IV., it was inserted at the point F, and these latter 
can hardly be relied on as a fair guide to the mean tempera- 
ture of the uptake. In the curvesin Fig. 10it was observed 
that when the holes at C, Fig. 1 were opened the range of 
variation of temperature decreased below what it had 
been with no air direct to gases; it still further decreased 
on opening out the holes at A, Fig. 1, but on further in- 
creasing the air to gases, by also opening out the boxes B, 
the range of variation rose considerably. It was likewise 
noted that when little air was admitted direct to the gases, 
a short and sudden rise of temperature occurred in the 
uptake on opening a firedoor to charge a furnace, but 
that when a larger supply was admitted, a sudden drop 
in uptake temperature was the immediate result of open- 
ing adoor. The curves given on Figs. 11 to 14 also show 
similar results. The mean temperature was found to be 
practically alike in all the curves A, B, C, and D, Fig. 10. 
This the writer put down to the fact that as a trial pro- 
ceeds the fires dirty up and evaporation decreases ; and thus 
one single experiment could hardly be deemed satisfactory, 
as the conditions tried towards theend would show a relative 
diminution of temperature from thiscause. And had the 
order of precedence been D, C, B, A, it would probably 
have been found that a higher mean temperature was 


being increased till it was more than sufficient, and thus 
the turning point between sufficiency and excess is not 


shown. 
(To be continued.) 





THE GREENWICH FERRY. 
To THE EpiToR OF ENGINEERING. 

Sirn,—We beg to call your attention to the following 
paragraph, which appears in your issue of the 17th inst. 
“The contractor for this work (cylinder sinking) with 
fine old English crusted conservatism is doing the sink- 
ing of the cylinders with divers, so that it is at once 
evident that speed of sinking and cost are matters of com- 
paratively small importance.” 

We must ask you to at once contradict this, as it is 
absolutely untrue, the cylinders having been sunk with 
an excavator until chalk and flints were reached at a 
depth of 90 ft., when it was necessary to send a diver 
down to level the chalk bed. 

We are, Sir, yours truly, 
ApPLesBy Bros., LIMITE. 
Sypney T. Mowsray, Manager. 
East Greenwich, London, February 21, 1888. 

[We have pleasure in publishing Messrs. Appleby’s 
| letter, and regret that a a should have 
| arisen as to the manner in which the bulk of the work of 
| cylinder sinking was carried out.—Ep. E.] 








| ‘ELECTRICITY APPLIED TO 
| ENGINEERING.” 
To THE Eprror oF ENGINEERING. 

Srr,—In your report of a paper on “‘Electricity as 
Applied to Engineering,” page 173 of your issue of 
February 17, we observe that Mr. Volk, of Brighton, re- 
marks that, with electrically worked tram-cars, ‘‘ grades 
; can be used that no locomotive would face.” 

Perhaps Mr. Volk is not aware that the Wilkinson 
patent tramway locomotives are now, and have been for 
years, working a gradient of 1 in 11}, drawing cars con- 
taining very often from forty to fifty pares a 

From past experience we fear that any electric motor, 
as so far developed, would cut a sorry figure if put to 
the same work, Your kind insertion of this will greatly 
oblige Yours truly, ‘ 

Wm. WILKINSON. 

Holme House Foundry, Wigan, Feb. 21, 1888. 








“THE STRUGGLE FOR EXISTENCE.” 
To THE EpIToR OF ENGINEERING. 

Sir,—In your review of Professor Huxley’s ‘‘ Struggle 
for Existence,” your strident remarks were deeply stirring 
and true; but you pass over an important factor in the 
machine buy’s existence. He does not need a highly 
skilful training ‘‘ to enable him to pull a leveror to turn a 
handle, and then throw finished parts into a box.” True, 
he does not. The machine, however, is inert between 
een ses starting time. The identity of the boy and 
his machine then ceases, It is manifestly an error to 
ignore his existence during these frequent intervals. Should 
not technical education now step in and lighten this lad’s 





obtained with air admitted direct to the gases. With a 
view to determining this, another series of trials were held | 
on two successive days, as given in Figs. 11 to14, in which 
the conditions each day were exactly similar—only, that on | 
the first day (Figs. 11 and 12) the air to gas was gradually 
increased, whereas on the second (Figs. 13 and 14)) it was 


* Want of space obliges us to defer Figs. 10 to 14 for a 








subsequent issue, 


| should supply, then the latent instinct for bettering the 





path, and illuminate his life with a few rays of knowledge, 
and thus brighten up the dormant intellect, rendered the 
more obdurate by the ceaseless monotony of his working 
hours? Clearly if there is a mission for technical educa- 
tion here is a subject. The neglected young life will other- 
wise doubtless gravitate to the level of the loafer; but 
give a stimulus for his mind, such as technical education 
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conditions of his lot, and of entering manfully upon the 
struggle for existence, will develop resources for 
vacant hours, quicken his perceptions, and give him an 
intuitive insight into the mechanical operations and 
roblems surrounding his daily toil, which bearing fruit 
in his riper years a A give bim an individuality and a 
position of responsibility due to a timely appreciation of 
the value of technical education. 


Belfast, Feb, 21, 1888, Water CHAMBERS, 





SLIDE VALVE . DIAGRAMS. 
To THE EpiTor OF ENGINEERING. 

S1r,—-As graphical solutions of slide valve problems, 
making it possible to get measures required by simply 
drawing a few circles and straight lines, will be of some 
value also to practical men, kindly allow me to put before 
the public through your columns a couple of graphical 
solutions (based upon Thallmayer’s valve diagram) of the 
problem, forming the subject of letter signed *"'T. £. 2.” 
in your issue of February 3. 

When, as in the problem mentioned, it is required to 
find travel (¢), outside lap (L), angle of advance (5), angle 
of lead (y), the degree of expansion ¢ (=stroke before cut- 
off divided by stroke), the outside lead (1), the width of 
ports (w), and the greatest distance (d), to which outer 
edge of valve passes inner edge of ports, being given, the 
following methods (the first two of which are exact ones, 
the others being very close approximations) may be 


used : 
Method 1. —Draw (Fig. 1) O A, then O B corres ge | 
i A, Aj, is a parallel wit 


to degree of expansion given. wi 


problem in 1859 in the periodical Zeitschrift des Vereines 
deutscher Ingenieure, vol. iii., 294. I am sorry I 
am not able to communicate particulars of the solution 
mentioned to the author of the letter signed “'T. T. D.,” 
but I have not access to the volume in question. 

Tam, ae yours, 


'HALLMAYER, 
Ungarisch-Altenburg, February 8, 1888. 





OUR GUNS. 
To THE EpIToR oF ENGINEERING. 

Srr,—The collapse of another built-up gun is an addi- 
tional proof of the unreliability of this system of construc- 
tion. As I have already pointed out some time ago in 
ENGINEERING, the different ratio of linear and circum- 
ferential dilatancy of steel to wrought iron, when subject 
to heating cannot fail in the instance of a steel tube with 
shrunken outer linings or coils of wrought iron, to result 
sooner or later in the fracture of the inner tube. When 
sufficient residual, thermal units have been absorbed by 
the tube, the cooler temperature of the wrought-iron coils 
will oppose the circumferential expansion or dilatancy of 
the inner steel tube, the result will be, first, surface cracks, 
then fractures, and finally either the expulsion of the 
tube, or the bursting of the gun. Like the unservice- 
able bayonets, all the built-up guns in the British service 
require a searching investigation into their workable con- 
dition by a continuous series of severe tests, 

Yours truly, 
B. H. Tuwaitr, 

37, Victoria-street, Liverpool, February 21, 1888, 























OA at a distance=/ (lead) fromit. Bisect angle A O B, as 
welias A, sB, by OC andsD. On OA make Oa=l 
(ldad), O b=w+d (width of port+distance d), From a, and 
aldo 0, let fall perpendiculars @ a, and b b, Draw a 
semicircle, having ) 6, for its diameter, and through a, a 
parallel with O A cutting the semicircle at e. Make Of 


=~ +d— , (width of port + distance d—half lead). 


Let fall perpendicular fg. Making g h=), e get point A. 
A perpendicular erected from A cuts O A at point. An 
arc having O for its centre and O i for its radius cuts s D 


at Oy. Join O,, with O. Then 0,, O- ° (half travel ), 


perpendicular O,, p=L (lap), and angle O,, O A=6 (angle 
of advance). 

Method 2.—Draw (Fig. 2) O A, O B, A; An, sD as 
before. From O as a centre with a radius O 6=w+d 
(width of port+distance d) describe arc b b;. Ons D get 
the centre of a circle touching s A,, as well as O B and 


Then 0 On, = 5 (half travel), radius of circle= 
L (lap), and angle O,, O A= (angle of advance). 

Method 3.—Draw (Fig. 3) O A, O B, A, Ay, OC, sD 
as before, On O C make 0 b=w+it— 5 (width of port 
+distance d—half lead), Erect perpendicular 6 }). 


Bisecting angle A ab get point O,. Point 9,,, where arc 
OQ, m, described from O as a centre, cuts s D, join 


with O, Then 0 0,; = § (half travel), O,, P= (lap), 
angle O,,O A=3 (angle of advance). 

Method 4.—Draw (Fig. 4) O A, OB, A; Ay, OC, sD 
as before, Make Ob=w+d (width of port+distance d), 
Erect perpendicular 66,. Bisect angle Bab and get 


arc b b;. 


point O,,. Then 0,,0= 5 (half travel), Oj.) p= L (lap), 


and angle 0), O A=4 (angle of advance). 

To get the angle of lead (7) draw through point O a 
straight line tangential to overside of lap circle. The 
angle included between this line and OA will be=+¥ 
(angle of lead). 

Professor Grashof gave a solution (graphically) of this 








THE SULZER ENGINE. 
To THE EpitoR oF ENGINEERING. 
Sir,—A little over two years ago I sent you a notice of 
| the celebration of the 105th anniversary of the birth of 
| James Watt held in this town, and it might perhaps 
| interest your readers to Jearn' of another festival, which 
took place on the 16th inst. Messrs. Sulzer Brothers 
having completed their 1000th steam engine with valve 
gear, commemorated the event. As at this time of the 
year no building was available to gather nearly 2000 work- 
men and 150 employés together, the first were given a day’s 
extra pay, while the latter were invi to a banquet in 
the spacious and tastefully decoratad dining-hall of the 
asino. 

The guests, after enjoying the many good things pro- 
vided for them, were welcomed by the principals of the 
firm, who each in turn made ashort and admirable speech, 
giving a brief account of the foundation and growth of 
the firm and also the good feeling which should (and in 
this case does) exist between employers and employed, &c. 

_During the evening various entertainments were pro- 
vided ~ some of the guests, gr A some excellent sing- 
ing and a magic lantern. By this, portraits of the 
founders and of the present principals of the firm and 
several of the oldest employés were thrown upon the 
screen. Some of the latter, amongst them the chief 
manager of the works, after more than forty years’ ser- 
vice, are still in the employ of the firm, and were present 
at the dinner. The company did not separate until the 
small hours of the morning. 

It might be of interest to learn that the first Sulzer 
| engine with valve gear was at the Paris Exhibition in 
| 1867 and is still working in excellent condition. 
|_ The increase from that time to the Paris Exhibition of 
| 1878 was very small, but since that date the output of the 
| engines has increased every year in number and power, 
| Varying from 30 to 1000 horse-power, until it has now 
reached the 1000th, in which number are not included 
| the engines under 30 horse-power with slide valve r, 
—— and ship engines, &c., of which several hundreds 

ave also been made, How far and wide the Sulzer 








engine is known may be seen by the appended lists of 
| the distribution of the 1000 engines, ie 











Destinations and Purposes of the Sulzer Engine up to 
February 16, 1888. 


Germany .. 887 Spinning and weaving mills .- 481 
Italy .. .. 204 Flour, rice, and oil mills .. re ae ane 
Switzerland .. 171 Breweries, ice works, slaughter-houses, 
Austro-Hungary 107 _andrefineries .. oa oe -- 92 
Russia .. .. 87 Paper and pulp factories .. eo 54 
France .. . 80 Iron works .. re ie oe 46 
America -. 29 Engine and mechanical works .. -- 46 
Spain . 10 Dyeing, bleaching, and printing works 41 
England 8 Cloth and wool factories .. ay -. 84 
Holland.. 5 Arsenals, powder, and ammunition 
Greece .. 4 works oe se oe se o- 29 
India 8 Cement works, brick works, builders .. 26 
Japan 2 Leather works and tanneries .. oo ah 
Roumania 2 Water works ee oe oo “Sa 
Australia 1 Chemical works .. ae 15 
—— Condensed milk factories se ae 
1 India - rubber, looking - glass, piano, 


chocolate, pencil, and printing works 15 


1000 
C. D. ZIEGLER, 
Winterthur, February 20, 1888. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday’s warrant 
market showed a firmer tendency, especially in the after- 
noon, when it was rumoured that there waa a threatening 
of labour complications in the Cumberland iron district, 
and the suggestion, as it implied measures that must tell 
favourably on the Scotch iron trade, was sufficient to 
cause a considerable amount of ‘‘ bear” covering. The 
price of Scotch warrant iron advanced to 39s. 54d. per 
ton cash, but the close was 393. 34d. buyers, and 4d. per 
ton higher for sellers. Cleveland and hematite iron also 
participated in the advance and subsequent decline in 
rices. The tone of the iron market was weak on paw 4 
orenoon, and the prices declined 2d. per ton for Scotc 
iron, 34d. for Cleveland, and 3d. for hematite iron under 
Thursday’s close; but in the afternoon there was @ r2co- 
very in prices, partly owing to rumours of a general strike 
arising amongst the Lancashire miners, and partly owing 
to rumours as to orders and fresh inquiries from the United 
Statesand Canada. At theclosethe settlement prices were, 
Scotch warrants, 39s. 44d. per ton; Cleveland, 31s. 14d. ; 
hematite warrants, 42s. 14d. Over the week Scotch iron 
eo 3d. per ton, Cleveland 44d., and hematite also 
44d. There was some little excitement in the warrant 
market on Monday over the English and Scotch stock and 
shipping returns, the large increase in the shipments of 
Cleveland iron and the decrease in the shipments of 
Scotch iron being specially remarked upon. There 
was a decline of ld. per ton in the price of Scotch war- 
rants in the forenoon and 4d. in the afternoon market, 
while Cleveland rose 14d. in the forenoon, of which 1d., 
however, was lost in the afternoon. Hematite iron was 
steady at last Friday’s prices in the morning, and gained 
d. per ton in the afternoon. Only a small amount of 
usiness was done in warrant iron in yesterday’s market, 
The tone was dull early in the day, and prices were easier, 
A recovery took ‘wee in the afternoon, and Scotch iron, 
which sold in the forenoon at 14d. per ton down, closed as 
on the previous day. Both in Cleveland and in hematite 
warrants business was exceedingly limited in amount, and 
the prices suffered very little change. The market was 
steady this forenoon, and a limited amount of business 
was done in Scotch warrants at 39s, 3d. cash, and in the 
afternoon down to 39s. 14d. was accepted. Not much 
business was done in Cleveland or hematite iron. The 
closing price for the former was 31s. 2d. cash sellers, and 
for the tan 41s. 104 cash. The market is in a ey 
sensitive condition, which is shown by the readiness wit 
which prices are affected by comparatively trifling ¢fr- 
cumstances. A large amount of over-selling has been 
going on, as outside speculators have grown quite dis- 
couraged by the course which the market hastaken. Two 
additional furnaces have been blown in during the week— 
one at [Glengarnock and one at Carron Iron Works—to 
that there are now 86 in actual operation in Scotland, as 
compared with 62 at the same time last year. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
5232 tons, against 8063 tons in the corresponding week of 
1887. They included 635 tons to the United States, 650 
tons to Australia, 200 tons to Italy, 350 tons to Holland, 
175 tons to China and Japan, halle quantities to other 
countries, and 2512 tons coastwise. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores stood 
at 948,998 tons yesterday afternoon, as compared with 
946,352 tons yesterday week, thus showing for the week 
an increase of 2646 tons. 


Coal Trade.—On ’Change this afternoon coalmasters 
and salesmen reported a moderate demand for coal, both 
for home consumption and for shipment. A strike now 
running its course in Fife is having the effect of directing 
a lot of additional business to the Glasgow district. In 
some instances prices have been slightly reduced. 


Institution of Engineers and Shipbuilders in Scotland.— 
An ordinary meeting of this Institution was held last 
night, Mr, A. C. Kirk, President, in the chair. Five new 
members were elected. The paper read by Mr. A. 8. 
Piggart, at the on meeting, on “The Erection of 
the Superstructure of the Forth Bridge,” was brought up 
for discussion, but the remarks that were made on it had 
reference chiefly to the use of oil as fuel for heating fur- 
naces under special circumstances. Mr. Thomas ow rsa 8 
of the Glenfield and Water Meter Works, Kilmarnock, 
recounted his experience with oil in a small brass-melting 
furnace, and remarked that the use of coal and charcuai had 
proved to be much more economical than oil. Mr. David 
Archer, Clydebank Shipyard, subsequently read a paper 
on ‘The Stability of Yachts,” in the course of which he 
made frequent reference to the Galatea and the Volun- 
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teer. A paper was likewise read by Mr. James M. 
Stomar on ‘ Liquid Fuel.” In both cases the discussion 
was held over for the next meeting. 


The Galvanised Iron Trade.—This branch of trade is 
exceedingly busy in the Glasgow district, and it is ex- 
pected that it will become even busier in the course of 
a short time, when the new ships now in hands on the 
Clyde are a little further forward. As regards galvanised 
netting, the season for which is now on, large quantities 
are being bought. A great quantity of this material 
isin request for the colonies, especially New Zealand, 
where the rabbits are causing much depredation. It is 
stated that orders are being executed by one firm for some 
800 miles of it. 


Scotch Steam Coal for the Admiralty.—-As a result of the 
agitation which took place last 2. and which led to 
some questions being put in the House of Commons last 
session, four Scotch firms of coalowners have been asked 
by the Admiralty to tender for lots of 500 tons of steam 
coals, which are to be delivered at Portsmouth, so that 
they may be put to the test for steam raising purposes. The 
four firms are Messrs. William Baird and Co., of Gart- 
sherrie and Kilsyth, and Messrs. James Nimmo and Co., 
Messrs. William Black and Sons, and Mr. James Gemmell 
—all of the Slamannan district, where the steam coal is 
of a very superior quality. 

Mr. Charles Scott Meik.—This gentleman, formerly of 
the firm of Messrs. Thomas Meik and Sons, civil engi- 
neers, Edinburgh, has recently been appointed to the post 
of chief engineer of harbours and rivers to the Govern- 
ment of Japan. 


Lecture on Blasting Agents.—On Monday evening Mr. 
F, J. Shand, assistant manager of Nobel’s Explosives 
Company, Glasgow and Ardeer, delivered a highly inte- 
resting lecture on ‘‘Modern Blasting Agents” to the 
Edinburgh Association of Science and Arts. After con- 
sidering the requirements of a good blasting agent, he 

ave a statement of the comparative powers of the usual 
oe substances, which showed that ts gelatine 
exerted most force, being 50 per cent. stronger than dyna- 
mite, and five times stronger than blasting powder—the 
strongest and best of explosives, 





NOTES FROM THE SOUTH-WEST. 

Tin-Plates at Swansea.—The total exports of tin-plates 
from Swansea last year amounted to 200,922 tons, viz., 
exports (foreign), 139,172 tons; and exports (coastwise), 
61,750 tons. Of the foreign exports of last year, 122,868 
tons went to the United States, while France took 2924 
tons; Germany, 3043 tons; and Russia, 5124 tons. The 
exports to the United States last year declined to the 
extent of 5464 tons; this is attributed to the inability of 
makers to execute some orders, in consequence of drought 
in July and August. 


Barry Dock and Railways.—The half-yearly meeting of 
this company was held at Cardiff on Friday, Mr. D. Davies 
in the chair, The engineer’s report showed that the earth- 
work and masonry at the dock were nearly completed, 
and also the masonry of the entrance to the basin, which 
was ready for the placing of the seagates. The masonry of 
the towers for the coal tip and of the Wenyoe Tunnel were 
finished, and the permanent way nearly completed. The 
tunnel at Pontypridd was in an advanced state, a heading 
having been driven the entire distance, 1141 yards. Plans 
of the junctions with the Taff Vale Railway at Hafod and 
Treforest had been specueed by the engineer of the Taff 
Vale Railway, and the junctions were being carried out, 
The capital of the company now amounted to 1,570,000/., 
but of the created share capital, amounting to 1,190,000/., 
only 775,894/. had been called up. The amount expended 
up to the present time was a little over 1,000,000/. The 
report was adopted and the meeting made special, when 
the directors were authorised to proceed with certain Bills 
now before Parliament. 


The Bute Docks.—Pressure is being brought to bear 
upon the directors of the Taff Vale Railway to withdraw 
the Bill for amalgamating that undertaking with the 
Bute Docks in favour of a working ment between 
the Taff Vale and Bute Docks Companies, to extend over 
a period of three years. It is stated that, so far as the 
Taff Vale authorities are concerned, this course would be 
agreed to, but that it is doubtful whether the managers 
of the Bute Docks will give their consent. 


The House Coal Colliers.—A general meeting of dele- 
ates, representing the house coal workmen of South 
ales and Monmouthshire, was held on Saturday at 
Nelson, Mr. D. Jones, Gelligaled, presiding. The follow- 
ing resolution was adopted: ‘‘ That, in the opinion of this 
meeting, the time has arrived when we should, as under- 
ground workmen, be united, as we feel that it is impos- 
sible to maintain justice between capital and labour in 
any other way except by being united, and, therefore, we 
wea ourselves to lose no time in joining the General 
federation for Monmouthshire and South Wales,” 


Severn and Wye Railway,—The report of the directors, 
to be submitted to the proprietors at their seventeenth 
half-yearly general meeting, states: ‘‘ The directors regret 
that the general receipts show a falling off, compared 
with the corresponding period of last year, of 1654I., attri- 
butable in some measure to the state of the coal trade in 
the Forest of Dean. The expenditure, however, is 22031. 
less, mainly due to economy in maintenance and small 
law charges, the corresponding half-year having borne 
about 1200/. towards the cost of the proceedings before the 
Railway Commissioners. The directors have appropriated 
a —— sum of 5001. to the reserve fund for rolling 
stock. 


Monmouthshire Valley Railways.—Arrangements have 





been concluded between the Great Western and the Taff 
Vale Railway Companies for the withdrawal of the Mon- 
mouthshire Lines Bill promoted by the latter company. 


Cardif.—Shipments of steam coal have been about an 
average. Best qualities have been firm at 93. to 9s. 3d., 
while good dry coal has made 8s. 3d. to 8s. 6d. per ton. 
The house coal trade has been dull. Patent fuel has also 
shown a quietertone. The iron and steel trades have ex- 
perienced little change; nearly all the works are busy, 
and quotations have remained at about their former level. 
Heavy section steel rails have made 4/. to 4/. 53., and 
light section ditto 4J. 12s. 6d. to 5/. 7s. 6d. per ton, 


Welsh Railway Arrangements.—A provisional 
ment has been entered into between the Cambrian Rail- 
way Company and the Mid-Wales Railway Company, 
by which it is proposed that the former company shall 
undertake the entire working, maintenance, and mapage- 
ment of the Mid-Wales Railway, which extends from 
Llanidloes to Brecon, a distance of 524 miles. The 
mileage of the Cambrian Railways Company will be in- 
creased by this arrangement from 182 to 235 miles. 


Portishead District Water Company.—The directors 
state that in presenting to the shareholders the capital 
and revenue accounts for the half-year ending December 
31, 1887, they are able t> report a slight increase in the 
water rates for that period as compared with the previous 
half-year. After providing for interest on debentures 
and all working expenses, a sum of 125/. 6s., including 
the balance brought forward from the former year, re- 
mains to the credit of the net revenue account, which 
is sufficient to pay a dividend at the rate of 1l..10s. 
per cent. per annum on the preference stock. The 
directors have been given to understand that arrange- 
ments are in progress for the development of build- 
ing land at Portishead and the erection of mills at 
the docks. The directors are also pleased to report that 
through the exceptionally dry weather last summer, there 
was an ample supply of water for the whole district, and 
that no complaints were received respecting the quality 
or quantity of the supply. 


Milford Docks Sy a Ag the half-yearly meeting 
of the Milford Docks Company, held in London on Friday, 
the report of the directors was adopted, and approval 
was given to a Bill for extending the time limited for the 
completion of the docks and works. The company’s 
engineer (Mr. A. M. Rendel) reported: ‘‘ Owing to a 
difficulty in procuring cement and the necessity for keep- 
ing it in store for some weeks after its delivery, it was 
found impossible to commence the new wall on the Mil- 
ford side referred to in my last report, as early as was 
hoped, and further delay was subsequently occasioned by 
an accident to the culvert, by which the contractors carry 
off to sea the water which drains into the pill above the 
dock, which resulted in the flooding of the dock. The 
work has, however, been in active progress, though occa- 
sionally stopped by frost, since the early part of Decem- 
ber, and should be completed to the level of high water 
by the end of April. The water may then be admitted 
to the dock, and vessels of moderate size may at once 
commence to use it. Large vessels must, however, await 
the completion of the wall, and of a small quantity of 
dredging required, both in the dock itself and in its en- 
trance channel, which will occupy six weeks longer.” 


A New Cardiff Industry.—Negotiations have been pend- 
ing between Mr. S. Butler, proprietor of the Crown Pre- 
served Coal Company, and the agents of Lord Bute, for 
the acquisition of a plot of land on the banks of the 
Glamorganshire Canal, near the Old Sea Lock at Cardiff, 
with the object of erecting extensive works for the manu- 
facture of household fuel. The promoters of the Crown 
Patent Fuel Company were the first inventors of a com- 
modity now in general use, which is manufactured from a 
combination of coal and coal-tar pitch. They erected 
their first trial machinery at Port Talbot, nearly half a 
century sinca. The works were subsequently removed to 
the vicinity of Cardiff, and erected at Maindy. While 
the output of the original works was = 50 tons per day, 
the capacity of those at present in the hands of the com- 
pany is 1000 tons per day. 


New Steel Roller Bridge.—The directors of the Barry 
Dock and Railways Company recently invited tenders for 
the erection of a steel roller bridge for the dock. Seven 
tenders were received, and it was eventually decided to 
accept that of Messrs. Braithwaite and Kirke, Bir- 
mingham., 

Rhymney Railway.—The half-yearly meeting of the 
Rhymney Railway Company was held at Cardiff on 
Friday. A dividend was declared for the past half-year 
upon the ordinary stock and shares at the rate of 8 per 
cent. per annum. The meeting having been made To 
the chairman (Mr. Boyle) said the directors had con- 
sidered it desirable to apply for powers to construct a 
branch line from the north end of Caerphilly to the Mon- 
mouthshire valleys, in order to secure facilities for bring- 
ing Monmuuthshire coal to Cardiff and placing the iron 
and other works in the Monmouthshire valleys in direct 
communication with Cardiff. The cost of the contem- 
plated works would be 318,528/. The policy of the 
directors was approved by the meeting. 


Steel Rails on the Cambrian Railway.—The directors 
state in their half-yearly report that 6000/. has been 
debited to revenue for renewal of permanent way. The 
cost of renewing an additional 74 miles of line in 1887 has 
been debited to renewal suspense account. Steel rails 
sufficient to relay a further length of seven miles are still 
available under existing contracts, and the directors pro- 
pose to proceed with renewals to that extent in the current 
year, charging the cost to the suspense account, which 
will then be closed. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Y esterday there was again 
a fairly good attendance on ’Change, but business was dull 
and very few transactions were recorded. No. 3 f.o.b. 
for prompt delivery was nominally the same price as that 
quoted last week, viz., 3ls. 6d. per ton. On the other 
hand, makers were not anxious to do business, and cling 
to the hope that better prices will prevail ere long. 
Messrs. Connal and Co., the warrant storekeepers, have 
now a stock of 337,173 tons of pig iron at Middles- 


-| brough. This shows the very large decrease of 7644 


tonsa on the previous week, but this important reduction 
in stocks does not appear to have favourably influenced 
the prices, the rumours of war having had a depressing 
effect. The stocks of pig iron in Glasgow continue heavy, 
Messrs. Connal there holding 948,998 tons. Thereis no 
alteration in the hematite pig iron trade, and prices are 
the same as those quoted last week. In the manufactured 
iron trade there is still a capital demand for plates and 
angles, and prices remain firm. Many of the works are 
more fully occupied than they have been for some time 
past, and it is hoped that they will be busier. 

Engineering and Shipbuilding.—Both these industries 
are now very well occupied on the northern rivers and 
towns. There is a good deal of work in hand, and it is 
satisfactory to be able to state that fresh orders continue 
to take the place of those executed. The s.s. Nerida, 
built by Messrs. E. Withy and Co, of West Hartlepool, 
for Messrs. Henry Bucknall and Son, of London, went 
round to Stockton on the llth inst. to get her engines 
fitted. Messrs. Blair and Co. commenced to put in her 
triple-expansion engines of 160 horse-power nominal on 
the 13th, and early on the following Saturday morning 
the vessel left Stockton for Hartlepool under her own 
steam, the whole of the work having been completed in 
that time. A few days ago, the s.s, Claudeboy, built by 
Mesars. Richardson, Duck, and Co., of South Stockton, 
for Messrs. Carlisle and Co., of London, and fitted with 
the triple-expansion engines by Messrs. Blair and Co., of 
Stockton, went to the Cargo Fleet Dock, Middlesbrough, 
and after remaining there a short while proceeded on her 
trial trip, which was of a satisfactory character. 


The Steel Trade.—There is still a great deal of activity 
in the steel trade, and plates and angles are in good de- 
mand at remunerative prices. It is a matter for regret, 
however, that there is such a poor inquiry for rails, the 
quotations for which are so low. 


The Salt Trade.—On Teesside the salt trade is growing 
into great importance. At Haverton Hill the South Dur- 
ham Salt Company manufacture every description of salt, 
including fine blocks for domestic purposes as well as 
coarser kinds for fishing, curing, and exportation. At 
the annual meeting of the Newcastle Chemical Works 
Company held a few days ago, the chairman, Mr. Chris- 
tian Allhusen, of London, explained that the success of 
their salt worksat Haverton Hill, opposite Middlesbrough, 
was now established beyond doubt, and they might fairly 
expect at the present state of working to produce 50,000 
tons before the end of the year. They were able to pro- 
duce 220 tons of 77 per cent. caustic soda weekly, a 

uantity which would be increased to 450 tons by about 
the middle ofthe year. The quality of the caustic soda 
produced nearly approached chemical purity, and could 
not be excelled by any other process, Middlesbrough will 
soon be widely known for its salt and chemical produc- 
tions. 


The Coal and Coke Trades.—There is nothing new in the 
fuel trade, and the prices of coal and coke are the same as 
those of last week. 








Tue Mississtpr1.—The Mississippi River Commission 
asks for 6,703,000 dols. for the coming fiscal year, of which 
200,000 dols. is for surveys, and 5,000,000 dols. for river 
improvements. Levées are recognised as of the first im- 
portance, 





Improven INDIAN-INK StanD.—Messrs. Bemrose and 
Sons have brought out a form of inkstand for Indian ink 
which they have named the Climax, and which is intende 
to obviate certain of the disadvantages belonging to the 
cabinet saucers and ink slaba in common use. The stand, 
which is made of gun-metal, steel bronzed, is fitted with a 
screwed cap, by the removal of which the ink can be 
introduced into the stand. The underside of this cap 
is furnished with an india-rubber diaphragm, and to the 
centre of this is attached a short piece of tube which 
passes through the metal cover. On depressing this tube, 
the space inside the stand is diminished, so that the ink 
is forced up the tube to the pen. 


Water, Gas, AND Szwace aT New Yorx.—General 
Newton, in an annual report, states that the total expendi- 
ture of his department for the past year was 5,099,821 dols, 
There were 24,873 ft. of 12-in. pipe, and 56,571 ft. of 6-in. 
pipe laid in New York in 1887. The city now has 619 
miles of water pipes, with 6402 stop-cocks, 7,784 fire 
hydrants, and 16,552 water meters in use. Excavations 
were made in the streets for 99 miles of gas mains, 254 
miles of electrical subways, 4790 ft. of steam pipes, 
3790 ft. of salt water pipes, 10,500 ft. of railroad tracks, 
and 17,973 house connections. The city has now 421 
miles of sewers. The city lights 478 miles of streets, and 
62 acres of public parks, with 24,719 gas lamps, 831 electric 
lights, and 120 naphtha lamps, and it has 1118 miles of 
gas mains, The water rates collected in 1887 amounted 
to 2,529,974 dols. and 128,098 dols. were collected for sewer 








permits and other miscellaneous items, 
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BORING MACHINES. 
CONSTRUCTED BY MESSRS. BEMENT, MILFS, AND CO., ENGINEERS, PHILADELPHIA. 
(For Description, see Page 186.) 
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LOCOMOTIVE CYLINDER BORING MACHINE. 
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LOCOMOTIVES FOR NEW SOUTH 
WALES. 

THE locomotive question in New South Wales, 
to which we referred at some length in our issue of 
March 18 last, and which has been dragging its 
weary length along ever since, has now arrived at 
a stage which gives occasion for some additional 
remarks, 

It may be well, in the first instance, to recall to 
mind the main points bearing on this vexed ques- 
tion. It will be remembered that early in 1887 
tenders were invited from locomotive makers in 
Europe and America, simultaneously with like in- 
vitations to manufacturers in the colony, for six- 
teen passenger and twenty-eight goods engines. 
Scarcely, however, had the invitations been issued 
by the agent-general than a change of Government 
took place, when instructions were received from 
the colony to alter the conditions of tender for 
manufacturers outside the colony. These altera- 
tions consisted in requiring them to provide them- 
selves with workshop accommodation for the erec- 
tion of the engines on landing, and in postponing 
inspection and payment until delivery of the 
engines in the colony, payment being made con- 
tingent on the granting of a certificate from an in- 
spector in the colony that the engines had been 
delivered and had run the stipulated number of 
miles. These new conditions were justly regarded 
as operating prejudicially to the manufacturers 
outside the colony, and had the effect of limiting the 
number of tenders, as well as of considerably en- 
hancing the amounts quoted in those sent in. 

Yet, notwithstanding the disadvantage at which 
the ‘ foreign” manufacturer was thus placed, a 
comparison of the prices quoted by the local and 
foreign manufacturers showed that the lowest prices 
tendered by the former were no less than 60 per 
cent. in excess of the lowest prices quoted by 
makers in this country, who beat all other com- 
petitors, both Continental and American, in lowness 
of price. Under these circumstances it was at once 
seen by the railway authorities that it would be 
impossible for the New South Wales Government, 
with any regard to the free-trade princples on which 
the majority in the Legislative Assembly had been 
returned at the general election, to place the orders 
with the local firms. In view of this, and pending 
a decision of the matter by the Cabinet, currency 
was given to a proposal by the Minister for Public 
Works that the locomotives should be made in the 
Government workshops, the proposal being based 
on an estimate furnished to him by a former sub- 
ordinate officer in the locomotive department, whom 
the minister appears to have called in to advise in 











5 | opposition to the locomotive engineer in charge of 


the department, that locomotives could be built in 
the Government workshops at an advance in price 
of only 10 per cent. on the English tenders. 

The inherent absurdity of this estimate, seeing 
that the rate of wages in the colony is double that 
paid in this country, is obvious. But apart from 
this, the proposal was condemned by the Cabinet 
as vicious in principle, the Prime Minister stating 
in Parliament that he would rather resign his posi- 
tion than give his consent to a proposal that would 
inevitably lead to ‘corruption and jobbery.” In 
the awkward position in which the Minister for 
Works had placed himself, and with the latent 
desire, doubtless, on the part of the Ministry not 
too ruthlessly to disappoint the hopes that had been 
raised in the breasts of manufacturers and work- 
men possessed of votes, the Government acceded to 
the minister’s desire to make a final struggle to 
to retain the manufacture of the engines in the 
colony, and authorised his inviting fresh tenders 
from the local manufacturers, to enable them to 
come, if possible, within such a distance of the 
English prices as should warrant the Government 
in placing the work in their hands. The fresh 





tenders were opened by the Tender Board on De- 
cember 20. But, notwithstanding some reduction 
on the prices previously quoted, the tenders are, as 
we learn by the Sydney press, still so high as to be 
regarded even by the Protectionist Minister for 
Works as rendering it impossible for the Govern- 
ment to place the order with the colonial firms. 
Up to the date, however, of the latest advices from 
the colony, nothing had apparently been done by the 
Government in settlement of the matter. 

Already there has been an amount of unnecessary 
delay attending this question, which is strangely in- 
consistent with the pressing need under which the 
Railway Department stands, and has stood for a 
long time past, for additional locomotive power, 
and which gives support to the general belief that 
influences are at work to divert the orders 
for locomotives—which, it is clear, must go out- 
side the colony—into channels to which they 
could not possibly go if matters were allowed to 
run a free and unfettered course. The urgency of 
the question may be seen by the following para- 
graph which appears in the report of the Commis- 
sioners for Railways for 1886, under date of July 20 
last : ‘‘ The locomotive engineer renews his state- 
ment that more engines are required for the 
economical working of the traffic.” The locomotive 
engineer’s reference to the matter is even stronger. 
He says: *‘ The drought having broken up, there 
is every probability of increased traffic on our lines 
during the present year (1887), and as in the past 
great difficulty was experienced in supplying motive 
power for the traffic, I would again urge upon the 
Commissioner the necessity for increasing the num- 
ber of passenger and goods engines with as little 
delay as possible.” Yet, notwithstanding the diffi- 
culty in which the department stands, the official 
papers recently laid on the table of the Legislative 
Assembly disclose an apparent disregard of every- 
thing but the promotion of ministerial hobbies or 
of political and party interests. 

The date fixed for the delivery of the tenders ad- 
vertised for in the early part of last year, to which we 
made reference in our opening remarks, was April 12 
(1887). On April 14 the result of the tenders 
received in this country was communicated to the 
Government by the agent general, showing, as we 
have already stated, a difference in favour of the 
manufacturers in this country of 60 per cent. 
Significantly enough, this result was followed in 
the course of a few days by a remarkable minute 
by the Minister for Works. On April 18 the 
minister wrote as follows : ‘“‘ With reference to the 
specification for twenty-eight goods and sixteen 
passenger engines, it seems to me, from a perusal 
of them, that they provide for a different type of 
engines to any we have now running, and their 
adoption would, in my opinion, be a serious mis- 
take.” Coming from the political head of the de- 
partment, who is, we believe, without any technical 
training or experience whatever, this expression of 
opinion on the specifications of the Government 
locomotive engineer is not a little suggestive. 
Further on in the minute, the minister entered on 
a review of the character of the lines, the nature 
and tendency of the traflic, and the speed at which, 
in his opinion, the trains should be run, and con- 
cluded with the following extraordinary proposal : 
‘* For the purpose of obtaining opinions as to the 
best class of engines for this purpose, I wish an early 
report from the superintendent of Tramway Rolling 
Stock, he having had a large engineering experience 
both in England and the colonies, and has already 
shown evidence of his ability with regard to his 
plans for the Goulburn running sheds, and in re- 
gard to his advice in connection with the Eveleigh 
workshops. He has already designed ten locomo- 
tives which, after two years’ service, have proved 
to be the most economical in working that we have ; 
and for these, and other reasons, although he is not 
now in the railway locomotive branch, I should like 
his opinions on this question.” 

Here we may remark that we are not concerned 
about the personal aspect of this matter as between 
the locomotive engineer and his late subordinate, 
and under ordinary circumstances we should not 
have thought it necessary even to refer to it. But 
when the Government of an important colony like 
New South Wales treats with something more than 
discourtesy manufacturers in this country, from 
whom their predecessors in office had thought fit to 
invite tenders, and when the Minister of Public 
Works thinks proper to base on the report of an 
irresponsible officer, whom he has called to his 
aid over the head of the responsible officer of the 
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department, a justification or excuse for setting 
aside the tenders, it becomes necessary to examine 
a little closely the grounds on which the minister 
seeks to justify his selection of the individual 
chosen. As will have been observed, the minister 
had ‘‘ other reasons” than those he enumerates for 
his selection of the tramway superintendent, feel- 
ing conscious, doubtless, that those named by him 
were far from adequate. What the reasons were 
which he thought fit to suppress may well be left 
to the imagination of the readerto determine. As 
regards those he vouchsafes to give, we can only 
say they seem to us to be, on the one hand, far- 
fetched and irrelevant, and, on the other hand, 
where relevant, to be of little weight. What bearing 
the giving of advice, or even the submission of plans, 
in connection with workshops and running sheds, 
has on the question of locomotive practice we are at 
a loss to perceive ; while, as regards the ten loco- 
motives with the design of which the tramway 
superintendent is credited by the minister, we may 
mention that an illustration of them is to be found 
at page 194 of the New York Railroad Gazette of 
March 27, 1885. 

Those of our readers who are interested in the 
matter have thus the means of satisfying them- 
selves how far the engines in question indicate any 
special ability or fitness on the part cf the tramway 
superintendent for the position for which the 
minister selected him. As far as we can judge 
the engines illustrated are practically identical in 
general features with the ordinary American 
** Mogul” engine as made by the Baldwin Company, 
who supplied them, 5 ft. coupled wheels having 
simply been substituted for the usual 4-ft. wheels, 
the steam dome dispensed with, single slide bars 
substituted for double bars, and the connecting- 
rods, in common with the coupling-rods, fitted with 
solid bushes at both ends, in place of being pro- 
vided with straps and cotters as is usual in ordinary 
practice. The circumstnnces which led to the 


placing of this lot of engines with an American 
firm have already been commented on by us in 
ENGINEERING of March 5, 1886. As was explained 
by the minister at the time, the order was given 


to meet an emergent case. Makers in this country 
being unable by pressure of other orders to supply 
tle engines in the short time available, a telegram 
was sent to the Baldwin Company, who, the 
minister said, ‘‘ offered to supply the whole of the 
engines within eight months, and six of them 
within two months.” On that account the offer 
was accepted, although the cost to the department 
of the ten engines in question was, as given by the 
minister, no less than 3000/. each. So much as 
regards the engines with which the tramway super- 
intendent is credited by the Minister for Works. 
Encouraged by the minute of the minister, . the 
late subordinate of the locomotive engineers, was 
not long in sending in a lengthy report. It was 
perhaps more than could have been expected of 
human nature as developed in the atmosphere of 
political intrigue that prevails in some of the Aus- 
tralian Government departments, for the tramway 
superintendent to have declined the invitation of 
the Minister for Works. Its acceptance, however, 
placed him in a somewhat invidious position, re- 
quiring nv little self-restraint to discharge it faith- 
fully. As was perhaps to be looked for in the cir- 
cumstances, the report did not spare either the 
locomotive engineer or his specification, but proved 
to the satisfaction, we doubt not, of the author, 
and not less so, we presume, to the gratification of 
the minister, the utter incapacity both of the 
locomotive engineer and his engines for their 
respective duties. The report, however, to our 
thinking, shows a shallowness and superficiality 
in its treatment of an important subject that 
is only equalled by its needless personalities, 
and it will, we feel sure,. have little weight 
with any one competent to form an opinion on 
it beyond the circle of those for whose benefit 
it was intended. With the opinions expressed in 
it as to the relative merits of six-coupled and 
four-coupled engines for passenger traffic, the 
advantages or otherwise of steam domes and 
single slide-bars, and other like matters on which 
opinions differ, it is not necessary that we should 
here concern ourselves. Suflice it to say, that the 
minister, without affording the locomotive engi- 
neer the opportunity of even seeing the report of 
the tramway superintendent, forthwith adopted 
its recommendations, and on the 26th of April 
wrote as follows: ‘‘I consider it would be detri- 
mental to the best interests of the Railway Depart- 





ment to accept any tenders which have been re- 
ceived for the engines in question owing to their 
inadaptability to our traffic requirements, and I 
have directed tenders to be invited in terms of the 
recent resolution of Parliament for fifty engines, 
twenty-five each of the types I have referred to” 
(those recommended by the tramway superinten- 
dent), . . . . ‘I have directed the super- 
intendent of tramway rolling stock to draw up such 
specifications as may be necessary, and he will 
dismantle two engines and have them placed in the 
shed so that manufacturers can see the design, 
and I shall have the locomotives constructed under 
the tramway superintendent’s supervision.” 

The action of the minister in this matter was, as 
will have been seen, of the most arbitrary kind. 
Although, no doubt, entirely within his powers as 
ministerial head of the department, we venture to 
say, in view of the fact that the locomotive engineer 
was retained in his position as responsible head of 
the Locomotive Department, that the action of the 
minister was not only unjust to that officer but sub- 
versive of all discipline and responsibility, and 
therefore hardly consistent, one would think, with 
the ‘ best interests of the Railway Department,” 
which the minister professed to have so much at 
heart. The ‘recent resolution of Parliament” to 
which the minister referred, as affording an excuse 
for ignoring the tenders already received, was one 
passed by the Legislative Assembly on April 24 
(1887), to the effect: ‘‘ That, in view of the wide- 
spread distress amongst the iron trades, this House 
is of opinion that the Government should take 
immediate steps to call for tenders in the colony 
for the manufacture of one hundred locomotive 
engines, and that the following be the conditions of 
such tenders: That the construction of the said 
engines be carried out by labour already in the 
colony, and that only such material be imported 
as cannot be produced here;” a rather curious 
‘free trade” resolution, indeed, by a free trade 
majority in a free trade colony. No one, we 
fancy, would question the right and title of the 
Legislative Assembly to pass whatever resolutions 
it deemed fit, without reference to interests outside 
the colony, but seeing that tenders had been re- 
ceived only ten or twelve days previously from these 
same firms for forty-four locomotives, at prices 
60 per cent. in excess of those at which manufac- 
turers in this country were prepared to supply them 
in steam on the railway, the resolution passed by 
the Assembly was not alittle absurd, unless, indeed, 
the object of its promoters was, as is believed, to 
delay the settlement of the question. 

It might, no doubt, be urged that by increasing 
the number of engines to be tendered for from 
forty-four to one hundred, the local firms would 
be enabled to tender at a lower price per engine ; 
but as the minister himself limited the number 
for which fresh tenders were invited to fifty, the 
aim of the Legislative Assembly in this respect was 
defeated by the action of the minister, and the 
whole affair rendered more absurd than ever. Its 
inherent absurdity was shown by the result. The 
fresh tenders received from the local firms, taking 
the lowest in each case, were only some 1201. less 
than the previous ones, giving a reduction of little 
over 3 per cent., and leaving their prices fully 56 
per cent. in excess of the offers made by makers in 
this country under the altered conditions deferring 
acceptance and payment until the arrival of the 
engines in the colony ; and this, too, notwithstand- 
ing that the make of locomotives to which the 
minister directed the new tenders to be invited 
were—if the opinion of the tramway superintendent 
be accepted—considerably less costly than those 
for which the English tenders were invited. 

Another feature of this case, to which we may 
refer in passing, is that a (so called) ‘‘ trial” of loco- 
motives of the types recommended by the locomotive 
engineer and the tramway superintendent re- 
spectively, was gone through at the instance of the 
minister, with the object, apparently, of giving a 
semblance of substantiality and weight to the 
opinions enunciated by the tramway superintendent. 
The papers on the subject laid on the table of the 
Legislative Assembly, show an amount of unfair- 
ness to the locomotive engineer and the engines 
he recommended, in the conditions under which 
the trial was directed by the minister to be made, 
which we would hardly have been prepared for, 
had it not been for the prior action of the minister 
in the matter. With this part of the case we pur- 
pose dealing on a subsequent occasion. 

In concluding this article, we may remark that 


to the unwarrantable treatment which tenderers out- 
side the colony have experienced at the hands of 
the New South Wales Government has been added 
the discourtesy of withholding from them official 
notification either of the rejection or acceptance of 
their tenders, the only information on the subject 
being such as may be gathered from the papers laid 
recently before the Legislative Assembly. They 
have consequently suffered the inconvenience of 
being held in suspense as to the result of their offers. 
No sufficient reason has been disclosed to warrant 
this treatment. It would have been but reasonable 
for the Government—pending the settlement of the 
question as to the fostering of local manufacturers 
—to have taken action on the tenders submitted 
in response to the invitation of their predecessors. 
The remote period named by the local firms for 
commencing delivery of the engines and the slow 
rate of supply promised by them renders it im- 
possible for them—apart from other considerations 
—to meet the existing demands of the department 
for locomotives. 

We shall not be surprised to find that the delay 
which has occurred in dealing with the matter will 
be followed by the discovery at the last moment 
that the pressing need of the Railway Department 
for additional engines can only be met, as on pre- 
vious occasions, by ordering from America, and 
without competition, locomotives at prices much in 
excess of the English tenders. 





THE PATENT OFFICE. 

Mr. Broavyurst, M.P., has always taken a 
practical interest in matters affecting patent law 
and practice. He evidently recognises the high 
importance of the subject in its bearing, inter alia, 
upon the welfare of the working classes. When 
alterations in the law were proposed, prior to the 
passing of the Act of 1883, he took great pains to 
satisfy himself on many important points, and un- 
doubtedly by his influence did much to promote the 
adoption of a number of valuable suggestions. It is, 
therefore, not surprising that he should have shown 
some anxiety to try and clear up the doubts that have 
for some time existed with reference to the state of 
affairs at the Patent Office. The Committee of 
Inquiry, of which Lord Herschell, Baron Henry de 
Worms, Sir B. Samuelson, Sir R. E. Webster, and 
others, were members, it will be semembered, made 
a report on certain points, in which they suggested 
changes in the law, but their report was silent on 
certain matters as to which there was and is a wide- 
spread desire for information that ought, in the 
public interest, tu be given. 

It was an open secret that the state of affairs in 
the Patent Oftice was by no means satisfactory, and 
that it formed a subject of inquiry by the Com- 
mittee. Yet no information such as the public had 
a right to expect was vouchsafed in the report of 
the Committee. It was, however, understood that 
the Committee had made a supplementary and - 
secret report, and since then certain changes have 
taken place at the Patent Office. 

In the House of Commons, on Monday last, Mr. 
Broadhurst asked whether the Patent Office Inquiry 
Committee had made any further report upon the 
patents branch to the President of the Board of 
Trade beyond that presented to the House in March 
last ; and, if so, whether a copy of such report, to- 
gether with any evidence (not published in the first 
report) upon which it was based, would be laid upon 
the table. 

Sir James Fergusson answered, that in reply to 
a question put by the hon. member for London 
University on April 5 last year, the House was 
informed that the Committee referred to by the hon. 
member were asked to make confidential inquiries, 
with regard to certain questions relating to the 
staff and internal regulations of the Patent Office, 
and that the evidence taken on this head was hardly 
of a character which could consistently with the 
interests of the service and the usual practice be 
made public. In these circumstances, he was not 
in a position to give the hon. member any further 
information. 

The questions arise, at whose instigation, and 
in whose interest have the changes recently effected 
at the Patent Office been made? Why were they 
made? What evils (if any) have been thereby 
remedied? Were these evils (if any) discovered by 
the Committee in the course of their investigations ? 
Were any others disclosed? If so, what were they, 
and what has been done to remedy them? It is all 





very well to say it is not consistent with the inte- 
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rests of the service and the usual practice to make 
public the report. 

But the public has a right to know more about 
matters of so much interest. If the changes made 
had for their object to remedy certain evils, the public 
ought to be told what they were, and whether they 
have been really cured. Until the truth is brought 
to light there will be not only a widespread and 
well-founded feeling of dissatisfaction with what 
has been done, but also grave anxiety as to what 
may still be going on. If the changes have been 
made with good reason; if all the changes have 
been made that ought to have been ; and if matters 
have really been placed upon a satisfactory footing, 
what possible objection can there be to a disclosure 
of the facts, and what earthly benefit is it to be ex- 
pected the public can derive from secrecy ? 

The fact that the whole of the report has not 
been made public has led toa popular inference 
that the revelations contained in it are of the most 
serious nature. 





THE ELECTRIC CLUB OF NEW YORK. 


THE peculiar position of this organisation, com- 
posed of persons interested in the many scientific 
or commercial applications of electricity, combining 
the features of a social club with those of an im- 
portant educational institution, has already received 
mention in our columns. 

The accessions to membership, and the absolute 
need of more room for library and lectures, made it 
imperatively necessary for the club to obtain larger 
quarters, and therefore they purchased a large 
dwelling in a favourable locality near to Madison- 
square, New York, which has been completely 
changed inside to fit it for the peculiar needs of the 
club. On the 31st of January it was the scene of a 
brilliant gathering of members and invited guests 
assembled at the ‘‘ housewarming,” or inauguration 
of the building. The formal exercises were short, 
consisting of an address by President Henry C. 
Davis, whose remarks were devoted to a considera- 
tion of the necessity of the club to avail itself of its 
present facilities in fostering electrical progress, 
saying: ‘‘ We have a work, wortliy of our highest 
ambitions, to accomplish. The progress of elec- 
trical science, and its rapidly increasing application 
to the commercial interests of the world, demand 
an organisation that, while fostering the social ele- 
ment, will also furnish technical, scientific, and 
educational advantages—an institution that will 
give the facilities of the museum, laboratory, library 
and lecture room ; the museum with its milestones 
of progress, that should be carefully guarded and 
handed down to posterity ; the laboratory, with its 
corps of investigators, not to report this as better 
than that, but one capable of giving results, which 
will be accepted as authority ; the library and lec- 
ture room, for those thirsting for a higher plane of 
intelligence.” He was followed by Professor H. A. 
Rowland, of John Hopkins University of Balti- 
more, who delivered an address on the ‘ Electrical 
and Magnetic Discoveries of Faraday.” The paper 
lost none of its interest by its cyclopzediac character ; 
the fact that it did not follow the conventional type 
of dissertation usually offered on such occasions, 
gave it special attiactions, for the theme of the 
great natural philosopher’s methods and results 
can always be edifying to those engaged in applica- 
tions of science. 

The building is elegantly furnished, and electri- 
city has been appropriately used in many novel 
applications. When one approaches the street door, 
instead of using the bell-pull, the visitor by pressing 
his foot upon a metal plate rings an electric bell, and 
the door is unlocked by electricity and opens at once. 

The illumination of the building is wholly by 
incandescence lamps, mounted upon elaborate elec- 
troliers which are designed especially for the pur- 
pose, containing features which could not be used 
in gas fixtures, where the position of the light must 
be considered so as to be free from interference 
directly above the flame. There are some 350 lights 
in the building, which are maintained by dynamos 
and secondary batteries situated with the engine in 
a building to the rear of the club house. 

There are electric novelties in the kitchen, among 
them being the electric gridiron, which broils the 
meat by the use of electricity from the incandes- 
cence lighting apparatus passing through and heat- 
ing the wires of the gridiron. 

In the boot room, the boots are blacked and 
polished with brushes operated by an electric motor. 
The clocks are kept wound by electricity; the com- 





bination lock on the safe is operated by electricity, 
and the club piano is being provided with an arrange- 
ment for playing it by electricity. There is the 
usual equipment of electric bells, house signals, 
messenger calls, and telephones, including one of 
the long-distance telephones, by means of which 
members present at the club talk with Boston 234 
miles north-east, Albany 175 miles north, and 
Philadelphia 90 miles south, and intermediate 
places, clearly recognising the voice of the speaker 
if known to them. In short, the building contains 
every known application of electricity appropriate 
to such a place ; it is even whispered that the butler 
has an abundance of ‘‘ Jersey lightning” in his 
charge. 

The club has a growing library, accessions to 
which in the form of electrical books inscribed by 
the author, are particularly desired. 

Sir William Thomson and other Englishmen re- 
sponded to the invitation with regrets, except Pro- 
fessor George Forbes, F.R.S., whose arrival the 
day before permitted a personal acceptance. 

The influence of such an organisation is most 
salutary, for in addition to its educational features 
it brings together business and professional rivals 
who are naturally opposed to each other in the 
antagonism fostered by sharp competition of great 
rival interests. but within these walls they adhere 
to the Shakesperian maxim, ‘‘ Do as adversaries 
do at law, Strive mightily, but eat and drink as 
friends.” 





SOCIETY OF TELEGRAPH ENGINEERS 
AND ELECTRICIANS. 

At the meeting of the Society of Telegraph Engi- 
neers and Electricians, held on the 16th inst., the 
discussion on the papers read at the previous meet- 
ing by Mr. Gisbert Kapp and by Mr. J. Kenneth D. 
Mackenzie was opened by Professor Ayrton, who 
agreed with Mr. Mackenzie that considerable credit 
was due to Messrs. Gaulard and Gibbs for drawing 
attention to, and practically working out, the 
method of distributing electricity by secondary 
generators. One reason why the importance of this 
system was not at first recognised was, perhaps, to 
be found in the fact that the measurements of the 
efliciency of the earlier apparatus were made in a 
very crude and inaccurate way. Thus the potential 
difference at the terminals of the transformer was 
measured by a high-resistance dynamometer, and 
the current was measured by a similar instrument 
with a low resistance, the product of these readings 
being considered as giving the energy expended in 
watts. Both authors seemed to consider it im- 
possible to work the primary coils of the trans- 
formers in series when there was a varying resistance 
in the secondary, but by a method analogous to 
compounding a dynamo, he thought that this diffi- 
culty could be overcome. This idea of compounding 
had occurred to his colleague and himself some 
time ago, and they had attempted to solve the 
problem mathematically, but as the analysis became 
very complex they gave it up, and were proceed- 
ing to treat it practically when the same idea 
was patented by Mr. Zipernowski, and they had 
not therefore proceeded further with the subject. 
He was very glad that the idea of magnetic lag 
as distinguished from that due to Foucault cur- 
rents, was gaining credence, as Professor Perry 
and himself had drawn attention toit years ago and 
been laughed at for their pains. But now, thanks 
to the experiments carried out by Professor Ewing, 
its existence was universally admitted. He had 
said something about wrong methods of measuring 
the efficiency of transformers, he would now point 
out correct methods of measurement. There was 
only one way of measuring the power given to a 
circuit in which self-induction took place, and this, 
which depended on the use of a quadrant electro- 
meter, had been devised simultaneously and inde- 
pendently by Professor Fitzgerald and himself, 
and might be described as follows: Let P and Q 
be the terminals of an inductive resistance through 
which an alternating current is being passed 
by a dynamo. Let a non-inductive resistance 
QS be put in series with PQ. Connect two of 
the quadrants of the electrometer to S, the other 
two to Q, and the needle of the electrometer to P, 
and observe the steady deflection. Secondly, dis- 
connect the needle from P and join it to Q, and 
take a fresh reading. The difference between the 
readings thus obtained is a measure of the power 
expended in the circuit in watts. This method of 
measurement was theoretically perfect, but it 


depended for its truth, on the assumption that 
the law of the electrometer, as given by Clerk- 
Maxwell, was the correct one. But with most 
electrometers in actual use he had found that this 
law was not satisfied, and he should present a paper 
on this subject on a future occasion. It had conse- 
quently been necessary to determine the efficiency 
in some other way, and in their experiments they 
had adopted the plan of measuring in a calorimeter 
the heat developed in the transformer, and had 
obtained in this way very fair results. On com- 
paring the results thus obtained with those given 
by adopting the same method as Messrs. Gaulard 
and Gibbs had done in their earlier experiments, 
they found that figures given by the latter plan 
were in certain cases three times too great. Mr. 
Kapp had described two methods of rendering trans- 
formers safe, but a simpler plan than either was 
to connect one terminal of the secondary core to 
earth, which would not only prevent this coil acquir- 
ing a dangerous potential, but would also prevent 
workmen or others getting a shock from the electro- 
static capacity of the coil, which would not be the 
case with the other methods mentioned by Mr. 


PP- 

Captain Cardew remarked that the chief theo- 
retical novelty in Mr. Kapp’s paper was the method 
of calculating the power lost by heating ; but he did 
not completely agree with Mr. Kapp’s reasoning, 
which depended on the hypothesis of a molecular 
friction. This did not, however, appear to him 
completely satisfactory, as he was inclined to look 
on a molecule under cyclic magnetic changes as in 
the condition of a spring, in which, although the 
power given out might not be altered, yet lagging 
might occur. With reference to the danger of alter- 
nating current installations, this must always be 
very great when a potential of upwards of 2000 
volts was employed, as with faulty insulation all the 
conditions were favourable to a breakdown. He had 
waited a long time for the appearance of some 
method of reducing the risk, and had finally in- 
vented what he might call an electric trap himself, 
which had been described in Mr. Kapp’s paper. 
The foil mentioned by Mr. Kapp was, however, 
of aluminium, and not of platinum, the lightest and 
not the heaviest of waned a The plan of putting 
one terminal of the secondary to earth as advocated 
by Professor Ayrton, increased the risk of a break- 
down, as the strain on the insulation, which must 
be always more or less imperfect, was greatly in 
tensified. With regard to Mr. Kent’s device, he 
could only say that as a customer, or as a dynamo 
manufacturer, he should be perfectly satisfied with 
it, but as a supplier of electricity, he would prefer 
to adopt something else. 

Mr. Bernstein said that in a large installation on 
the alternate current system the question of insula- 
tion became very serious, and it would therefore be 
advantageous, other things being equal, to work 
the transformers in series, as the average difference 
of potential was on this plan reduced to one-half of 
that obtaining with the parallel system of distribu- 
tion. Moreover, the potential difference between 
the terminals of the primary coil of the trans- 
former would also be ce to perhaps one-fortieth 
of its value on the other system, and as the insula- 
tion of a transformer cannot be made very heavy 
without sacrificing the efficiency of the apparatus, 
this reduction of the potential difference, greatly 
diminished the risk of a breakdown. With regard 
to Mr. Kent’s safety device he thought it would 
work well, but there was such a thing as leading a 
current into temptation, that was to say, that if a 
current was given a chance to go to the ground it 
would not hesitate to take advantage of it. Pro- 
fessor Ayrton had mentioned the plan of connecting 
a terminal of the secondary to earth, and he would 
remark that when he had first brought out the con- 
tact plug used in his system of incandescent light- 
ing, Professor Forbes had pointed out that the same 
device could be used to connect the secondary coil 
of a transformer to earth, and would render it 
absolutely safe. The contact plug consisted of a 
mixture of mercuric oxide and carbon, which had 
normallyavery high resistance ; if, however, through 
any considerable rise of potential a large current 
was forced through the plug, the oxide was instan- 
taneously reduced to metallic mercury, and the re- 
sistance pract cally eliminated. These plugs had 
been in operation in installations of incandescent 
lighting on the series system of distribution for 
over a year, and in that space of time had never 
failed to act. 





After some remarks from Mr. Atkinson, Professor 
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Fleming stated that he had in 1885 made some 
experiments with the Zipernowski transformers 
exhibited at the Inventions Exhibition, which were 
employed in running 200 16 candle-power lamps, 
the potential difference used in the primary being 
1000 volts. To prevent the danger, first pointed 
out by Dr. Hopkinson, of shocks from the electro- 
static capacity of the secondary coil, he had proposed 
connecting one terminal to the earth, but on pub- 
lishing the idea Professor Elihu Thomson had 
writen claiming that he had devised this plan pre- 
viously, and on this Professors Ayrton and Perry 
wrote, pointing out that they had anticipated Pro- 
fessor Thomson. Mr.!Zipernowski had attempted 
the compounding of the transformers, and the 
results were fairly satisfactory. To determine the 
efficiency of the system they had used a couple of 
very large watt meters which had a very low self- 
induction, the major portion of the fine wire coil 
being merely external non-inductive resistance, and 
with the results thus obtained the curve of efficiency 
shown on the wall had been plotted. Professor 
Ayrton had pointed out that the results thus ob- 
tained must be inaccurate, but it would be interest- 
ing to determine the amount of the error. There 
was no question now as to the results of the mag- 
netic lag. There was consequently a modification 
of the magnetic resistance of an alternating mag- 
netic circuit analogous to that of the electrical re- 
sistance of an alternating electric circuit. The 
theory of transformers was in some respects simpler 
than that of the dynamo, as there was no air gap to 
be taken into account; experiments should, how- 
ever, be made on the permeability of iron at different 
periodicities. 

Mr. Crompton, as a commercial man, who was 
thinking of going into transformer business, wished 
to know from Mr. Mackenzie what the total effi- 
ciency of the whole system was. With regard to 
another method of distribution, he could give figures 
for the efficiency of the system from the cval in the 
furnace to the lamps, and if Mr. Mackenzie would 
do the same for the alternate current the two 
systems could be compared. 

At the conclusion of Mr. Crompton’s remarks the 
meeting was adjourned to Thursday, the 23rd inst., 
when the discussion will be resumed. 





RAPID-FIRING ARMS. 
By Wriu1am W. Krwpatt, Lieutenant U.S. Navy. 
(Continued from page 148.) 

As, on account of the expenditure of ammuni- 
tion and the exertion required for operating the 
mechanism, the greatest rapidity of fire can only 
be used for very short periods of time, and then in 
the nature of volley firing, whether the arm be a 
volley fire Nordenfelt, or a successive fire Gatling 
or Gardner, it would seem that tests for rapidity 
should be compared on the basis of the number of 
rounds fired per second for pieces, and the number 
of rounds fired per barrel in the same time for 
systems. The writer has arranged a Table of 
maximum rapidities of fire on this basis, taking 
data from the Gatling and two-barrelled Gardner 
from the records of official trials in the United 
States ; for the Nordenfelt guns the statements of 
Mr. Nordenfelt, although these give a slightly 
greater rapidity than has been obtained in official 
trials; and for the five-barrelled Gardner the 
records of official trials in England. 


Rounds Fired per Second from Rifle Calibre Machine Guns.* 
Gun. Per Barrel. Per Piece. 
Gardner 2-barrel 4.2 8.4 
Gatling 10-barrel 
Nordenfelt 1-barrel 
Gardner 1-barrel 
Nordenfelt 3-barrel 
ee 5-barrel 
Gardner 5-barrel i 11.0 
Nordenfelt 10-barrel . 19.0 


The Table shows that the choice for the artillery 
machine gun lies between the Gatling 10-barrel and 
the Nordenfelt 10-barrel, since only these two give 
sufficient rapidity of fire, and that of these two 
the first gives precisely twice the rapidity of the 
second. 

The weights of the pieces with one thousand 
rounds of ammunition in the feeds, and nine 
thousand in factory packages, compare as follows : 


a 
oo 


i bw £0 BO £9 0 
ob r ooo 





* Rapidity of fire would depend upon duration of trials, 
Tf long, these figures would not show a correct com- 
parison. 





10-Barrelled Rifle Calibre Machine Guns. 
Gatling. Nordenfelt. 
lb. Ib. 
250 232 
ihe 18 
145 110 
1000 


ee 

Distributor ... oe 

Feeds for 1000 rounds 

10,000 rounds... ‘ 1000 
1395 


Totals 1360 


For the service of the Nordenfelt there is re- 
quired one man to point and fire, one man to feed, 
and at least four to fill hoppers ;* for the Gatling, 
one man to point, one to fire, one to feed, and one 
to fill drums. One man filling Accles drums with 
the mechanical filler, would work faster than four 
filling Nordenfelt hoppers by hand, but four is the 
least number of fillers that can approximately keep 
the Nordenfelt supplied in case rapid fire is needed 
for more than a thousand rounds. 

The weights of the carriages+ and limbers may be 
considered equal, although the Gatling galloping 
carriage can be made much lighter than the Nor- 
denfelt,t because it needs less strength in the parts 
which have to take the shock of recoil when the 
piece is fitted to fire over the carriage wheels ; and, 
for the same reason, the Gatling ship and boat 
mounts can be made lighter than those for the Nor- 
denfelt. But throwing aside this question of weights 
of mounts and field carriages, and allowing that the 
recoil making, volley firing, lever operated, action 
of the Nordenfelt is as good as the non-recoil, 
successive firing, crank-operated one of the Gatling, 
the first shows superiority in having 35 1b. less dead 
weight to carry, while the second leads in having 
300 1b. less weight of gun servants, in having double 
the rapidity of fire, in having a positive feed, and 
therefore less probability of jams, and in being 
more compact in the form of the piece itself.§ 





* Nordenfelt’s last feeders are made of paper: all car- 
tridges are oupplied in such paper feeders and no refilling 
is required. ey are made of paper strengthened with 
canvas : the interior is divided into rows of compartments 
corresponding to the guides in the feed slide; each com- 
partment contains a cartridge which stands on its bullet, 
with its base projecting beyond the top of the box. The 
box is clesed by means of a removable cover. The feed 
slide is of gun-metal and is fitted with guides correspond- 
ing to those on the rear face of the distributor, on the top 
of which it is placed, secured by a spring catch. 

+ Weights of carriages and limbers must be governed 
by the strength required for travel over rough ground. 

t The following are the weights of Nordenfelt 3-barrel 
machine gan for Mauser cartridges (can be made for any 
kind) and galloping carriage : 


Gun ite at of rs rs 

Carriage, including wheels ... - os 

76 feed xes containing 2280 rounds of 
Mauser ammunition ws we # 

Two distributors ee 

Two feed slides 

Two light men 


250 
12 
6 
280 

Total 13 cwt. 3 qrs. 26 


§ Nordenfelt has adapted a mounting for service with 
cavalry. This consists of a light two-wheeled carriage, 
on which the gun is mounted, together with its ammuni- 
tion box, which latter contains 96 filled paper feed cases, 
The box opens in front, the lid letting down on to the 

latform, on which kneels the man who serves the gun. 
One man lays the gun and works the hand-lever; the other 
keeps the gun supplied with ammunition, changing the 
hoppers when necessary. The carriage is fitted with 
shafts, and is drawn by two horses, one of which the 
driver rides. The two men who serve the gun ride on 
seats fitted on the top of the ammunition box. In action 
the seats are raised and form shields, The carriage is 
fitted with props, and the gun can be fired with the horses 
attached or not, The gun on its mounting can accompany 
cavalry under all conditions of service; it has a large arc 
of training, and can be brought into action immediately 
the carriage is stopped. The spare ammunition is carried 
by an ammunition cart, which is two-wheeled, and drawn 
by two horses. This cart also carries one spare wheel, 
and other spare parts and tools, 


Weight of Gun and Mounting. 


en. at aH Pe, cf 

Carriage, including wheels, &c. ... iJ gl. 

14 filled hoppers, containing 546 rounds of 
ammunition 1s rs er we aa 

Two distributors ee 

1000 rounds of ammunition 

Two men (light) fr 


Total 13 cwt. 2 qrs. 1 1b, 


Weight of Ammunition Cart. ‘ 
885 
480 
140 

Total .... a “i 13 ewt. 1 qr. 1 Ib. 

Track of gun carriage and ammunition cart, 5 ft, 2 in. 


Cart complete and one s wheel 
4000 rounds of ammunition 


One man 





In selecting the infantry machine gun, two of the 
guiding requisites are mobility and capability of 
being as readily protected from hostile fire as is the 
rest of the infantry line, so that it can be pushed 
well inside of the range of aimed fire. If, for the 
rifles of the present, the generally accepted distance 
of 1200 yards be the one at which aimed fire begins 
to tell, the infantry machine gun, with its highly 
concentrated and easily controlled fire, would be 
needed in the attack, at least as far forward as 
within 700 yards of the defenders’ line, in order to 
insure the protection of the flanks and rallying 
positions, that shore military men so strenuously 
insist upon. 

If the gun be mounted upon a carriage carrying 
its cover in the shape of shields or of plate wheels, 
it can move only over country practicable for car- 
riages of the necessary tread, while the shield thick 
enough to keep out the modern hardened or steel 
rifle bullets, will unduly add to the moving weight, 
and besides, a carriage makes too good a target for 
hostile artillery. 

The infantry machine gun must be so transported 
that it can be rushed forward to a line of ordinary 
triangular shelter trenches, and there, with its gun 
servants and ammunition, get as complete cover as 
that afforded to the rest of the infantry. In other 
words, the piece itself must alone show over a 15-in. 
parapet thrown up in front of a 12-in. ditch ; which 
means that it must go into action upon a low mount, 
and be served by a firer and a feeder lying prone, 
or nearlyso. To estimate the amount of the weight 
to be moved, we may assume five thousand rounds 
of ammunition as the least number which should 
accompany the gun,* and that the piece and mount 
must not weigh more than 1201b.; which would 
give, at 1001b. per thousand rounds, a total weight 
of 6201b., a weight great enough to require wheeled 
transport, if economy of men is to be practised ; 
but from the conditions imposed, the wheeled trans- 
port must be such that it can be covered by a ver- 
tical height of 27in. The device that, within the 
writer’s knowledge, best fulfils the conditions, is 
the one-wheeled cart or wheelbarrow, with the gun 
mount and ammunition borne on bracket shelves in 
the plane of the axle ; such a barrow with a bicycle 
wheel of 5ft. or 6ft. in diameter, and 9-in. hub, 
and with bearing shelves 6in. wide, upon being 
freed of its load and dropped upon its side, presents 
a vertical height of only 22in., which is completely 
covered in an ordinary shelter trench, as are the 
gun servants and ammunition boxes. The weight 
of ammunition being a fixed quantity, that of the 
gun must be considered in connection with its 
rapidity of fire. 

Of the light guns given in the table of rapidities, 
the choice for an infantry arm would seem to lie 
between the three-barrelled Nordenfelt and the two- 
barrelled Gardner, since guns lighter than these 
are too slow, and the more rapid ones too heavy. 

The Gardner two-barrelled frame-gun, with full- 
power barrels, weighs 75 1b. ; the Nordenfelt three- - 
barrel, low power, weighs 56 lb.;+ what a full- 
power gun of the same system would weigh, the 
writer cannot learn, and is forced to estimate the 
increase of weight due to the increase of length of 
barrels from 26 in. to 32 in.; which is assumed at 
10 1b., since it would seem to be impossible to get 
the stiffer and heavier frame and the longer barrels 
at a smaller figure. 

The weights to be moved would then compare as 
follows : 


Nordenfelt. Gardner. 
lb. Ib 


Gun mr we obs _ 66 
Feeder... oe os nie 7 
Mount yer ab 40 
5000 rounds ammunition 500 
Hoppers for 1000 rounds 45t 


Total 658 620 


Showing a balance of 38 lb. against the Norden- 
felt, due to the fact that it needs ‘‘ hoppers,” 
while the Gardner takes its ammunition directly 
from the factory ammunition packages. 

The facts that the Nordenfelt hoppers add to the 
bulk of stowage; that the volley-firing system in a 
three-barrelled gun, while giving too few shots for 
perceptible volley effect, causes trouble with the 
recoil ;§ and that the piece with its three barrels 


75 
5 
40 
500 





* In the Nordenfelt 2000 rounds accompany gun, with 
6000 rounds in ammunition carts behind first line. 

+ Nordenfelt three-barrel full-power now weighs 71 Ib. 

t These hoppers are now replaced by light paper feed 


cases. , 
§ Nordenfelt now has no trouble with the recoil, 
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has only 93 per cent. of the rapidity of the Gardner 
—force the choice to the latter arm for an infantry 
machine-gun. The question of machine guns for 
use with cavalry is one that must be approached 
by a sea officer with fear and trembling, and that 
vague sense of awe that a sailor always feels in re- 
gard to anything never so remotely connected with 
a horse; but as the writer had some experience with 
cavalry during the War of the Rebellion, and before 
he became a horse-fearing sailor, he has the hardi- 
hood to suggest that it would not be as profitable to 
transport machine guns and their ammunition sup- 
plies upon the troopers’ mounts, as it would be to 
use wheeled carriages. For transport upon troop- 
horses the Nordenfelt single-barrel is the only gun 
with sufficient lightness to allow consideration ; 
and with this arm the working in pairs must be the 
basis upon which to found anything approximating 
to the required rapidity of fire. The weights carried 
would be as follows: 


Ib. 

Two guns... oe ae on med Sse als 
Two stands ... Ao Ace a pre a 40 
Two distributors... bjs fi de dis 6 
Hoppers for 1000 rounds ... ie ae ... 160f 
5000 rounds ammunition ... a .. 500 
Total ... sia aa rae coe, 000 


As no horse could be expected to carry more than 
20 Ib. in excess of his ordinary load, of rider, forage, 
rations, arms and equipments, the machine guns 
and their accessories would have to be distributed 
among thirty-seven troopers. After this sacrifice 
of the mobility of the cavalry, to say nothing of 
the difficulty of collecting the guns and accessories 
from the thirty-seven mounted men, the rapidity 
of fire attained by the two guns would be only 
70 per cent. of that given by the two-barrelled 
Gardner, which on a one-wheeled cart can be taken 
by one horse, wherever horses can go without leap- 
ing obstacles.* For pack-animal transport the two- 
barrelled Gardner is superior to either the one or 
three-barrelled Nordenfelt, for the reason that, 
with the same ammunition supply, it gives greater 
rapidity of fire for the weights carried ;+ but in five- 
barrelled guns the Nordenfelt is undoubtedly 
superior, since the Gardner system is essentially 
a one for two-barrelled guns, and is handicapped 
by awkward cartridge holders, and many other 
defects, when it is put into a five-barrelled arm. 

The only system for heavy machine guns for the 
secondary batteries of ships is the Nordenfelt, ap- 
plied to both two and four-barrelled pieces of 1 in. 
calibre. 

These are most excellent arms, and give very 
satisfactory results, both as regards rapidity of fire 
and ballistic effects, and are to-day mounted 
in many British ships, as well as in many built in 
Great Britian for other. countries. 

There has been a deal of discussion as to the 
comparative merits of the Nordenfelt 1-in. calibre 
four-barrelled machine gun, and the 37-millimetre 
calibre five-barrelled Hotchkiss machine cannon, ft 
for work against torpedo boats, which resulted in 
numerous competitive tests and trials, the results 
of which proved that the Nordenfelt was very much 
superior to the Hotchkiss—or the Hotchkiss very 
much superior to the Nordenfelt, apparently ac- 
cording to the side of the English Channel upon 
which the particular trial was held. 

Two sample competitive tests of the two arms, 
— seven or eight years ago, show data as fol- 
ows: 


Results of Firing against Torpedo Boat Targets at Sea 
during a Single Run. Guns in both cases mounted side 
by side, and worked for the same time and under exactly 
identical circumstances. 











Arm. | Place. _| Year.\Shote.| Hite 
Hotchkiss... .... The Helder ...| 1878 | 182 | 54 
Nordenfelt ... pes ps 


1878 | 85 | 12 


Nordenfelt... _... Spithead | 1880| 118| 62 
Se ns sk | 1880 | 52) 11 








* It would appear that this comparison should be 
altered to the conditions of carrying or hauling for both 


guns, 

+ See Nordenfelt’s three-barrel machine gun and gal- 
enleg carriage. 

+ The Italian and Spanish Governments are reported 
to have decided last year toexclude all revolving cannon 
and low velocity guns, and to substitute for them for boat, 
landing, and masthead service the Nordenfelt 24-pounder, 
1.65 in. (42 mm.) 2000 ft. velocity machine cannon on recoil 
carriage, 





It would be very difficult to base a conclusion 
upon such figures. 

The supporters of the Nordenfelt brought forward 
arguments to prove that the greater penetration of 
the solid steel projectiles, the greater rapidity of 
the fire, and the volley nature of the fire rendered 
it a far superior arm to the Hotchkiss; while the 
friends of this latter arm held that its continuity 
of fire, its explosive projectiles, and its capability 
of being pointed without gearing, owing to its less 
violent recoil, made it more effective against tor- 
pedo boats than any volley firing, or other kind 
of machine gun. 

(To be continued.) 


NOTES. 
Tue SwepisH-NorwreraN Raiiway. 

Tr has now been decided to alter the direction of 
this line from Gellivara towards the north. The plan 
of going round the mountain Malmberget has been 
abandoned, and a tunnel right through, straight 
upon the Captain’s Hill, has been decided upon. 
This new departure meets with a favourable 
criticism in Sweden and appears to possess several 
advantages. In the first place the railway line 
becomes shorter and straighter, and the tun- 
nelling works will offer splendid opportunities 
for a thorough examination of the quality of the 
ore in the interior of the mountain. Should the 
ore prove satisfactory, it need not leave the trucks 
until in Lulea Harbour, and one operation will do 
for tunnel making and ore breaking. From the 
main tunnel smaller tunnels can proceed in different 
directions, and while the work in the hard winter 
can be confined to the interior of the mountain and 
can be carried on by the aid of electric light, it van 
in the summer be relegated to the surface. Unless 
the anticipations as to the goodness of the ore, at 
greater depths, should prove faulty, large shipments 
may soon be expected, and during the present cold 
weather the line can carry any weight. 


Tue Russtan Navy. 

The Russian Navy continues to make vast strides, 
aud at the approaching two-hundredth anniversary 
of the formation of the first Russian fleet seven new 
large vessels will be commenced at different ship- 
yards on the Black Sea. An incident in connection 
with the building of a first-class ironclad, now in 
hand at the private Kundishev-Volodin shipyard at 
Nikolajew, illustrates the doubtful blessings attend- 
ing the present Russian protectionistic policy. The 
order for the building of the ship in question was 
given to the above firm on the distinct understand- 
ing that all the material used was to be Russian, 
the Government being ever anxious to give the 
home iron and steel industry a lift. The Kun- 
dishev-Volodin establishment consequently solicited 
tenders from three large iron works (those of 
Putilov, Briansk, and Nevski), but the prices asked 
for steel ranged between 3 roubles 45 kopecks, and 
3 roubles 60 kopecks per pood (about 16 kilos.), while 
best English steel was simultaneously offered at 1 
rouble 10 kopecks f.o.b. Although the duty on steel 
is 90 kopecks gold per pood, there was a considerable 
difference in favour of the English quotation. The 
shipyard drew the attention of the naval authorities 
to the unreasonable prices demanded by the native 
steel manufacturers, and obtained permission to use 
English steel so as to teach the home makers a 
useful lesson. 


PROJECTILES AND GuNS. 

The Ordnance Committee are very busy with 
reception trials of the armour-piercing projectiles 
now being executed for the Government so as to 
have the shell passed into the service before the 
end of the financial year. A lot of 300 Holtzer 
6-in. shots have already been delivered and success- 
fully stood the tests this week, passing practically 
uninjured through 9-in. compound armour. These 
are the first 6-in. chrome-steel projectiles that have 
been passed into the service, and the result fully 
confirms the choice of the Government in ordering 
from this firm. Messrs. Holtzer have now proved 
themselves beyond doubt the foremost in the manu- 
facture of this class of projectile. From all we 
hear, it appears to have been a bad time lately with 
guns at Woolwich, and the anxious inquiries on the 
subject made this week in Parliament, have re- 
ceived answers which cannot be considered satis- 
factory. We trust to see questions something as 
follows put without loss of time. Is it a fact that 
a considerable number, say ten, 9.2 in. guns 
recently failed at test, the inner tubes of nine of 
these having been split, and the outer casing of 











another fractured, and who is responsible for the 
design and manufacture of these guns? A clear 
reply to these questions will confirm or dispel a 
widely spread rumour; Mr. Carbutt’s admirable 
letter to the Times last Friday calls attention to 
these alleged failures, and we believe his statement 
remains uncontradicted. 


Snow Screens on Russtan Raliways. 

The present winter has been one of the coldest 
Russia has experienced since the Crimean War. In 
the south, particularly, violent snowstorms have 
been of constant occurrence, and many railways 
have been blocked for days together. Russian 
railways only use to a limited extent the steam 
snow ploughs and other appliances in vogue in 
Russia, and for the most part reliance is placed on 
large detachments of labourers drafted into the dis- 
trict where the drifts prevail. Labour in winter 
time being cheap in Russia, no difficulty is ex- 
perienced in obtaining a plentiful supply of men. 
Alongside those sections of the line where snow 
has a tendency to drift, of late years it has been 
the custom to erect rough screens of wood, consist- 
ing of pallisades 2 in. apart, and extending some- 
times for miles. This is found very serviceable for 
the protection of cuttings. Still better are hedges 
formed of fir trees— Christmas trees — planted 
closely together and kept well trimmed. These 
hedges, adopted first by the German railways in 
East Prussia, have proved very successful. The 
fir tree is very sturdy, enabling it to stand great 
pressure from the accumulated snow behind it, and 
its drooping branches readily shed the snow. When 
weil planted and well trimmed fir hedges form the 
best snow screens it is possible to have. The Ger- 
mans, who are naturally careful foresters, have 
reared some splendid ones along their eastern lines. 
In general, however, the Russian hedges are very 
carelessly kept. 


PROJECTED NEW CANAL IN SWEDEN. 

A new canal, which is expected to prove of con- 
siderable importance, is projected in the province 
of Smaland, Sweden. The canal is intended to 
start at the town of Vexid, and proceed through the 
Vexié and Bergunda lakes as faras the Helga lake; 
from there it will be continued with interruptions 
between the lakes of Innaren, Norraby, Vartorp, 
Dref, Orken, Madkro, Norrsjén, and Angshult. 
It will also be connected with the Réppa-Asa Canal. 
A company has been quite recently formed with the 
view of undertaking the building of the canal, 
and a detailed plan has been made by Herr 
P. Laurel, who has an excellent reputation as 
a practical and experienced engineer. The total 
cost is put at 729,500 kr., or about 40,000/. ; the 
canal between Vexié and Helga lakes is calculated 
ata cost of 129,500 kr. The rest of the new road 
of communication is divided into three parts, entail- 
ing costs of respectively 190,000 kr., 230,000 kr., 
and 180,000 kr. For these three latter; portions 
a grant from the Government of half the cost is 
calculated upon. The means of connection between 
the different lakes from the Helga lake to Angshult 
lake will be canals as far as possible, and, where 
this is not practical, a sort of tramway, at both ends, 
ome down to the water ; the boat is lifted, by 
the aid of a water motor, on to cars on wheels, 
and is again lowered by a similar motor. This 
system, which is used with much advantage in 
Germany, America, &c., has not hitherto been 
adopted in Sweden. 

New SreaMErs IN THE Brack Sz. 

The arrival at Odessa of three English-built 
steamers fora new transport company which has been 
started by some Russian capitalists in opposition to 
the subsidised Russian Black Sea Steam Navigation 
Company marks a fresh development of Russian 
commerce in the Black Sea. Speaking generally, 
Russia at the present moment is suffering from a 
severe commercial depression, induced by the finan- 
cial crisis; but the effects of this are most heavily 
felt in the northern parts of the empire, the south 
relatively escaping scot free. In every Black Sea 
port the volume of trade is increasing, and every 
year new vessels have to be added to meet the de- 
mands for transport. A short time ago a service of 
steamers was established between Odessa and the 
Danube. Another service was then started between 
Odessa and Batoum, founded by English capitalists ; 
but the Russian Government, being opposed to 
foreigners sharing the coasting trade of South 
Russia, the vessels were sdld to the Black Sea 
Steam Navigation Company, which has also added 
new vessels to its fleet from time to time during the 
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last few years. For the most part, however, the 
steamers of this company are so much engaged in 
meeting the rapidly increasing requirements of the 
Pacific trade, that the local trade is neglected. 
Hence the formation of a new Kussian company to 
run rapid steamers at low rates between Odessa 
and the various ports of the Black Sea. The enter- 
prise is well supported by the South Russian mer- 
chants, and if all goes well it is intended to double 
the number of steamers at the end of the year. In 
the meanwhile, attacks continue to be made upon 
the monopoly enjoyed by the Black Sea Steam 
Navigation Company, but it has stood these so long 
that there is little fear of its subsidy being with- 
drawn from it. Its charges for the conveyance of 
goods may be high ; but as regards the conveyance 
of passengers this service of steamers is one of the 
best appointed lines in the world. This, at any 
rate, cannot be said of any other steamboat service 
in Russia, 


INTERNAL STRESSES IN ORDNANCE. 

From the failures which frequently occur with 
guns of large calibre, it would appear that the initial 
stresses in the interior of the metal of the various 
rings, which have hitherto been treated in practice 
as negligible quantities, have an importance as yet 
not properly allowed for by their designers. The 
reason of such neglect is by no means obvious, as in 
the case of ordinary cast-iron guns, their importance 
has long been known, and acted on in a practical 
way by Rodman and others, but in modern steel guns, 
where both theory and experiment concur in the con- 
clusion that their effects are intensified, they have, 
until lately, been treated as non-existent. This 
increase, in the case of steel, is due to the higher 
elastic limit of this metal as compared with cast 
iron, for the internal stresses cannot exceed that 
corresponding to the elastic limit, or the metal will 
take a permanent set and relieve itself of the excess, 
and consequently the value of the stresses in ques- 
tion can attain a much higher value with the 
more modern material. The only person who 
seems to have fully understood the great importance 
of these internal stresses, is General N. V. Kala- 
kouski, of the Russian artillery, who has carried 
out a most painstaking and laborious series of ex- 
periments with a view to determining the actual 
values attained by these stresses in different cases, 
and of these experiments a fairly complete account 
is given in a recent issue of the Revue d’ Artillerie. 
The plan adopted was to cut discs of metal from 
steel cylinders, and to engrave on the face of each 
a series of concentric circles, dividing the disc up 
into a series of annular rings, the diameters of 
which were then carefully measured. The rings 
were then turned off successively in a lathe, fresh 
measurements of the diameters being made be- 
tween each operation. It was then found that the 
values of the diameters had in general changed, 
thus proving the existence of internal stresses, the 
numerical values of which could be computed from 
the diametrical alterations, and frequently amounted 
to many tons per square inch. 


TE ASSOCIATED CHAMBERS OF COMMERCE. 

On Tuesday last the annual session of delegates 
from Chambers of Commerce of England, Ireland, 
Scotland, and Wales opened at the Hétel Metro- 

ole. The President, Sir Bernhard Samuelson, 
iP., moved the adoption of the report, and con- 
gratulated the members upon the improvement in 
trade and manufactures in the year 1887, parti- 
cularly in the latter part of it. The railway receipts 
had increased, he said, by more than 500,000/. in 
the latter six months, as compared with the corre- 
sponding period of 1886. The tonnage entering 
and clearing from our ports with cargoes on foreign 
voyages, amounted to 56,000,000 tons, giving an in- 
crease of 2,370,000 tens over 1886. As a conse- 
quence unemployed vessels h:d found work, and 
many contracts for new shipping had been placed. 
The foreign and coasting cargo shipping trade 
amounted to 83,000,000 tons, while 270,000,000 
tons were carried on the railways of the United 
Kingdom. The exports of British produce and 
manufacture were, in round numbers, nine millions 
sterling greater in 1887 than in the preceding year. 
He then drew attention to the progress made by 
foreign nations. In 1877 the output of the United 
States in pig iron was only one-third of that of the 
United Kingdom, but last year it amounted to 
seven-eighths. In 1886 our consumption of cotton 
was 2700 bales per week over that of our Euro- 
pean customers and competitors, but in 1887 
they equalled us. Agriculture had not joined in 





the returning prosperity, and he suggested that 
the burdens of rent and other charges should 
be adjusted. On the Continent the nations seemed 
to be running a race to exclude each others’ pro- 
ductions. Last session a useful measure was passed 
by aid of Mr. Mundella ‘and Sir Albert Rollit, 
giving publicity to arrangements between insolvent 
debtors and their creditors. In the coming legis- 
lation the foremost commercial matter foreshadowed 
in the Queen’s speech was the Railway Rates Bill. 
Sir Bernhard had himself given notice of a Bill, 
which, he hoped, would show in a connected form 
the points generally insisted upon as essential in 
the interests of traders and agriculturists. The law 
of limited liability needed amendment. He then 
spoke of the action of the London Chamber of 
Commerce and commercial education, a matter 
which will be found. dealt with in another Note. 
He finally called attention to the refusal of our 
Government to appoint British Commissioners at 
the Paris Exhibition, and urged the necessity of 
united action on the part of manufacturers. 


CoMMERCIAL EpvucATION. 


The first meeting of the special sub-committee 
appointed by the London Chamber of Commerce to 
consider the question of commercial education, 
took place last Friday. The chair was occupied 
by Sir John Lubbock, and there were present Sir 
George Hayter Chubb, the Rev. J. B. Diggle (chair- 
man of the School Board for London), the Rev. D. 
Henry Wace (principal of King’s College), D. J. 
Evans, F.R.S., and Messrs. Edward Power, E. H. 
Carbutt, C. Magniac, and Frank Debenham. Dr. 
Wace proposed, and the chairman seconded, the 
following resolution, which was carried unanimously: 
‘*That a sub-committee of this committee be ap- 
pointed to confer with the trade sections of the 
London Chamber of Commerce and other mercantile 
men as to what should constitute the commercial 
curriculum.” Dr. Wace said that the schools of 
King’s College had been opened this term on an 
entirely new system, being divided into three parts 
—(1) the classical school; (2) the mathematical 
school ; and (3) the commercial school. The diffi- 
culty, however, was to tell what commercial men 
wanted. The Liverpool University College had 
established a commercial course, and at least one 
hundred firms had signified their willingness to 
give privileges to those students who passed through 
this commercial education. We warmly welcome this 
attempt to place commercial education on a proper 
footing. Hitherto it has been left to men who 
were incapable of teaching either classics, mathe- 
matics, or science, and hence it fell into contempt. 
A commercial education, properly understood, offers 
as complete a training for the mind as any other, and 
would fit its possessor to obtain distinction in 
society or in the legislature, if his native talents 
justified him in seeking it. The commercial man 
should have a fluent command of his own and two or 
three other modern languages ; he must also be able to 
write them accurately and critically, which supposes 
that he shall not only have studied the literature of 
the various tongues, but shall have some aquaintance 
with Greek and Latin, He must be familiar with 
the principles underlying our common law, and in ad- 
dition must know how these principles are applied to 
contracts and negotiable instruments. The financial 
position of foreign governments, therelative strength 
of the parties in them, and the views they hold on 
fiscal matters, are subjects of the greatest import to 
him. The distribution of population and of wealth, 
the characteristics of various races and the natural 
resources of various countries, again afford a wide 
field of study. The currencies and measures of 
foreign countries must be so familiar to him, that 
quantities expressed in them convey as clear an idea 
to his mind as if stated in English standards. If 
the commercial student has a taste for science there 
is plenty of scope for him within the sphere of busi- 
ness affairs. The acclimitisation and crossing of 
breeds of animals is in itself a vast subject ; the 
introduction of fitting crops into different countries, 
and the production of varieties of known plants best 
adapted to various localities, is of still greater im- 
portance ; such problems as rendering beasts of 
draught proof against animals like the tsetse fly are 
not only interesting, but of the highest use; and 
soon. Of course we do not expect the clerk’ to 
undertake a curriculum of this extent, but he might 
attack it in a rudimentary way, while the son of the 


merchant prince, who expects to succeed to the|j 


position of the head of the firm, might mould his 
university course on some such plan, and he would 





find when he came into the world that he had 
a far wider grasp of affairs than his colleagues, while 
among men of letters and science he could aspire 
to a position of authority. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Hull and Barnsley Railway.—On Friday the half-year] 
meeting of the Hull and Barnsley Railway and Doc 
Company was held in Hull, when Colonel Smith was able 
to lay before the shareholders a very encouraging state of 
affairs. He showed that the working expenses had de- 
creased 7 per cent. as compared with the corresponding 
half of last year. The total increase in the gross receipts 
was 24,346/., and the net 15,0827. The report was unani- 
mously adopted, after which the meeting was made special 
to consider the Bill now before Parliament for promoting 
a working agreement between the company and the Mid- 
land Railway Company. Having heard the advantages 
likely to accrue from such an arrangement, the share- 
holders unanimously approved of the Bill. 


South Yorkshire Iron Trade.—There has been no modifi- 
cation of the revival in the local iron industry which began 
with the closing months of the old year. It is a satisfac- 
tory feature of trade that it maintains a steadiness which 
augurs well for the future. With shipbuilding on the in- 
crease, and important railway works in progress or in con- 
templation, business is more active than it has been for a 
iong time past, and there is every likelihood of still further 
requirements soon. The engineering works are busier 
than the forges or foundries. Locomotives for the South 
American and other markets, engines of the smaller type 
for contractors’ work in this country, tramway engines 
for different parts of the kingdom, and traction engines 
for China and elsewhere, keep builders well employed, 
and in other departments, such as those devoted to the 
manufacture of hydraulic machinery and war material, 
there is a strong demand. 


The Coal Trade.—The colder weather of the past week 
has given a stimulus to the demand for house coal, and to 
supply the increased demand the stocks have been con- 
siderably reduced. The reports from most of the outside 
markets are encouraging ; merchants have found it neces- 
sary to replenish their stocks, whilst the London coal 
trade, which for several weeks past had been dull, is now 
ina fairly active condition. Prices are firmer, black shale 
and Kilburn house fetching from 8s. per ton upwards at 
the pits. Seconds are not in brisk demand, but cobbles 
meet with a tolerable inquiry. The general demand for 
steam coal continuesto improve. The railway companies 
are taking their full contract supplies, whilst for smelting 
and general purposes the demand is better. 


Wakefield Gas Company.—The half-yearly meeting of 
the shareholders in the above company has been held. ‘The 
report said the value of residuals had begun to increase, 
and during the past half-year they received 7571. more for 
coke, tar, and ammoniacal liquor. The directors pro- 

sed to add 1240/. to the reserve fund, so as to increase 
it to 8000/., to pay the usual dividends, and to carry for- 
ward 335/. to the next account. In reply to questions, the 
chairman said it was the intention of the directors to 
raise the reserve fund to 10,0002. They had 5000/. in- 
vested in Batley Corporation Stock, on which they receive 
3? per cent. The chairman moved the payment of the 
usual dividends: 11/. per cent. on the old shares, 8l. 5s. 
on the 5. B fifths, and 7/. 14s. on the new 10/. shares, 
and this was carried. 


a ~— ers and Sons, Limited.—At the annual meet- _ 
ing of the shareholders of Joseph Rodgers and Sons, 
Limited, held in the board-room, Norfolk-street, Mr. 
Robert Newbold, Sheffield, chairman of the company pre- 
siding, the report was unanimously adopted, and a divi- 
dend of 12 per cent., as last year, declared. The retiring 
directors, Messrs. Robert Newbold, Frederick Bardwell, 
and Maurice G. Rodgers, were re-elected. 


Extraordinary Arbitration Case.—An arbitration case 
of much interest to corporations and local boards has been 
opened at Wakefield. Some time ago the rural sanitary 
authority for the Wakefield Union and also the local 
board for Sandal Magna gave notice to the corporation of 
Wakefield, in accordance with an Act of Parliament, of 
their intention to purchase from the corporation the water 
mains in their respective districts belonging to the corpo- 
ration. As the parties were unable to agree upon the 
price to be paid to the corporation for the pipes, applica- 
tion was made to the Local Government Board to appoint 
an arbitrator to deal with the matter, and the inquiry is 
being held before Mr. Edward Cousins, civil engineer, of 
Palace Chambers, Westminster. The corporation claims 
41,0007. from the rural sanitary authority, and they offer 
1138/. ; and from the Sandal Board 25,000/. is claimed and 
1010/. is offered. 





AMERICAN ORDNANCE.— Work now in progress at the 
naval gun shops in the Washington Navy Yard employs 
nearly 400 men. Four 10-in. steel breechloading rifled 

ns for the monitor Miantonomoh, and ten 6-in. steel 

a oe guns for general service are under con- 
struction. ere is also a large amount of work going on 
in the fitting up of tubes, hoops, &c., for other guns. In 
addition to the gun work, there are in progress four turret 
mounts for the Miantonomoh’s 10-in. guns, and four central 
pivot carriages for 6-in, guns. In the foundry there are 
000 cast-iron shells for 6-in guns. ork on a 
secondary battery for the Chicago has been discontinued 
for the present, 
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MISCELLANEA. 
WITH reference to our description of their ‘‘ Column” 
engine in our last week’s issue, Messrs. Tangye write re- 
questing us to state that they have patented the design. 


It is stated that the Messageries Maritimes are construct- 
ing at their yard at La Ciotat two new steel cargo boats. 
which will be fitted with engines of 1300 horse-power, an 
will run between Marseilles, Havre, and London. 


Mr. John Coleman, the agricultural editor of the Field, 
died at York on Sunday morning. Mr. Coleman was 
well known to engineers as the chairman of the English 
judges of machinery at the Centennial Exhibition. 


A colossal bronze statue of William Penn is now being 
repared to grace the clock tower of the new City Hall in 
hiladelphia. The figure will be nearly 40 ft. high, and 

will weigh over 30 tons. The legs are to be 20 ft. long, 
and the Quaker hat brim will measure 22 ft. round its 
edge. 

The gross receipts of the 23 principal railways in the 
United Kingdom, for the week ending February 12, 
amounted, on 15,8314 miles, to 1,118,071/., and for the 
corresponding period of 1887, on 15,7082 miles, to 
1,089,973/., an increase of 122? miles, or 0.7 per cent., 
and an increase of 28,098/., or 2.5 per cent. 


Ata meeting of the Forth Bridge Railway Company, 
held on the 7th inst., the chairman stated that he was 
informed by their engineers that if the present rate of 
progress was kept up, and if the weather continued of an 
average kind, and no untoward event occurred, they 
might count on the bridge being completed in the course 
of next year, probably about the month of October. 


Experiments made by the International Committee on 
the electrical appliances at the Antwerp Exhibition show 
that the thermopile, at least as constructed at present, 
is certainly not the source from which our power will in 
the future be obtained. Thus the pile exhibited a < Messrs, 
Lantensack, Laske, and Kohn, of Vienna, which was 
tested by the Committee, consumed coal at the rate of 
836 lb. per horse-power per hour. 

Messrs. Kerr, Stuart, and Co. have provided the 
Standard Theatre with a small locomotive, railway 
wagons, rails, and other plant, whereby quite a novel 
realistic effect has been introduced on the stage. Before 
the audience a goods train is made up, in miniature but 
approved fashion, and afterwards starts off on the main 
line with the locumotive in full steam, the driver at his 
post, and a display of the usual bustle and excitement of 
a train leaving a railway station. 


A syndicate has been formed to acquire the patents for 
the ‘* Cyclone” dust collector, now held by the Knicker- 
bocker Company of the United States. The collector, 
though primarily intended for flour mills, is also adapted 
for removing the dust of saw mills, cotton mills, and 
similar factories. The machinery will be manufactured 
for the syndicate by Messrs. Mather and Platt, of the 
Salford Iron Works, Manchester, and Mr. Henry Senior, 
_— same town, holds the exclusive right of sale for flour 
mills, 


We regret to notice the death, on Tuesday, the 14th 
inst., at the age of eighty-two, of Mr. Samson Barnett, 
the former senior partner of the well-known firm of 
Barnett and Foster, mineral water engineers, Niagara 
Works, Eagle Wharf-road, London, N. He was till 
three years ago the senior partner in the firm, when he 
retired, leaving Mr. F. Foster the sole representative. 
He had not been actively engaged in the business for 
about twenty years. He will be remembered by many of 
the older manufacturers in the mineral water trade for his 
manly, honest, and straightforward manner in all his 
dealings, : 


Messrs. J. Belleville and Co., of the Ateliers et Chan- 
tiers de L’Ermitage & St. Denis, Seine, have received an 
order for the boilers of the steamer Australien, a vessel of 
a new type, 500 ft. long, now under construction in the 
workshops of the Compagnie des Messageries Maritimes at 
La Ciotat. The engines are to be of the triple-expansion 
type, using steam at a pressure of 228 lb. per square inch, 
The cargo boat Ortegal and mail steamer Sindh, belonging 
respectively to the La Plata and Chinese and Japan lines 
of the same company, have already been fitted with Belle- 
ville boilers—the first-named about three years ago, and 
the latter at the beginning of last year. 


The Americans have a habit of inventing devices that 
have long been in use on this side of the water. Thus 
Engineering News gives an account of a “newly in- 
invented” process of casting steel car wheels now being in- 
troduced by the Pittsburg Steel Casting Company. The 
process consists in putting the mould in rotation while the 
metal is cooling, so that the centrifugal force presses the 
metal outwards, thus securing the soundness and density 
of the most important part of the wheel. Unless we are 
inisinformed this identical plan has been used by Mr. 
F. W. Webb for some years past at the Crewe Works in 
making locomotive wheels. 


From the report of General Newton, the New York 
Commissioner of Public Works, that city is remarkably 
well provided with gas companies, as mains belonging to 
no less than four different companies are laid along some of 
the streets, The inauguration of the new companies was at 
first hailed with delight by the citizens, as it was supposed 
that they would engage in the amicable operation of cutting 
each other’s throats, by which the consumer would benefit. 
Unfortunately for the community, however, the com- 
— are not managed by self-sacrificing philanthropists, 

ut by business men, who quickly perceived the advantage 
of a mutual understanding, by which rates were fixed at 
the highest limit allowed by the law, so that practically 
the consumer has to pay for all the unnecessary mains. 


Some remarks of acorrespondent to the Admiralty and 
Horse Guards Gazette would seem to show that the new 
magazine rifle to be issued to the army is by no means 
without defects. e writes, “This pet of the Com- 
mittee having been fired some thousands of times, was at 
last finally approved of by them. It was handed over to 
Major Lockyer to fire ‘one magazine’ of cartridges and 
report. The result was asfollows: First shot worked OK, 
second shot ditto; third shot, the bolt blew out to the 
rear and nearly took the major’s thumb off, cutting the 
flesh deeply; fourth shot, the extractor broke, and 
the whole rifle was thrown out of action, From this it 
will be seen that the old objection to bolt actions still re- 
mains, 


Telephonic communication between the ten separate 
blocks into which the National Hospital for Consumption, 
Ventnor, Isle of Wight, is divided, has now been com- 
pleted by the Equitable Telephone Association, Limited, 
of 75, Queen Victoria-street, E.C., who have fitted one 
of their Swinton telephones in each block, and one in 
the porter’s lodge, making eleven in all. These instru- 
ments are connected to a central exchange switchboard in 
the head nurse’s room, whereby any one block can be put 
into communication with any other in a few seconds. 
Arrangements have been made to admit of the system 
being extended to the private residences of some of the 
medical officers who live in Ventnor should this be con- 
sidered advisable at some future time. The installation 
is expected to prove a great convenience to the hospi 
staff, the length of the building being a quarter of a mile. 


Mr. H. Knatchbull-Hugessen, M.P., has informed his 
constituents at Sheerness that he has received an assur- 
ance from Mr. A. B. Forwood, M.P., Parliamen 
Secretary to the Admiralty, that there is sufficient wor 
in the forthcoming programme to give employment to the 
full number of men employed at Sheerness Dockyeet: 
The programme for the new financial year will include the 
construction of three new ships of war, the most im 
of which will be the Barracouta, the first of a new type o! 
steel sloops designed by Mr. W. H. White, Director of 
Naval Construction. The Barracouta is to have a dis- 
placement of 1580 tons, and will be the largest and most 
powerful sloop ever built for the British Navy. She is to 
be armed with six 36-pounder quick-firing guns, four 
oP evan uick-firing guns, and four torpedo tubes. An- 
other new sloop of the Buzzard type is also to be built, 
with a displacement of 1040 tons and machinery of 2000 
horse-power. She will be armed with eight 5-in. guns and 
eight machine guns. Another fast gunboat of the Bird 
class is also tu be built, having a displacement of 805 tons, 
and machinery of 1200 horse-power. In addition to these 
vessels, there will be the Daphne, sloop, and the Pigmy, 
gun vessel, to complete after launching, besides two or 
three men-of-war which are to be refitted for active ser- 
vice. About 1800 men are at present employed at Sheer- 
ness Dockyard. 





Torrpepo Boats ror Itaty.—Mr. F. Schichau, of 
Elbing, has sold to the Italian Government for delivery 
during next summer, five seagoing torpedo boats, to have 
@ guaranteed speed of 26.5 knots during one hour’s trial 
in the open sea, and five boats more to have a speed of 
23 knots under similar conditions. Five other boats similar 
to those first mentioned are also under construction for 
early delivery. 

Tur JOHN ELDER AND WILLIAM DENNY MEMORIALS. 
-—While the scientific achievements of the late John 
Elder, engineer, Govan, and William Denny, shipbuilder, 
Dumbarton, will be the means of perpetuating their 
memory for many years among their fellow scientists, yet 
they are worthy of a memorial to recall to the minds of 
all generations their great perseverance under mechanical 
difficulties and their nobility of character, For this reason 
it is pleasing to note that satisfactory progress is being 
made with the movements, originated in their respective 
native burghs, for the erection of a suitable public monu- 
ment to each of these gentlemen. The Govan people have 
not gone far afield for subscriptions, or they would have 
raised an immense sum, for John Elder had friends and 
admirers in all parts of the world. As it is, they have 
raised enough to erect a large bronze statue, which is being 
cast from a design by Boehm, London. The pedestal, 
which, with base, will stand about 12 ft. high, is partly of 

ranite and partly of bronze, with inscription tablets on 
our sides. The bronze figure stands 10 ft. above the 
destal, making the whole 18 ft. high. It represents 
ohn Elder, attired in his working garb, standing in a 
raceful attitude beside a model of a compound engine. 
The design is a very happy one, and the artist has 
successfully studied the features of the illustrious en- 
gineer. The statue is to be erected at the entrauce 
ate of the Elder Park, given to Govan by Mrs. 
ohn Elder, and opened a couple of years ago by 
the Earl of Rosebery. The site adjoins the yard 
which John Elder made so famous, now the Fairfield 
Shipbuilding and Engineering Company’s. establishment. 
The work of erecting the statue will commence soon, and 
it is expected that it will be ready for unveiling in May. 
A hope is entertained that the Prince and Princess of 
Wales will perform the ceremony when in Glasgow open- 
ing the great Exhibition, to which all are looking forward 
with so much expectation. The William Denny memo 
rial is not in such an advanced stage; but the subscrip- 
tions are literally pouring in. During the month since 
the movement was started 3000/. have been subscribed, 
the givers being in all parts of the country and Continent, 
in India and South America. Naturally there is much 
interest taken in the question of what form the memorial 
will take. This, however, cannot be determined till the 
total amount available is ascertained. One thing is cer- 





tain, it will not bea monument. The concensus of opinion 
is is favour of an institute, an hospital, or some such useful 





structure, 





} Farmers are diversifying their products. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 8, 1888. 

So far this season not over 450,000 tons of steel rails, 
if that amount, has been purchased, where in ordinary 
time orders have reached nearly 1,000,000 tons. The 
sluggishness on the part of buyers and builders is 
variously accounted for, and there are many who think 
there will be a break in prices before spring, which 
will fill up the rail mills to the usual extent. The 
abundance of money is regarded as one favourable in- 
dication that roads will be built on a large scale, and 
another is that the appreciation in the values of land 
in all new sections of the country make railroad build- 
ing desirable, even though the prospective volume of 
traffic will not be sufficient to pay expenses. Fortunes 
have been made by buying land and developing it by 
railroads, and then selling it. A great deal of railroad 
building has been done in this way. The general 
situation throughout the country is good, although the 
volume of business, as comparcd to the same time last 
year, showsa falling off, according to commercial reports 
of about 11 percent. The money markets all through 
the country are easy, and an increase in the volume of 
business is a sure fact. The distribution of ls of all 
kinds has been largerthan usual. A great deal of new 


tal | work is projected, such as factory and mill building. 


There will be also the usual activity in house building, 
especially in the far west, whither population is 
steadily drifting for the advantages of cheaper land 
and more oe ora employment. ‘he industries have 
been spreading throughout the region west of the 
Mississippi, as well as the south of the Ohio. The 
attractions there are such as to induce a large per- 
centage of our population to seek locations there. 
Shops are 
springing up to supply the increasing population, and 
in this way an improving demand for eastern products 
is growing. The bar mills throughout New York, 
Pennsylvania, and Ohio are quite busy. Orders for 
plate iron have been rather light for a few days. Itis 
intimated that there will be heavy shipments from the 
other side, but of this nothing more is known excepting 
the rumours current. A few small lots of steel rails 
were sold at 32.50 dols. Inquiries are made for large 
lots, but no sales have been made. Consumers are 
waiting almost hourly for decisive reports concerning 
the transference of large — mining territory to 
the Paris syndicate. Tin plate buyers are interested in 
the reported co-operation of Welsh interests, and the 
copper syndicate with reference to tin plates. The 
market israther unsettled. Engineers are interested 
in the reported construction of a tunnel at New York, 
and the reports of extraordinary railroad bridge build- 
ingin the west. Four or five important structures are 
contemplated by railroad builders across the larger 
westerr rivers, In all probability engineering work 
will assume very large dimensions this year in addi- 
tion to several projected enterprises of bridge building, 
tunnelling, &c. Ship and boat building for coast- 
wise ona tiie service will be very heavy. Two new 
yards will be started on the lakes. Inland water traffic 
will be largely increased. 





WAGON COUPLING AND UNCOUPLING 
DEVICES. 

TueE time has gone past when it is necessary to in- 
sist on the danger of the shunter’s calling. Every one 
knows and deplores it. The killing and maiming goes 
on at the rate of nearly two a day—there were 339 
shunting casualties reported to the Board of Trade in 
the first half of last year—and hitherto inventors’ skill 
has done very little to reduce the awful tale of 
gratuitous death and suffering. We have had a com- 
petitive exhibition at Nine Elms, organised by a society 
supported by railway servants, and a few appliances 
have been from time to time introduced to the public 
by their authors, but, with the exception of various 
forms of ‘‘ poles,” none of these devices have got into 
actual service. Many of them were inefficient, and 
most of them were too expensive. The poles have 
done good work in yards where the foremen have in- 
sisted upon their constant use, and if they were uni- 
versally employed they would certainly reduce the 
annual list of accidents very considerably, Unfortu- 
nately, at the time of greatest danger—when work is 
being done in a hurry, and when the weather is bad— 
men are apt to relieve themselves of the encumbrance 
of the pole and to revert to the old method of coupling 
by hand. Thus at the period of special peril they are 
unprotected, and the number of victims is not greatly 
lessened. 

The latest devices for coupling and uncoupling, and, 
we believe, the best, are the invention of Mr. Edward 
J. Hill, of No. 6, Westminster Chambers, Westminster. 
They are illustrated on the next page, Figs. 3 and 4 
representing an uncoupler solely, while the arrangement 
shown in Figs. 1 and 2 serves both to couple and un- 
couple. Referring to the former views, it will be seen 
that the uncoupler consists of a stamping or steel cast- 
ing which stands astride of the wagon hook and is 





pivotted on the shackle pin or Gedge link. When 
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laced in position, a touch with a hammer turns over the 
ngers or horns, which embrace the top of the link in the 
drawbar or the shackle pin, and secures the uncoupler. 
The device is operated by means of a chain fastened at 
the centre to the end of the uncoupler, and which then 
passes round two guide pulleys, and ends in two staples, 
one over each buffer. A hand ring is secured near each 
end of the chain, and by pulling on one of these rings 
the uncoupler is raised, and in rising it lifts the coup- 
ling chain up the hook until it carries it over the point 
and allows it to drop free. The operation is perfectly 
simple, and any one can perform it without instruction 
—the chain is pulled, the uncoupler is raised, and the 
link is pushed off the hook, much in the same way that 
the unfortunate hedge sparrow is hoisted over the brink 
of the parental nest by the sagacious cuckoo. Several 
uncouplers are in experimental use on the London, 
Chatham, and Dover Railway, and have been highly 
approved by the district inspectors. . 
Simple as is the foregoing arrangement, it is inferior 
to that shown in Figs. 1 and 2, which performs the 
double function of coupling and uncoupling. There is 
bolted to the headstock of the wagon a bracket in 
which there is pivotted a long arm, which normally 
lies parallel with the end of the wagon above the hook. 
The bracket is so tilted that when the arm is moved 
from the position shown in Fig. 2 to that in Fig. 1, the 
end rises considerably, until it comes into a direct line 
with the opposite drawbar hook of the next truck, when 
it is arrested by a stopin the bracket. This end is pro- 
vided with an eye, through which there runs a chain 
connected at its outer extremity to a light clip fixed to 
the last link of the coupling chain. The other end of 
the hand chain runs round asheave over one buffer, and 
is then connected to a stranded wire, which bas a handle 
situated near the other buffer. Now when the handle 
is pulled (Fig. 2), or the chain (Fig. 1), the arm is 
rotated on its pivot, carrying the coupling chain for- 
ward, At the same time the hand chain is drawn 
through the eye and the end of the arm, and lifts the 
coupling until it stands in a position (Fig. 1) ready to 
drop over the hook of an approaching vehicle. By 
suddenly releasing the hand chain the coupling is 
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effected. When uncoupling is to be effected, the | 
operation is just as easy. Tightening the hand chain | 
brings the arm up over the coupling, 
lifts the link off the hook ; the Mand chain is then re- 
leased gently, and the coupling chain swings aside 
clear of the hook and falls into the position illustrated 
in Fig. 2. 
It seems impossible to imagine any device for the pur- | 
pose more simple or more effectual than Edward Hill’s 
combined coupler and uncoupler. It can be operated 
successfully by a stranger at the first attempt, and 
there is not the slightest need to watch the motions of 
the parts after they have been once seen. The shunter 
can work on the darkest night without his lamp, if 
the necessity arise, and can make up a long train with- 
out once passing between the buffers. If the wagons 
are to be operon te as is the practice on some 
lines, there is no difficulty in hooking first one chain 
and then the other, while both chains can be released 


and then a pull | 
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by a single action. The invention is equally appli- 
cable to the Gedge link and to the old-fashioned 
shackle, and indeed it is better able to deal with the 
latter, when it has become stiff, than is the ordinary 
hand method. It does not interfere with existing 
methods of coupling and uncoupling, for either the 
pole or the hand may be used after Mr. Hill’s device 
has been fitted. 

There is a further advantage attending the coupler 
in that the slight drag of the hand chain obviates all 
possibility of the coupling link springing off the hook, 
while the ends of the unhooked chains are held up 
(Fig. 2) clear of point rods and signal wires. The 
price of fitting a wagon is only a few shillings for each 
end, and the same parts will suit any make of wagon. 

The invention is now being tried on two railways, 
and Mr, Hill is completing arrangements for supplying 
some of the couplers for trial on several of the most 
important railways in the country. 
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LA LOUVIERE HYDRAULIC CANAL LIFT. 

Tue following Table gives the comparative capa- 
cities of the Anderton* hydraulic canal lift near 
Northwich, in Cheshire, and two others in course of 
execution on the Continent, the first at Fontinettes, 
upon the Neufossé Canal, in the department of Pas-de- 
Calais, France, and the second at La Louviére, on the 
Canal du Centre, in the province of Hainaut, in Bel- 
gium. This latter we illustrate on our two-page plate. 


Particulars of Three Hydraulic Canal Lifts. 





..| Anderton | Fontinettes 





Name of lift La Louviére. 
Lift. .. be oe -- 50 ft. 2in.) 43 ft. 50 ft. 6 in. 
Length of box between} | 

gates te ae 5c aes Gas (Re LORI ek, 
Width of box Pe vn false ce t Bt ce O00 oo a 
Depth of water in box eT » 62, 8',, 6, 
Diameter of rams .. » 11.4 | 6,, 6f,, 6 ,, 62., 
Weight to be lifted -.| 250 tons | 770 tons 1100 tons 
Displacement of largest) 

boat lifted.. ..  ..! poe ek Niet 400 ,, 





We are indebted for the originals of our engravings 
to the Revue Générale des Machines Outils des Appareils 
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are then lifted by means of chains worked by an hy- 
draulic press. The descent of the gates is effected by 
their own weight, and is opposed by a system of 
counterweights. To form a tight joint between the 
moving box and the fixed end of the canal there are 
employed metallic [J-shaped pieces with converging 
faces covered with india-rubber. These keys being 
forced between the dressed faces of the flanges which 
form the ends of the box and the canal, form a tight 
joint. On the higher section the key is suspended 
from the fixed aqueduct, and is put in action by 
means of a differential press, having the lower face of 
the piston always in communication with the accu- 
mulator, and so arranged that the normal position of 
the key is at the top of its stroke. On the lower side 
the keys are each worked by an ordinary press. The 
hand lever which locks the two gates opens at the 
same time a valve, and admits water to the space 
between them. Before unlocking the gates that valve 
is closed, and a cock is opened to allow the water 
between the gates to escape. By an interlocking 
system the large presses which carry the boxes cannot 
be operated until the gates have been closed. 


3. 
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de Levage et de Pesage, which prepared them from 
drawings furnished by the Société Cockerill, who 
constructed the metallic portion of the work. The 
designs only differ in some more or less secondar 
modifications from those presented by Messrs. Clar 
and Standfield, and approved in October, 1885, by the 
Belgian Minister of Public Works, after very careful 
scrutiny, and with the advice of the Administration 
des Ponts et Chaussées. The same firm are the authors 
of the project for the Fontinettes lift, while Mr. Edwin 
Clark was connected with the Anderton lift. 

The lift of La Louviére is the first of a series of four 
similar apparatus projected for the Canal du Centre, 
which is designed to connect the canal from Mons to 
Condé, with branches of the canal from Charleroi to 
Brussels. Together they will permit, in a length of 
five miles, of a difference of level of 202ft. Leaving 
this section, of which the gradient is so steep, the 
canal runs through the valley of the Haine, where it 
follows, for a length of eight miles, a regular ascent. 
The different reaches are connected by five locks, of 
which the first four have lifts of 13 ft. 9in., and the 
last of 7 ft. 5in. The largest vessels which frequent the 
canal from Mons to Condé, and which should be able 
to traverse the new canal, measure 113 ft. in length 
without the rudder, and 128 ft. 3in. with the rudder, 
They are 16 ft. 5in. in width, and their maximum 
draught is 6ft. llin. It is these dimensions which 
have determined the size of the box or lock in which 
the vessel is lifted. 

Each box is held in a frame composed of two side 
girders 148 ft. long, and of a depth of 19 ft. 8in. in 
the middle, and 13 ft. 2in. at the ends. The girders 
are connected by cross bracing fixed to uprights of 
I section. Upon the cross braces are placed seven 
sets of girders of plate iron, 7 in. deep; these directly 
support the plate which forms the bottom of the box. 
The sides are fixed to the uprights of the side girders. 
At the ends of the box there are provided grooves in 
which slide rising metallic doors having their edges 
covered with india-rubber. The ends of the box and 
of the fixed water ways are similarly equipped. There 
are in all eight gates which run vertically in guides 
fixed to the framing. The gates of the box and of the 
canal which come face to face can be fixed together 
by a locking apparatus worked by a hand lever. They 





Each of the large rams has a length of 63 ft. 11 in., 
and is formed of eight sections of cast iron, 7 ft. long 
and 2.95in. thick. These sections are connected to- 
gether by internal flanges. They are each terminated at 
the top by a cast-iron cap to which is fixed the box by 
98 bolts, and at the bottom they end in hemispherical 
caps. By means of manholes at each end of the ram 
the interior of the press can be visited. The joints 
between the different sections are made by means of 
rebates and thin copper rings. Direct contact between 
the interior part of the sections is only obtained by 
crushing the copper ring, which at the commencement 
is thicker than the distance between the exterior parts 
of the rebates of two contiguous sections, After the 
copper has been compressed it is dressed off to follow 
the surface of the ram. 

The hydraulic cylinders are formed of nine lengths 
of cast iron hooped with steel. Each length measures 
6 ft. 9 in. in interior diameter, 6 ft. 62 in. in height, 
and 4 in. in thickness. The top length is only 
5ft. 2hin. high. To make a test of the lengths before 
they were hooped, a piston was arranged in one of 
them, and the space below filled with water. The 
piston was then forced down by screws until the 
cylinder burst at a pressure of 2175 1b. ; a second test- 
piece failed at 2280 lb. ; and a third at 2190 lb. The 
subjoined Table gives the strain in the metal in the 
three tests : 


First Second Third. 
Test. Test. Test. 
Breaking strain per tons. tons. tons, 
square inch fee 10.2 9.8 


The Société Cockerill tried the experiment of 
shrinking steel hoops on a press, and then subjecting 
it to a water pressure of 22651b. per square inch, 
They found that the cylinder expanded between the 
hoops, and that it took a form more or less barrel 
shaped. They, therefore, determined that the cy- 
linders for [the lift must be hooped continuously for 
the entire length. Under these conditions the section 
of the hoops, which have a thickness of 2in. and a 
height of 6in., was calculated so that with an internal 
pressure of 5401b. the cast iron and the steel should 
not be subjected to tensions greater than .63 ton 
(1400 lb.) and 4.76 tons per square inch respectively. 
Each press ends at the top in a stuffing-box, and at 
the bottom in a flat plate which stands on the founda- 





* See ENGINEERING, vol. xxxviii., page 241, 





tion, with a sheet of lead, } in. thick., interposed 


between the two. The foundations consist of cast-iron 
cylinders in which the hydraulic cylinders are placed. 
These latter are fixed to the upper part of the founda- 
tion cylinders by means of cast-iron brackets and keys, 
asshown. The engravings also illustrate the system 
employed to connect the presses with the pipe which 
joins them together. The small openings in which the 
steel tubes are screwed do not sensibly decrease the 
strength of the presses, and the use of small tubes 
gives a certain elasticity between the two presses. 

The press constructed by the Société des Anciens 
Etablissements Cail consists of a series of steel rings 
without weld, like the hoops at La Louviére. These 
rings are 6 ft. 7in. in diameter inside, and 7 ft. 14in. 
outside. Their length is 54in. To prevent lateral 
displacement the rings are let into one another to a 
depth of jin. This system of superposed rings is 
rendered solid by means of a series of tie-rods con- 
necting top and bottom caps of forged steel. To render 
the —— water-tight, there is placed within them a 
skin or lining of copper .098 in. thick. At a test of a 
section of a cylinder formed in this manner a pressure 
of 180 atmospheres was borne without the slightest 
oozing or permanent set. 

The box is guided by six vertical cast-iron slides, 
fixed respectively at its middle and at its lateral 
beams. The centre slides are 25{t. Gin. in length, 
and those at the end 11ft. 4in. The former run in 
grooves fixed to the central towers, and the latter in 
grooves in towers at the extreme ends. The towers 
are connected together, and form a rigid system. The 
central towers are tied together by latticed girders, 
and on these is placed the cabin of the man in charge. 
At Fontinettes this system of metallic framework does 
_ exist, the low-level ends of the boxes being quite 
ree, 

The means for controlling the lift consists of a valve 
on the pipe between the two presses. But as it is 
necessary that each box can be raised and lowered by 
itself, there are provided for each press two pipes to 
place it in communication either with the accumulator 
or the waste. The method of operation is as follows : 
Each ram in descending loses a fraction of its weight 
equivalent tothe weightof the volume of water which 
it displaces. Thus the ram which is at the bottom of 
its stroke weighs less than the other by 48 tons. If 
the two presses be put in communication under these 
circumstances, the upper box and ram will (supposing 
that there is no friction) raise the lower at an acce- 
lerated speed, to the middle of its travel. At this 
moment the weights willbe balanced, but the motion 
will be continued by the energy stored in the moving 
parts, until the second ram reaches the top of its 
travel. In reality the friction is considerable, and is 
estimated by Mr. Clark at one-fortieth of the weight, 
or about 274 tons. Consequently to be able to operate 
the boxes it is necessary to add to the one which hap- 
os to be at the upper level a surcharge of 274 tons, 

y increasing the — of water init by 4gin. ‘This 
is easily accomplished by stopping the box at sucha 
point that when the gates are opened this amount of 
water will flow into it out of the upper reach of the 
canal. On the other hand, when the gates are opened 
to the lower reach of the canal the same amount of 
water flows out of the box. With this quantity of 
water added to the descending box the two rams are ia 
balance when three-quarters of the travel has been 
effected, and the remainder of the stroke is accom- 
plished by the energy in the moving bodies. The 
valve between the two cylinders is a gradually 
and automatically, and brings the rams to rest without 
shock or jar. 

The machinery is contained in the building shown to 
the right of Fig. 2. It consists of two turbines, which 
utilise the fall of 50 ft. 6 in. between the two reaches 
ofthe canal. Each turbine works two double-acting 
pumps, which can deliver to the accumulator 847 cubic 
feet of water per hour under a pressure of 568 lb. per 
square inch. The ram of the accumulator is 20 in. 
in diameter, and has a lift of 25 ft. 3 in. 





THE BLACKMAN AIR PROPELLER. 

Tue Blackman air propeller, as most people are 
aware, was introduced for moving very large masses 
of air at comparatively low velocities and with very 
slight difference of pressure between the inlet and the 
outlet sides. For this purpose it has been eminently 
successful, and has been applied in nearly every kind 
of manufactory in which material is to be dried or 
efficient ventilation is required. The makers of the 
propeller have restricted themselves to this field, and 
have made no attempt to introduce it for purposes in 
which a strong pressure or a considerable amount of 
exhaustion is required. Recently, however, Mr. 
Maxwell Williams, M.I.M.E., has made some experi- 
ments with a Blackman propeller in connection with 
forced draught for steam boilers, and his report shows 
that for pressures up to § in. of water the propeller 
gives very satisfactory results, running smoothly and 
taking but little power. His trials were conducted 
with the smallest size, 14 in. in diameter, and in- 





cluded a series of tests commencing with free supply 
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and delivery and terminating with a pressure on the 
delivery side of § in. water gauge. In the first experi- 
ment the propeller ran at 1500 revolutions per minute, 
and deeated. one cubic foot of air per revolution. 
When the resistance was increased to § in. water 
gauge the output fell off from 1500 cubic feet 
per minute to 600 ft. With a pressure of 4 in. and 
a speed of 2208 revolutions the output was 840 cubic 
feet, while with 2640 revolutions and § in. water 
gauge the output was 1040 cubic feet. At higher 
speeds the efficiency decreased, but enough had been 
done to show that a Blackman propeller is capable 
of giving considerable aid in creating a draught under 
a steam boiler. The larger sizes give §in. pressure at 
much more moderate speeds than those mentioned 
above. 

Very interesting applications of the Blackman 
propeller have been lately made in the drying 
and washing rooms of steam laundries, Every one is 
aware how objectionable linen becomes when it is dried 
in hot closets. It grows yellow in hue and has a 
baked harsh feel which is most unpleasant. Yet with- 
out some system of artificial ventilation it is almost 
impossible to dry large quantities of linen in this 
climate without exposing them to air of a high tempera- 
ture. Now in a steam laundry in the Midlands the 
whole of the drying of the clothes is effected indoors at 
a temperature aow 70 deg. Fahr. by aid of a 48-in. 
Blackman propeller, which moves 25,000 cubic feet of 
air per minute. The air enters from the outside into 
the ironing-room, traversing its length, and carrying 
off all the surplus heat and burnt gas from the irons. 
It then passes into the first drying-room across a 
coil of steam pipes, and after it has travelled from 
end to end, it enters the second drying-room across a 
second coil of pipes which replace the heat lost in the 
first room. At the end of the second room is the pro- 
peller, which forces the warm air through the washing- 
room into the atmosphere, with the effect of maintain- 
ing a perfectly clear atmosphere over the tubs, and 
rendering the steam invisible until it meets the cold 
air outside and is condensed. In no room is there any 
perceptible draught although there is a continuous 
current of air. We understand that a number of 
these propellers have been supplied, some of them up 
to 6 ft. in diameer, for ventilating engine and dynamo 
rooms in London and other large towns. 

Another use for the Blackman propeller is drying 
timber at a low temperature. The air is first warmed 
to 70 deg. or 80 deg., and is then drawn through the 
stove in a uniform current, which robs the timber of its 
moisture, and dries it without giving rise to shakes or 
cracks, If desired the wood canbe first steamed. By 
this plan wood can be seasoned rapidly as it is required, 
and the expense of a large stock can be avoided. One 
firm of joinery furniture manufacturers treat 20 tons of 
timber weekly by this method. There are also a score 
of better-known uses for the Blackman propeller which 
we need not touch upon ; but those who are interested 
in them can obtain particulars from the makers of the 
instrument at 63, Fore-street, London. 








ELECTRICITY APPLIED TO ENGI- 
NEERING. 


On the Position and Prospects of Electricity as applied to 
Engineering.* 
By Mr. Wrtt1aM Garret, of Edinburgh. 


In the present paper the author proposes confining his 
remarks to those branches of electric engineering whic 
involve the employment of considerable power and are 
in some way connected with the use of dynamo machines. 
The principal of these may be treated under the four 
following heads : 

I, Electric transmission and distribution of power. 

IL. Electric locomotion. 

III. Electric lighting. 

IV. Electric metallurgy. 


I, Exxcrric TRANSMISSION AND DISTRIBUTION OF 


OWER. 

In the near future this branch of electric engineering 
will probably occupy more attention and call forth more 
outlay of capital than either of the three others men- 
tioned above; already indeed it is commanding a great 
deal of attention, Owing to its simplicity, the ease with 
which an electric motor can be applied to any pu 
requiring power, and its high efficiency, it is certainly 
an approach to an ideally perfect system of transmission. 
No greater contrast can be imagin»d than the difference 
between the position of electricity in this country and in 
America. On the other side of the Atlantic, although 
the science of electricity is much behind, the practice is 
far ahead of our own. European science has supplied an 
agent, the value of which has been recognised by Ameri- 
can engineers ; and now in the United States the applica- 
tions of electric motors are already rivalling and will soon 
excel in importance the application of electricity for 
. lighting purposes. It is to be remembered, however, that 
there, owing to the high price of coal, the use of steam 
power is a more serious consideration than here; they 
have also in many places abundance of water power 
which can be utilised by electric transmission. Notwith- 
standing these differences, there is in our own country an 


* Paper read before the Institution of Mechanical 
Engineers, 
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almost unlimited field for the employment of this mode 
of transmitting power cheaply to a distance, and of dis- 
tributing power generated at a central station to a number 
of users in the neighbourhood. 

Were it not for the cost of the dynamos and motors, 
electricity would supersede to a great extent the use of 
belts and shafting. In large works where high speeds are 
required and thedemand for poweris variable, the efficiency 
of belts and shafting is very low indeed. As much as 25 
per cent. of the power may be absorbed by the shafting 
when the full number of machines are in use ; and in such a 
case with half the machines in use the loss of power rises to 
nearly 50 per cent-, while in the extreme of driving only a 
single machine even 99 per cent. may be lost. With elec- 
tricity, on the other hand, no power is being u in 
keeping the transmitting medium in motion, the conduc- 
tor being stationary; the loss takes place only whilst 
power is actually being used by the motors, each of 
which drives its own machine. In fact the percentage 
of power lost in the transmitting medium becomes smaller 
as the amount of power transmitted is reduced, which is 
exactly the converse of what happens with belting and 
shafting. For the sake of illustration and comparison, 
let it be assumed that a loss of 25 per cent. of power 
would take place in the electric conductor when the full 
load is on; although in reality the loss would never be 
above 10 per cent., and need not be more than 5 per cent. 
Then with half load the loss would be 124 per cent., and 
so on; and with one machine possibly one-tenth of 1 per 
cent. might represent the loss in the conductor. When 
it is remembered in how many cases the average load in 
a factory is less than half the maximum, it is evident that 
this point is one demanding the greatest consideration. 
In New York, where a large number of motors are sup- 
plied with current from the electric-light mains, it has 
been found by experience that on an average less than 
one-third of the whole number of motors are in use at 
~y one time. 

he depreciation of the electric conductors is compara- 
tively small ; but whether the saving of renewing belts 
and of lubricating shafting would not be counterbalanced 
by the wear and tear of motors, is a question to be settled 
by individual experience. The advantage, however, of get- 
ting rid of shafting, thereby obviating the necessity for ad- 
ditional stability in the building and doing away with con- 
stant lubrication, and the further advantages of saving the 
nee and light absorbed by belts, and of the ease with which 
the conductor can be shifted to suit any desired altera- 
tions in position of machines, are also very important 
matters. 

The distribution of power by electricity from a central 
station to small users will, in the author’s opinion, form 
in many towns a larger business than the lighting. Both 
can be done from the same mains and generators, just as 
is the case with gas ; it is merely a question of economy 
and convenience as to whether gas or electricity should 
be used. The encouragement of small industries has long 
demanded some cheap means of obtaining power in small 
quantities, say from 4 to 25 horse-power. The gas engine 
has not altogether met the requirements of small esta- 
blishments, although needing but little attendance; for 
the first cost of even a small engine is high, and the 
amount of gas consumed is large. oreover the speed is 
generally irregular, owing to the intermittent impulse, 
which is more especially noticeable with light loads; and 
a considerable amount of wear and tear takes place in the 
valves and working parts. 

An electric motor can be started and stopped at will 
with the greatest ease; it requires the smallest amount 
of attention, occupies the minimum of space, and can be 
placed in almost any position. An ordinary shunt-wound 
motor will run at an almost constant speed, with a maxi- 
mum variation of only 5 per cent. from running light to 
fully loaded; this fact was first pointed out in an in- 
teresting paper in the Philosophical Magazine for 
January, 1886, by Mr. Mordey, who has done much 
| acemargr J of the modern dynamo 
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machine ; he has kindly sent the accompanying diagram, 
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Fig. 1, showing the result of some tests of a Victoria 
motor for change of s under variable load, which 
illustrates the remarkable constancy of speed attained. 
This exceedingly close regulation was obtained by using 
a simple shunt motor of suitable construction, and with- 
out any accessories such as the many forme of governing 
devices to which so much attention had previously been 
devoted. The result shows that such a motor possesses a 
practically perfect power of self-control, not only over its 
rate of speed with varying load, but, what is of equal 
importance, over the energy absorbed by it ; for it helps 
itself, as it were, to only such an amount of energy as 
will enable it to deal with the work imposed on it. 
Another advantage in the use of shunt motors is that they 
act as generators when themselves driven by any ex- 
traneous power, without any complication of switch gear 
such as is required with a series motor. This fact was 
first pointed out by Sir William Siemens in a paper read 
before the Society of Telegraph Engineers, June 3, 1880. 
In such a system, where railways, lifts, &c., are being 
worked by motors, the current generated by descending 





trains or loads might suffice at times to supply the rest of 





the motors with sufficient current for their work, without 
absorbing any current from the dynamo; at any rate it 
would reduce the amount of current required to be sup- 
plied by the dynamo. The first cost is also small com- 
pared with that of agas oy nes A one horse-power motor 
will cost 20/. against 100/. fer a gas engine. The cost of 


running a gas engine is about ld. per horse-power per 
hour for gas alone; the same power quuled thd 
Dae driven b 
a 

as 


an efficient steam engine, costs only 
ut 4d., current being supplied from street mains just 
gas is. 

As small steam engines are being superseded by gas 
engines wherever the outlay for the latter can be afforded, 
the competition in regard to small powers lies between gas 
and electricity, and steam may be left out of the question. 
There is of course a limit above which steam becomes the 
cheapest ; and probably 10 horse-power may be taken as 
about that limit in this country, In Boston inthe United 
States, where some hundreds of motors are supplied with 
electricity from central stations, they range from 4 to 15 
horse-power, and are working lifts, a establish- 
ments, small machine-shops, and watchmaking, tailoring, 
pega ee and similar industries. Their working seems 
to be highly appreciated; and the author understands 
the users would be willing to pay even 25 per cent. more 
for them, in consequence of their convenience and regu- 
larity in working. In Geneva within a radius of a mile 
and a quarter there are no fewer than 175 motors at work, 
varying from 4 to 70 horse-power, supplying power to 
small workshops and for other purposes, the electric 
power being obtained from dynamos and turbines which 
aredriven by water-power derived from the Rhone. The 
installation is paying its way, and is about to be largely 
increased. At the Falls of Niagara lant is being put 
down to distribute power obtained from the falls to 
neighbouring towns, including Buffalo, which is 20 miles 
distant ; the amount of power is stated at 15,000 horse- 
power, of which 10,000 horse-power is contracted for at 3/. 
per horse-power per annum for power and lighting pur- 
poses in Buffalo, 

As an interesting example may be mentioned a 6 horse- 
power motor recently erected by the Brush Company of 
Cleveland, Ohio, in a printing establishment, where it was 
connected with the regular arc-light circuit. It takes the 
place of a 10horse-power steam engine, which had some- 
times come to a standstill under its load. It drives about 
70ft. to 80ft. of shafting, three cylinder presses, four 

laten presses, one large paper-cutter, and one very heavy 
ift; and by a4-in. belt carried up through three floors it 
also drives three — machines and four paper cutters. 
It does its work splendidly, and its motion is steady and 
regular. It has proved to the proprietor’s satisfaction 
that printing offices could well afford to employ electricity 
instead uf steam, even in cases where the first cost might 
be more. In many other towns in America, where the 
electric light mains are within reach, the number of motors 
already in use is very great; within two years 5000 motors 
have bes supplied y one firm alone, and the author 
understands that the Brush Company are turning out as 
many motors as dynamos. 

In some places in this country, and more especially in 
Lancashire, it is customary for power to be supplied from 
a large steam engine to neighbouring buildings, which are 
let out as separate workshops. In such instances, how- 
ever, the power supplied is more frequently above than 
below 10 horse-power, and probably it would not pay to 
introduce an electric motor. Still it should not be 
forgotten that in renting these workshops considerable in- 
convenience may be incurred as regards the locality of the 
premises for the manufacture ; moreover the rent is often 
disproportionately high. 

Many schemes have been propounded for distributing 
power in manufacturing districts by means of steam, com- 
pressed air, and water pressure, each of which is in use to 
a somewhat limited extent ; and as all of them have been - 
known long enough, -it aay seemingly be inferred from 
their limited employment that there is not much to re- 
commend their extended use commercially. With steam, 
the condensation in the pipes causes loss of pressure, and 
results in wet steam being supplied to the engines. Com- 
pressed air cannot efficiently be worked expansively, and 
is attended with loss of heat in the compressor. Water 
pressure commonly involves using the maximum power, 
whatever the work required. Besides these prominent 
faults of the three several methods, what is of the greatest 
importance and common to all three is that the generating 
plant has to be used almost exclusively for supplying the 
power, and cannot be utilised for other purposes in 
addition; whereas with a central electric station the 
engines and dynamos serve to generate current for lighting 
purposes also at night. 


(To be continued.) 





INSTITUTION OF MECHANICAL ENGINEERS: ERRATA.— 
In our report of the discussion at the recent meeting of 
the Institution of Mechanical Engineers, page 173 of our 
last week’s issue, seventeenth line from bottom of third 
column, the word ‘‘ brushes” should read ‘‘ bushes ;” and 
on page 174, fourteenth line from top of first column, 
‘* reserve” should read ‘‘ receipts,” which materially alters 
the case. Mr. Lineff’s name was also printed as Linneth. 


Pumps AND Pumprne Macuinery.—We have received 
from Messrs. J a Evans and Co., of Wolverhampton, 
an exceedingly well got-up catalogue of pumps and pump- 
ing ngeeaoree! be One hundred and fifty pa are filled 
with particulars of an endless variety of hand pumps, 
with sizes and prices. There are also windmill pumps, 
bullock pumps, and steam pumps, as well as large siz+ 
pumping engines. The volume is well printed and bound, 
and should be in the hands of all shippers and foreign 
agents, 
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‘‘ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Comritep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
<n egeh pe Ren ge es ae none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given tn italics. 


Cc ifications may 
hancery-Lane, E.C., either personally, or 
amount of Sg and postage, addressed to H. ER LACK, Esq. 
The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete speci, 5 
ive notice at the Patent Ofice of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


STEAM ENGINES. 


15,596. J. W. Hartley, Stoke-upon-Trent, Staffs. Im- 
provements in Valves and Valve Gearing of Steam or 
Air Engines, (8d. 9 Figs.] November 30, 1886.—At each end 
of the engine cylinder, and crosswise to its axis, is arranged a hollow 
circular valve A having exhaust and admission ports of the usual 
kind. These valves are rocked simultaneously by means of levers 
keyed upon the central spindles B in the manner of valves of the 
ordinary Corliss type, and driven by an eccentric or crank from 
the flyshaft. A rapid and variable cut-off is effected by means of a 
gridiron cut-off valve D fitted upon the back of each valve A. The 
valves D are actuated by cranks E keyed on a rocking shaft 














which is operated by means of a connecting-rod L2 from a trip lever 
G that is tripped by a cam H fixed on a shaft K driven by suitable 
gearing from the flyshaft at double the speed of the latter. A 
‘vibrating pillar” J is provided with a projection M which en- 
gages with a projection of the Nee 4 lever G so as to maintain the 
latter in astationary position for holding wide open the ports of 
the cut-off valve D for the admission of steam. Steam is instanta- 
neously cut off by tappets on a cam O fixed on ashaft K? (revolving 
at half the speed of the shaft K) striking the “pillar” J so as to dis- 
engage the trip lever G, which is then caused to fall by means of 
a weight and dashpot P. (Accepted December 10, 1887). 


10,112, R. Haddan, London, (7. 7. Prosser and H. 
Waller, Lake Side, Iil., U.S.A.) An Improved Process for 
Util the Products of the Application of Heat to 
Water for the Derivation of Motive Force. (8d. 2 Figs.] 
July 19, 1887.—The exhaust steam from a high-pressure engine 
is discharged into a low-pressure boiler. The furnace of the high- 
pressure boiler is supplied with steam from the low-pressure boiler. 
(Sealed November 4, 1887). 


10,545. J. ¥. Johnson, London, (A. Normand et Cie., 
Havre, France.) Improvement in Steam Engines. [6d. 
4 Figs.) July 29, 1887.—Inventor claims chiefly : A steam engine 
having safety or blow-off valves at each end of the cylinder or 
cylinders, the said valves being arranged to blow off into the valve 
chest for the purpose of enabling a suitable amount of compres- 
sion to take place at the end of the stroke with any desired degree 
of expansion, and rendering it impossible for excessive pressure 
to be created by the compression. (Sealed November 18, 1887). 


10,635. _L. d’Auria and H. M. Robert, Philadelphia, 
Penn., U.S.A. Improvements in the Construction 
and Operation of Steam Pumping Engines. (8d. 
2 Figs.) August 2, 1887.—This invention relates to a direct-acting 
non-rotative steam pumping engine which is worked expansively 
with a varying propelling force upon the pump piston, and in 
which spasmodic action and shocks are prevented by maintain- 
ing a constant air pressure upon the water in the pump. (Sealed 
November 25, 1887). 


11,171. C. T. Porter, New York,U.S.A,. Improve- 
ments in Piston Valves and Ports tor Steam Engines. 
(8d. 5 Figs.) . August 16, 1887.— This invention relates to engines 
having cylindrical valve seats. Two piston valves A, A, serve for 
the admission and exhaust of the steam at the corresponding ends 
of the cylinder, The valves Aare fixed attached by means of 
screwed conical collars F upon a central valve stem E, so that the 








sta ociarpe 


valves are compelled to move together, but are allowed to assume 
slightly oblique positions while maintaining a steam-tight con- 
nection with stem E. The interior surface of the valve chest is 
formed of two adjacent concave surfaces (Fig. 3) which serve to 
petages baer ene wares og es Sa _ movement of the steam 
and preventin; e choking back ef the issuing steam in 

valve chest, led December 27, 1887). “ — 


1. A. H. Chartres, Derby. Improvements 
Valve Gear for Steam Engines. [é6d. B Figs.) Seton 
ber 5, 1887.—Inventor claims: Actuating the shaft or 8pindle of 
the admission and exhaust valve or valves of steam engines by 
means of a pin on the shaft or spindle engaging directly in acam 








orcam-groove mounted on the engine shaft, (Sealed December 13, 


1887). 

12,200. W. Musgrave, Bolton, Lancaster. An Im- 
— Arrangement of Corliss Valves for Motive 

ower es. (6d. 2 Figs.) September 9, 1887.—The im- 
provement consists essentially in arranging at each end of the 
cylinder an admission valve and an exhaust valve, the spindles of 
which are placed in the same oe line and at right angles to 
the axis of the cylinder. (Sealed December 27, 1887). 


12,544. W. Allan, Sunderland, Durham. Improve- 
ments in Multiple on or Compound Engines. 
(6d. 2 Figs.) September 15, 1887.—The engine cylinders are 
arranged in pairs transversely to or at right anglesto the line of 
the crankshaft. (Sealed December 23, 1887). 


12,545. W. Allan, Sunderland, Durham. Improve- 
ments in and Connected with the Valves of Marine 
and other Engines and in the Means of O 4 

. (8d. 5 Figs.) September 15, 1887.—The improvement 
consists chiefly in constructing each valve in the form of a ring 
arranged and working in an annular space intervening between 
the piston cylinder proper and an external cylinder or casing. 
A', A?, A’, At, are the cylinders of a quadruple expansion 





engine, surrounded respectively by cylindrical casings a', a?, 
a°,a*. Thedouble steam a b!, b?, B®, b* are controlled by 
double ring valves B', B*, B®, B*, D! is the main steam inlet. 
The steam passes through D!, d! to the outer ends above and 
below the ring valves B' and exhausts into the annular interme- 
diate space E!, whence it passes through the port and passages D*, 
d? to cylinder A?, exhausting through E* into port D*, and so 
on successively through the eg A’, A4, and port E* into 
the condenser. (Sealed December 27, 1887). 


12,865. H, J. Haddan, London. (J. M. Whitney, Dead- 
wood, Dakota, U.S.A.) Improvements in Rotary En- 
gines, (8d. 9 Figs.) September 22, 1887.—The -—- cylinder 
A is provided at two diametrically pamesie — of its circum- 
ference with circular enlargements in each of which works a 
balanced circular rocking valve B. The valves B are suppo 
on trunnions d and are provided with two transverse live steam 
passages, one each side of a central vertical exhaust passage. The 
nner side of each valve B is curved to the inner circumference of 
the cylinder A in which isa circular disc D keyed on the engine 
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shaft S. The disc D is provided with two diametrically opposite 
swellings D', D2, which are furnished with packing slips so as to 
make a steam-tight joint with the inner circumference of the 
cylinder during the revolution of the disc. Each valve chamber 
is furnished with an exhaust passage O, and live steam inlets a, a. 
The pressure of the steam in the » V between the disc D and 
the inner circumference of the cylinder against the swellings 
D', D2, produces a rotary motion of the disc, and consequently of 
the engine shaft S. The valves B, B are automatically rocked into 
the proper positions by contact with the swellings on the disc. 
(Sealed January 3, 1888). 


BOILERS, 


12,384 J. Gilmore, J. F. Gilmore, and W. R. Clark, 
London. Improvements in Steam Genera ppa- 
ratus. [8d. 4 Figs.) September 29, 1886.—The improved 
apparatus comprises a hollow cone A open at the bottom, and 
provided at its apex with a ball valve B pressed by aspring upon its 
seating. When heat is applied to the vessel the steam generated in 





thecone A drives the water from out of the same with the exception 
of a thin film of water which is left at the bottom of the vessel. A 
rapid generation of steam is thus effected, and the steam escapes 

the valve B, being superheated in proportion to the resistance 
it hasovercome. The thin film of water at the bottom of the cone 
A is constantly replaced by water ring in under the bottom 
edge of the cone from the outside asthe film is evaporated. 
(Accepted December 24, 1887). 


15,251. G. Eggers, Sudenburzg-Magdeburg, Ger- 





many. Improvementsin Steam Boilerr. (8d. 4 Figs.) 
November 238, 1886.—According to this inventicn one, two, or 
more flues or fire tubes of a steam boiler are divided lengthwisc 
either wholly or in part into two divisions by two walls b!, b!, which 
are held at a fixed distance apart, either parallel, conv: ig, or di- 
verging, by means of stay bolts c or other similar arrangements 80 as 















































to leave a water space between the walls b'. The heated gases 
pass first through the half flues, then round the outside of the 
shell a of the boiler. In boilers with internal firing the division 
walls b!, b! preferably only reach up to the furnace bridge d so 
that the first or furnace section of the flue is not divided. (Accepted 
December 14, 1887). 

Improv 


W. Garner, Salford, Lancaster, e- 
in Vertical Steam tors. (6d. 3 Figs.) 
January 10, 1887.—The claims relate mainly to a firebox } with an 








arched top, from which curved fire tubes A lead into a smoke 
box f. (Sealed January 17, 1888). 


811. W. Waller, Hasland, Derby. Improvements 
in the Construction of Steam Boilers Applicabie for 
the Heating and Evapora' of Fluids, [ild. 36 Figs.) 
January 19, 1887.—This invention relates to an improved form of 
stay, and to the circulation of the water in the boiler. The water 
is conducted in pipes externally to the boiler from the part of the 
boiler where the sediment has been deposited to the furnace end 
of the boiler at a lower level. (Sealed February 3, 1888). 


994. W. Land, Grantham, Lincoln, Improvements 
in Steam Generators. (8d. 2 Figs.) January 21, 1887.~- 
From the firebox A a short flue B leads directly into a combustion 
chamber C. In the top plate of this chamber are fixed vertical 
“ field tubes” D, which hang down to within a short distance of 
the bottom of the chamber C. A water space I is left between 






































the bottom of this chamber and the top of the furnace A. The 
ducts of bustion pass from the furnace A up through the 
flue B, around and between the “ field tubes” D in the combustion 
= C, and thence into the smokebox F. (Sealed January 6, 
1211. J. Barber and J. Fortune, 
caster. Improved Ap tus for 
Incrustation of the Tu of Multitubular 
(8d. 5 Figs.) January 26, 1887.—In the waterspace of a multi- 
tubular boiler is arranged a perforated steel — through which 
all the tubes pass. When it is required to clean the exterior of 
the fire tubes, the perforated plate is drawn by means of rode 
(which are screwed or otherwise inserted into bosses formed on 
the plate) from end to end of the boiler, sliding upon the tubes 
and scraping off any incrustation that may have formed thereon. 
(Sealed ember 20, 1887 


Openshaw, Lan- 
Preventing the 
ers. 


3749. eles met oy ng Improvements in Elec- 
trical Appara’ for the Prevention of 
and Formation of Scale in Steam Boilers, (8d. 1 Fig.) 
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March 11, 1887.—-The improvement consists in passing alter- 
nating electriccurrents through the boiler. (Sealed December 2, 
1887.) ‘ 


12,246. H. L. Currier, Lynn, Mass., U.S.A. An Im- 
reves Method of and Apparatus for Removing the 
cale and other Deposits from Steam Boiler ana 
other Tubes. (8d. 3 Fi7s.) September 9, 1887.—The im- 
proved process consists essentially in projecting a ‘‘ sand blast” or 
current of steam or air carrying sand against the walls of the tubes. 
ealed December 27, 1887). 


BOILER FURNACES. 


231. G. M. Page, London. (D. Morgan, Pernamnwo, 
Brazil.) An Improved Furnace Bar. 4 Figs.) 
January 7, 1887.—The improved bar is made much narrower and 
much deeper than usual, and on its sides are formed a series of 
narrow vertical corrugations extending the whole depth of the 
bar. (Sealed January 18, 1888). 


791. A. H.W. Brown, London. Improvements in 
Means for Economising Fuel and Consuming Smoke 
in Steam Boiler and other Furnaces. (8d. 2 Figs.) 
January 18, 1887.—This invention relates to the employment in 
the flue of a steam boiler or other furnace of a lining, rings or 

ffies, and bars, all constructed of fireclay, and arranged so as to 
divert the current of the pa differently at each bar and at 
the same time permit of r y access for cleaning and repairs. 

_ (Sealed January 24, 1888). 


1944. E. Green, Radford, Notts. Improvements in 
Firebars for Furnaces, (6d. 2 Figs.) February 8, 1887 
The firebars are made hollow. The air enters the bar by a bell- 
shaped opening formed in the lower front portion of the bar, 
passes through the bar and out at an opening at the other end 
which is extended beyond the back of the furnace bridge. (Sealed 
January 3, 1888). 


t. Kilda, Victoria, Aus- 
an Even 


C) Draug) 
oilers, (8d. 8 Figs.) February 25, 1887.—This im- 
pres consists in the employment of one or more baffle plates 
80 arranged as to compel the heated air or gases and flame simul- 
taneously issuing from the several partsof the fire tube or fire tubes 
B to simultaneously enter a flue or flues C leading to the chimney. 





Figs. 1, 2, 3 illustrate respectively the application of this invention 
to a boiler with one large internal flue, a boiler with two flues, 
and a locomotive boiler. In Fig. 4, the baffle plates D are 
attached to a hood G which is pierced with holes G' corresponding 
to the tubes B, and thus acts as a spark arrester. In the case of 
multitubular boilers baffles may be dispensed with, the tubes being 
extended to such a degree as to leave a nearly equal distance from 
the tube-plate end of each to the point of entrance to the flue, as 
shown in Fig. 5. (Sealed December 30, 1887). 


5364. A. E. Scott, Wanstead, Essex. An Improved 
Construction of Bars for Furnaces, Close and Open 
Ranges, and Fireplaces generally. (8d. 4 Figs.) April 
13, 1887. —The improved bars for furnaces and bottom bars for fire- 
grates are made very thin at the top edge with a deep web of taper 
form provided with ‘‘ feathers.” (Sealed December 16, 1887). 


7640. R. Lowson, Leeds, Yorks. Improvements in 
the Construction of Firebars Appertaining to Steam 
Boiler and other Furnaces, (8d. 6 Fiys.) May 26, 
1887.—The improved firebars are hollow, and are open at the top or 
sides. A jet of steam is forced through the firebars and out of the 
top or sides into the fire, for the purpose of causing a draught 
between the bars and through the fire. (Sealed November 29, 
1887). 


7815. T. Taylor, Eagley, Lancaster. Improve- 
ments in or Applicable to Steam Boilers for Con- 
sumi Smoke. [8d. 8Figs.) May 28, 1887.—The internal 
flues B, B are provided with pipes C, D, which extend from over 
the firegrates to the back end of the boiler. The outer end of the 
pipe C over the right-hand flue is connected with the outer end of 
the left-hand flue, and the pipe D over the left-hand flue is con- 


nected with the right-hand flue, This apparatus operates as 
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follows: When fuel is thrown on tothe right-hand fire the damper 
of its smoke fiue G is closed, and the smoke formed passes along 
the furnace flue or tube Band back through the pipe D over the 
jieft-hand flue, and into the same over the fire where it is con- 
sumed, When fuel is thrown on the left-hand fire, the above 
operation is reversed. Figs. 2 and 3 show the invention in its 
application to a single-flued boiler. (Sealed 30, 1887). 


11,575. W. Wilkie, Slamanuan, Sterling, N.B. An 
Improved Firebar. (6d. 6 Figs.) August 2, 1887.—The 





improved firebar consists of a series of square, rectangular, poly- 
gonal, circular, or oval slabs or discs carried upon a central bar 
working in bearings and actuated so as to produce a shaking 
motion of the said bars by means of rods and levers or their 
equivalents. (Sealed December 9, 1887). 


12,501. J. Bancroft and W. Wild, Gee-Cross, Che- 
shire. Improvements in relation to Furnaces for 
Steam ers and other (6d. 3 Figs.) Sep. 
tember 15, 1887.—According to this invention the unburnt gases 
are brought forward by means of a steam jet or a fan from the 
chimney through a pipe to the front part of the furnace where 
they are consumed, and the formation of smoke is thus prevented. 
¢ December 23, 1887). 


GAS ENGINES. 


790. A. J. Boult, London. (The Gas Engine and Power 
Company, New York, U.S.A.) Improvements in Vapour 
or {lld. 14 Figs.] January 18, 1887.— 
This invention relates to improvements in gas engines in which 
a liquefiable gas is used expansively, then condensed, then re- 
turned, and by heating again converted into gas, and thus used 
over again indefinitely, such as sulphide of carbon or naphtha, 
The heat necessary for converting the liquid into gas is obtained 
by the combustion of a portion of the gas itself. Fig. 3 isa 
section of the retort in which the gas is generated. The oil is 
pumped by the engine pump G (Fig. 1) in at the = 1 (Fig. 3), 
and through a double spiral coil N which is hea‘ y means of 


the burner R. A portion of the gas generated draws in air through 
the injector 4, and is consumed in the burner R. The greater and 
heavier portion of the gas passes directly through the passage f2 
into the valve chest B of the engine. The improved engine com- 
ego three single-acting pistons working in three vertical cylinders 

. These pistons are impelled during their downstroke only, and 
are ted b ting-rods with their cranks on the crank- 
shaftC. Admis: and exhaust of the gas to and from each cylinder 
is controlled by a slide valve operated transversely to the vertical 
plane of the axes of the three cylinders by a three-throw crank- 
shaft which is driven by toothed gearing J' from the engine 
crankshaft C. A tightening handwheel M serves to regulate the 
slide valves so a3 tostop, start, and reverse the movement of the 
engine. (Sealed January 3, 1888). 


847. C. D. Abel, London. (Gas-Motoren-Fabrik Deutz, 
Germany.) Igniting Apparatus for Gas Motor Engines. 
(8d. 5 Figs.) January 19, 1887.—The improved igniting appa- 
ratus comprises a slide having a channel communicating by a 
smal! hole with a chamber that communicates by an annular 
opening with a passage having opposite lateral openings, the 
passage being made to communicate with the firing part of the 
engine by another passage. (Sealed January 13, 1888). 


ENGINE FITTINGS. 


1201. A, McLaine, Belfast, Ireland. Improvements 
in Pac for Steam and other Pistons. (8d. 3 Figs.| 
January 26, 1887.—Double expansion packing rings are employed 
arranged with a waved spring or springs between the rings com- 
bined with coil or other springs across both rings for simultaneous 
outward expansion. (Sealed November 29, 1887). 


1377. J. T. Davis, London. Improvements in Pack- 
ing for Stuffing-Boxes. (4d.) January 28, 1887.—The im- 
proved packing is composed of alternate layers of plaited vege- 
table fibre and plaited metal wire. (Sealed January 3, 1888). 


9822. R. Tonge, Alderley Edge, Chester. Improve- 
ments in Piston Springs, and in the Method of Pro- 
ducing the same. [8d. 7 Figs.] July 13, 1887.—The im- 
provement consists in the employmeat of a spirally coiled spring 
of acircular, semicircular, triangular, or other section that will 
present limited contact surface to the interior of the surrounding 
elastic packing rings. (Sealed December 2, 1887). 


10,869. J. H. Schofield, Oldham, and A. V.G. Worth, 
Rochdale, Lancaster. Improvements in Sight-Feed 
Lubricators Using Oil, Tallow, or other Lubricants 
for the Cylinders, Pistons, and Valves of Steam or 
other Motive Power Engines. [8d. 2 Figs.) August 8, 
1887.—Inventors claim: The employment in a lubricating box, of 
an air chamber surrounding the steam supply pipe of the lubri- 
cator ; and, the employment of a valve for regulating the flow of 
the air through the heating chamber of the lubricator. (Sealed De- 
cember 16, 1887). 

12,699. A. D. Marshall, Balmain, N.S.W., Australia. 
Cm la er in Metallic Packing for Piston 
Valve Spindles, and the like, {(sd. 10 Figs.] September 
19, 1887.—The improved packing consists essentially of a number 
of metallic rings encircling the rod or spindle, and divided into 








consist mainly in the combination of a low potential dynamo elec- 
tric machine with a main transformer for supplying high potential 
alternating currents to two circuits, having three main conductors 
to operat dary tors placed in parallel or multiple arc 
with the mains, (Sealed December 16, 1887). 


560. W. Whittaker, Burnley, Lancaster. Im ve- 
ments in Mechanical Stokers tor Supplying Fuel to 
the Furnaces of Steam Boilers. [lld. 4 Figs.) January 
13, 1887.—The coal is fed from the hopper A by means of feed 
rollers B on to the shovel or shovels B' below. The feed 
rollers Bare provided with projections and recesses, and have im- 

to them a rotary or partial rotary motion, being worked 
alternately by means of catches or pawls D that engage with 
ratchet wheels C fixed on the shaft of the feed rollers. e pawls 


























D are attached to a rod E that has a to-and-fro movement given 
to it by means of a lever G operated by a pin H on a disc J fixed 
toa wormwhee] K attuated by a worm K! mounted on a shaft L 
driven by means of a belt pulley M. In the hopper A is arranged 
an incline N on which works a slide P attached to a hand lever R, 
so that by moving the hand lever R and the slide P the space 
between the side of the hopper and the bottom of the incline, and 
consequently the supply of coal to the feed rollers below, may be 
adjusted according to requirement, (Sealed December 30, 1887). 


1384. R. Peacock, Goole, and J. Bird, Hull, Yorks. 
Improvements in and Apparatus for Lubricating 
Piston Rods, Valve Spindies, and other Revolving 
or Reciprocating Shafts or Spindles, ([8d. 3 Figs.) 
January 28, 1887,—The lubricant is forced into a space at the inner 
end of the stuffing-box or gland in such a manner as to be effec- 
tually diffused over the working part of the piston-rod or spindle. 
(Sealed December 20, 1887). 


7622. C. A. Knight, Glasgow, N.B. (A. A. Goubert, 
Brooklyn, New York,. U.S.A.) Improvements in Feeda- 
Water Heaters and Purifiers. (8d. 3 Figs.) May 25, 
1887.—The feed-water is introduced at or near the top of the appa- 
ratus, and has an unobstructed downward vertical flow through 
the heating tubes, so that thé natural tendency of the salts, as 
they become precipitated by heat, to fall by their own gravity, is 
aided by the downward current, instead of being overcome as is 
the case with an upward flow. (Sealed December 2, 1887). 


10,092. R. W. Eddison, Leeds, Yorks. (J. Tatham, 
Philadelphia, Penn., U.S.A.) An Improved Insulating 
Material Especially Adapted for Covering Electrical 
Conductors. (4d.) July 19, 1887.—The improved insulating 
material consists of resin and cotton seed oil with or without other 
ingredients. (Sealed November 11, 1887). 


10,933. D. S. Robertshaw and R. F. Sunderland, 
Halifax, Yorks, Improvements in Means or Material 
Employed for Insulating Electric Currents, [id.} 
August 10, 1887.—Inventors claim: The use of paper sheet or 
board of sufficient thickness to insulat different parts of 
electrical instruments or machines. (Sealed November 18, 1887) 


12,353. H.L. M. Foster, Jarrow-on-Tyne, Durham. 
An Improved Fire Resisting Compound, Especially 
Suitabie for Forming the Stoppers and Nozzies 
Used in Steel Melting Operations and other similar 
I . (6d. 5 Figs.) September 12, 1887.—The improved 
fire-resisting compound consists of a mixture of plumbago, fireclay, 
and gannister, moulded in a suitable shape and burnt into a brick 
in the usual manner. (Sealed January 10, 1888). 


12,864. J.C. a. London, (J. H. Lyman, Hadley, 
Mass., U.S.A.) A Waterproof Material Especially Ap- 

licable to Roofing. [6d. 2 Figs.) September 22, 1887.— 

‘he improved waterproof roofing or other architectural material 
is prepared according to this invention by first saturating a textile 
fabric with melted asphaltum or bye-product of petroleum, then 
covering one or both sides of the saturated tabric with a non-con- 
ducting powdered substance, such aslime, ashes, or asbestos, and 
finally subjecting the whole to pressure so as to indurate the same. 
(Sealed January 6, 1888). ; 

13,196. W. P. Thompson, London. (F. Kleeman, 
Brunswick, Germany.) Improvements in the Purifica- 
tion of Extracts or Juices from Frutts, Roots, Malt, 
and other Vegetable Matters, and of Juices from 
Maltose. [4d.] September 20, 1887.—The vegetable matters 
referred to in the title are purified by being filtered through brown 
coal or peat. (Sealed January 24, 1838). 








UNITED STATES PATENTS AND PATENT PRAOTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials — law cases in the United States, may be 
consulted, gratis, at the offices of ENGiInsERING, 35 and 36, Bediord- 
street, Strand. 





TRHUANTEPEC CANAL.—Covloncl Andrews, engineer of the 
Tehuantepec Canal, proposes to endeavour to obtain 
capital in Europe for the prosecution of the work. 


AMERICAN Biast Fornaces.—The number of anthracite 
furnaces in blast in the United States at the commence- 
ment of 1888 was 118, while there were 80 furnaces out of 
blast. The productive capacity of the furnaces in blast 
was 38,206 tons per week. The number of bituminous or 
coke furnaces in blast at the commencement of 1888 was 143, 
while there were 66 furnaces out of blast. The productive 

pacity of the furnaces in blast was 88,101 tons per week. 





= which break joint with “ laps.” (Sealed 30, 
1887), 
MISCELLANEOUS. 

16,326. R. Dick and R, Kennedy, Glaseow. Im- 
provements in and relating to the Transformation 
and Distribution of Electric Energy. (81. 4 Figs.| 
December 13, 1886.—The improvements relate to the system of 
supply of electric energy known as the three-wire, system, and 





The number of charcoal furnaces in blast at the commence- 
ment of 1888 was 65, while there were 110 furnaces out of 
blast. The productive capacity of the furnaces in blast 
was 11,310 tons per week. It follows that the aggregate 
roductive capacity of all the furnaces in blast in the 
gg States January 1, 1888, was 137,617 tons per 
week, 
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UNDERGROUND ROPE HAULAGE. 
By J. Bucxnati SmirH. 
(Continued from page 161.) 

Fics. 7 and 7a illustrate a side elevation and sec- 
tional plan respectively of Messrs. Fisher and 
Walker’s friction clutch driving drum, an arrange- 
ment previously referred to as being largely used 
for driving haulage ropes. 

The latter are wound round thg slightly taper- 
ing drums, so as to obtain the ‘requisite driving 
adhesion. A truly turned metallic disc H is keyed 
to the driving shaft and around it a steel seg- 
mental belt I is arranged to work so as to em- 
brace or release the disc. The operation is effected 
by means of the right and left-handed screw 
bolts J operated by the lever appendages K con- 
nected to crossbar L, having a central tubular boss 


LL 





more or less injurious to the latter. This fact 
appears well demonstrated by the difference of wear 
between top and bottom winding ropes at collieries, 
where the conditions are comparatively favourable, 
as the drums may be large and the angles of deflec- 
tion work easily, yet the straight or top ro 
generally last about 15 per cent. longer than the 
bottom or § ropes, which are consequently subjected 
to alternate bending and straining. 

Re-adverting to the general plan of the under- 
ground haulage exhibits that were shown at New- 
castle (see page 160 ante), it will be seen that the 
Tredegar Iron Company’s system of endless ro 
haulage, as applied to working single lines, was the 
first approached from the west side of the haulage 
series. This exhibit represented a shaft siding, with 
one central passing place and an inbye landing, 
between which there was a curve subtending an 






























82716 C 


free to slide upon the main shaft. The driving 
drum is mounted free upon the shaft or prime 
mover, but is connected with the segmental belt I 
by means of the pins i. It will be understood that 
when it is desired to throw the driving drum and rope 
out of gear, the crossbar Lis moved axially upon the 
shaft by means of appropriate hand gear, thereby 
turning the screw bolts J, so as to cause the segmental 
belt I to release the keyed disc H. By moving the 
crossbar in the opposite direction the metallic belt 
is caused to again grasp the disc, when the whole 
apparatus revolves bodily. It will be further 
seen that in the event of any sudden or exces- 
sive strain being thrown upon the ropes or work- 
Ing parts, the clutch belt will slip, and thus 
prevent breakages or undue straining of the ma- 
chinery. In this manner, should any tubs get 
thrown off a line, or other obstruction arise, 


_ the sudden increase of resistance upon the haulage 


ropes will cause the clutch to slip, and thus 
the driving drum and rope are allowed to rest 
whilst the shaft continues to idly revolve. By the 
employment of such or similar contrivances much 
damage to rolling stock and permanent way is fre- 
quently avoided. The requisite frictional adhesion 
for driving is obtained by taking one or more turns 
round the drum with the rope inthe same direction, 
and thus strains of contraflexure are avoided. The 
drum being slightly tapered the coils or turns of 
rope work nicely down it, and the incoming portion 
always runs clear upon the upper part of the peri- 
phery of smaller diameter, whilst the outgoing por- 
tion is being paid off the lower part. Arrangements 
of driving apparatus which obtain their adhesion by 
putting opposite turns in the ropes, must prove 








angle of 94 deg., or having a radius of 66 ft., pre- 
viously mentioned as poagy, irae to most of the 
systems that wereshown. The way was composed of 
fished steel rails of 24 lb. per yard laid to a gauge 
of 2 ft. 4 in., and secured upon the Tredegar Com- 
pany’s patent steel sleepers, weighing 16 lb. each, 
including fastenings. The endless rope was driven 
by a tapering pulley as already explained, operated 
by an electric motor, and was taken through the main 
road, sidings, and landings, and controlled at the 
curved points and switches by means of bonnet 
pulleys. The ground pulleys on the straight portion 
of the line were fixed about 20 yards apart, where 
both parts of the endless rope run between the one 
set of rails, as indicated by the dotted lines in the 
general plan. 

In order to allow the tubs or wagons to cross the 
haulage rope (which is carried only a few inches 
above the ground) and the switches, two shifting 
rails or movable pieces were provided at each junc- 
tion, so curved as to permit the rope to travel 
freely beneath when in position. These switches are 
raised by attendants travelling with the tubs, whorun 
on ahead so as to prepare the road for the arriving 
setts ; this appears a weak point in the system, 
for surely some arrangement might be devised 
to dispense with the movable rails, or else render 
them automatic in action. The rope was carried by 
horizontal or inclined curved pulleys at the curve 
(similar to Fig. 6, p. 160) arranged about 6 ft. apart. 

In practice at Tredegar the setts or groups com- 
prise from fifteen to thirty-five tubs, having a gross 
weight of from 27 cwt. to 30 cwt. each, with a 
tare of about 7} cwt. Connection with the haulage 
rope is effecte 











by means of screw clips carried by | we find another arrangement of the endless rope 


an independent leading bogie car, which heads the 
train. A portion of a train of setts led by sucha 
car is shown in Fig. 8. Figs. 9 and 10 are detached 
views of the gripping appliances carried by and 
operated from the leading vehicle. The rope clip 
shown in the first figure consists of a screw ton 
device, wherein the haulage rope may be staid 
at the lower end by screwing the upper extremities 
together. Fig. 10 is a moditied arrangement of 
rope-gripping apparatus, which consists of a hori- 
zontal wedge piece, operated by a lever so as to 
force a top piece down upon the rope against a fixed 
lower jaw. The leading cars are so constructed 
that the rope-gripping appliances may be moved 
to either side so as to suit the position of the rope. 
This system of haulage was adopted in order to 
obtain a continuous and slow-speed service, without 
the necessity of a double way throughout, which 
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the nature of the gallery roofs rendered impracti- 
cable. In practice, one leading or bogie car can 
draw from 400 to 500 owts. a distance of about 800 
yards. The working of this system is seen to advan- 
tage on level roads or easy gradients. The Tredegar 
Company have other systems of rope haulage at 
work in their collieries, e.g., the main and tail-rope 
system in the Whitworth drift, and the endless 
rope system over the tubs as well as under the tubs 
on the Clifton Colliery system. The arrangement 
just described has been found to work well, and 
meet certain conditions and requirements encoun- 
tered in Welsh collieries ; at the Bedwellty pits its 
— working cost is given at 1.8d. per ton per 
mile. 

Passing on to the Hodbarrow Mining Company, 












sata ances lillie 





206 


ENGINEERING. 





[Marcu 2, 1888. 








working under the tubs. This system consists 
practically of a double way throughout (except at 
the landings), and is arranged to haul only single 
tubs of coal or minerals ; the wagons with their hook 
and grip attachments are represented in side and 
end view at Fig. 11. Fig. 12 is a front elevation of 
the rope-clipping apparatus used by the Hod- 
barrow Company, and in which the body of the 
clip-shank terminates at the top with a hook for 
attaching to the tubs, and at its lower extremity 
with a recessed portion G for receiving the rope ; 
H is a sliding collar with a piece which fits: into an 
aperture h, so as to grasp the haulage rope; I is 
a stud or stop to control the collar-piece, and 
prevent it passing up to the hook, This method 
appears to work very well, but the tractive adhe- 
sion attained by such a clip as that last described 
does not seem so efficient as inasimilar contrivance 
used by the Castle Eden Company. 

The Hetton Coal Company showed the main 
and tail rope in operation, and after what has 
already been stated about the system, little remains 
to be added. This system of working is fully thirty 
years old, but it is still a valuable one, in cases 
where it is required to periodically convey con- 
siderable quantities of mineral from a station in 
the workings, to the pit shaft. For example, at 
the Hilda Colliery, near Newcastle, one of the 
longest underground setts in the county may be 
seen hauled daily a distance of about two miles 
from the workings to the shaft by means of the 
main and tail-rope system, there being about 100 
tubs to the sett, equal to about 80 tons when 
loaded ; the speed of haulage is about ten to 
twelve miles per hour. 

The endless rope system under the tubs driven at 
a moderate speed over a double way throughout, 
appears undoubtedly an excellent method of working 
underground haulage, and preferable to the inter- 
mittent and high-speed deliveries of tubs over single 
lines by the main and tail system, which strain 
the engines, machinery, and ropes spasmodically. 
However, on the other it must not be lost sight of, 
that certain conditions of working peculiar to dif- 
ferent districts and mines, dictate different methods 
of transporting the mineral produce. Where double 
lines can be consistently laid down, and an unin- 
terrupted supply of coal to the shafts can be main- 
tained from one or several workings along the 
route, the endless rope system is highly advan- 
tageous and economical. 

The Whitburn Coal Company exhibited at New- 
castle an endless rope system similar to that of the 
Hodbarrow Company, the only point of interest 
being the rope clip, which appears somewhat 
novel. This apparatus is shown in side elevation 
and transverse section in Fig. 13, and consists of a 
pair of metal cheeks J, J', terminating with a clip- 
ping device, and mounted free to move laterally 
about the pin or fulcrum K. A wedge piece L, 
formed at one end of an operating lever, having 
studs M on the sides thereof, which fit into the 
recesses N, when the lever is forced down so as to 
release the rope. When the lever is raised the 
projections are pulled out of the recesses, 
thereby forcing the upper parts of the cheeks J J! 
apart and closing the lower portions of the same so 
as to grasp the ropes. These clips are attached to 
the tubs by means of the links T. The Harton 
Coal Company’s method of working the endless rope 
system as applied beneath setts of tubs arranged 
to travel on a special form of way is shown on 
the plan, page 160 ante. According to this arrange- 
ment three rails and one or more sidings are pro- 
vided for the passage of the coal and the empty 
tubs. The endless hauling rope is arranged to 
travel on either side of the central rail and is 
diverted through the sidings as indicated by the 
dotted lines in the illustration. No points or 
switches are required to control the passage of the 
tubs, which are attached in setts to the hauling 
rope by means of any convenient grips. 

The Castle Eden and Eldon Companies’ examples 
of the application of endless ropes under the tubs 
in singles and setts, were with the exception of small 
details very similar to the systems already described, 
a common difference — the width of the ways 
and in the gripping appliances used. The rope 


clip employed by the Castle Eden Company is shown 
in front and side elevation by Fig. 14; it consists 


of a similar arrangement to that used by the Hod- 
barrow Company, that is to say, a hook clip formed 
with a hinged piece O, which 1s caused to grasp the 
es by means of the movable collar P. 

he application of the endless rope to the side of 





the tubs was next shown by the Seaton Delaval 
Coal Company, and the arrangement by which the 
rope is carried will be understood on reference to 
Fig. 15. The supporting and clipping hooks Q are 
composed of simple rod forgings placed in sockets 
arranged on the sides of the wagons for their recep- 
tion. It is considered by some that this method of 
haulage is easier on the ropes and engines than where 
the ropes are used under the tubs. However, it is 
somewhat difficult to see the advantage of dispens- 
ing with ground pulleys and substituting vehicles 
(about every 20 yards apart) to carry the rope, so 
long as the system is in operation and independent 
of whether an uninterrupted transportation or 
service of minerals can be maintained. Further 
hauling from the one side of tubs must, to some 
degree, increase the tractive resistance and deprecia- 
tion of the system. 


(Zo be continued). 
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The Economic Theory of Railway Location. By A. M. 
Wetincton, M. Am. Soc. C.E. New York: John 
Wiley and Sons ; London: E. and F. N. Spon. 

In the introduction to.this volume the author tells 
us the truism that to do a thing correctly it is first 
necessary to understand what has to be done ; he 
then follows with a long argument upon the evils 
attendant upon the ill-judged location of railways, 
and also on the wrongful selection of those to whom 
such work is generally intrusted. 

The first hundred pages of this book deal mainly 
with questions which pertain to the financier who pro- 
jects the enterprise, or if it be a Government work, 
to the political reasonsnecessitating the undertaking, 
rather than to the conditions belonging to the sphere 
of the engineer. In Chapter V., on Operating Ex 
penses, where engineers may read with advantage 
the remarks on rails, the author states, ‘‘ that 
something like 6} 1b. to 6} 1b. of coal per mile 
is added to the consumption for each passenger 
car of 20 tons or more, moved at way-train speed, 
and for each sleeping car of 30 tons or more 
moved in through trains making few stops, and that 
the locomotive alone is to be charged with rather 
more coal than is due to three cars.” It is also 
stated, under the head of Repairs, ‘‘ that engines 
of the Consolidation type will cost about 25 per 
cent. more per mile run than the eight-wheel 
‘American’ engines, or say 6} cents under the 
most favourable circumstances for repairs and 
renewals proper. Heavy Mogul or ten-wheeled 
engines, similarly, will cost about one-tenth to one- 
eighth more.” It will no doubt interest many 
engineers to investigate the particulars which lead 
to these deductions. 

In Part II., the Minor Details of Alignment, 
the author undertakes the task of demolishing that 
upon which in the early portions of his work he set 
such store, namely, skilful location regarding physical 
principles, and sets up the contention that it is to 
financial and business considerations the engineer 
should chiefly turn his attention ; in fact, a man 
should first be a statician, financier, and general 
business man, then afterwards master the know- 
ledge—of relatively minor importance—which an 
engineer is commonly supposed to acquire only 
from years of study and experience. Most men of 
the world will quite agree with the author that the 
head full of finance and sound business principles, 
is a more profitable possession than the know- 
ledge resulting from a thorough intimacy with 
the experience and problems of an engineer’s 
duties ; but when a man is a sdéund financier and 
business man generally, he most frequently leaves 
railway location alone, and turns that over to engi- 
neers. 

In commencing a chapter on Curvature, the author 
draws up a formidable indictment under nine heads 
against general practice ; he then, in the manner of 
Euclid, sets to work to prove a negative by showing 
the absurdity of his previous reasoning. This is 
somewhat confusing, for after devoting many pages 
of tables to pore this negative, he p s to 
say, ‘* Nevertheless an accident of the most terrible 
description may happen within a week on any curve 
and be directly caused thereby. If we could 
eliminate all curvature from railways, we might per- 
haps decrease by 25 to 50 per cent. the danger of 
life and property. Unfortunately, from the very 
fact that curvature plays so small a part as a cause 
of accident, no general statistics can be given as to 
the number of cases in which it does have an in- 











fluence.” Again, ‘‘ Curvature is a considerable 
source of danger, yet it is éven then so little dan- 
gerous to life and property that we are not justified 
in giving any financial weight whatever, unless 
under peculiar circumstances,’ &c. Perhaps it will 
be as well to allow the reader to form an opinion 
himself as to what are the author’s views on this 
particular subject. Several tables are given on the 
mechanics of curve resistance, as well as diagrams of 
sections of rails showing actual wear, these being 
taken from the Pennsylvania Railroad. 

In Chapter IX, on Grading, or Rise and Fall, the 
author at great length discusses the theoretical 
formulse which express the natural laws governing 
the velocity of falling bodies, and eventually deduces, 
as a necessary result, that a body descending along 
an inclined or irregular plane, will on its arrival at 
the foot of the plane, have attained the same velo- 
city as if it had fallen through space the vertical 
height of the incline. The author takes passing 
note of the loss by friction, but does not again 
refer to it. A diagram is given showing eleven 
miles of a road with a highly undulating surface, 
somewhat like the track of a switchback railway. 
We are told that a train arriving at one end 
with a speed of fifty miles an hour, by coming 
off a long gentle incline is possessed of sufficient 
energy, stored as velocity, to reach the other end, 
over many hills and hollows, at the exact speed 
it starts; that the engine will have only the 
same work to do as if it were hauling its load 
over a dead level, and that the strain on the 
draw-bar will be absolutely uniform and unvary- 
ing, despite the fact that the profile maximum is 
1 per cent. or 52.8ft. per mile. We are also told 
that it is only with a velocity of fifty miles an hour 
this works out, with other velocities the conditions 
are widely different. It will no doubt interest 
many who have time to spare to follow these reason- 
ings and investigations. The author recommends 
the thorough rounding off of all junctions of gra- 
dients, by working the grades in vertical curves, 
which would tend to maintain steady tension on 
the draw-bars ; this is a practice in vogue with 
many engineers. Some tables are given by which 
to lay out vertical curves—these will be found 
useful. 

In a chapter on the Locomotive Engine the 
author rightly says ‘‘ that a broader general know- 
ledge of the locomotive by civil engineers, would in 
many ways conduce to good practice.” Several 
exhaustive tables are given, showing the compara- 
tive dimensions and cost of various types of en- 
gines, the weights and cost of materials in 
American and foreign locomotives, and the length 
of service, mileage, and life of locomotives on 
the Pennsylvania Railroad, and other tables of 
interest. The running gear, the arrangement of 
wheels and bogies, &c., in the various types of 
American and foreign engines are also dealt with 
fully. A compilation follows, containing many 
interesting particulars about firing and water, also 
exhaustive records respecting cylinder power. 

A short treatise on Rolling Stock is comprised in 
a chapter wherein some tables are given of weights 
and dimensions of American rolling stock. 

The chapters on Train Resistance, and the Effects 
of Grades on Train Loads, do not call for any special 
remark. The first is a careful and exhaustive record 
of many experiments into this somewhat indefinite 
and varying force, and will no doubt prove interest- 
ing reading to investigators ; the second isa mass of 
compiled information, tables, and diagrams, &c. 
It is pointed out that frequent stoppages and start- 
ings have the same effect as gradients on the ex- 
penses of haulage. 

In the chapter, ‘‘The Effect of Train Load on 
Operating Expenses,” the author, shows by tables 
that if the weight of engines is doubled to overcome , 
steep gradients, the cost of fuel, &c., will be increased 
25 per cent., and repairs to engines, maintenance, 
renewals of way, &c., 50 per cent., and that the 
cost of maintenance increases in the same ratio as 
the number of trains are increased. It is stated 
‘that more than one-third of the total cost of car 
repairs can be distinctly traced to the stopping 
and starting and making up trains,” also ‘‘that a 
reduction of ruling grade has a positive and present 
cash value, even if every passenger train on the 
road will habitually run light for an indefinite 
number of years.” The conclusion of this chapter 
is, ‘* It is an invidious and unpleasant thing to say, 
but the importance of the caution thereby conveyed 
seems to = saying it: Out of a hundred men 
putting a line through either easy or difficult country, 
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but especially through easy country, the writer’s ob- 
servation is that all but four or five of them will 
adopt rates of grade from 10 to 50, or even 100 per 
cent, higher than the other five will obtain at the 
same cost, and the same holds true as to the amount 
of curvature.”’ ‘ J 

Achapter is devoted to Assistant Engines, wherein 
the author strongly recommends the laying out of 
railways with low average gradients, if possible 
concentrating the rise in one incline, and on this 
using an assistant engine or ‘‘ pusher ;” the cost of 
assistant engines is given, as well as comparisons 
between lines worked by this means and those on 
which the gradients are uniform throughout. 

In a chapter on Limiting Curvature, that which is 
thoroughly well known to all railway men, is des- 
canted upon, namely, if curves are introduced on 
the maximum grades the effect is the same as if the 
grade was very much steeper than the actual rise. 
Unfortunately country which requires steep gra- 
dients generally necessitates sharp curves, and the 
railway has to fit the country, not the country the 
railway, so in very many instances it will be almost 
impossible to follow, without running into exces- 
sive works, the author’s advice to put all steep gra- 
dients on the straights and flatter inclines on the 
curves. Of course the advice is sound, but it may 
be difficult to reconcile practice with theory. The 
subject of curvature, though dealt with previously, 
is again treated in this part of the book. The 
opinion here expressed is more lucid than before, 
as a strong objection is taken to sharp curvature 
for many reasons. Diagrams, tables, and calcula- 
tions are used to prove the case. 

Gradients, and expedients for reducing them, are 
treated in a separate chapter. The spiral tunnels 
on the St. Gothard Railway are instanced as ‘‘ an 
entirely superfluous luxury,” and this detail of the 
location was ‘‘not engineering.” The author is 
somewhat astray here ; thesespirals were, owing to 
the conformation of the country, considered a 
necessity by some of the leading Continental engi- 
neers, who were in no way prone to constructing 
monumental works. Examples are given and re- 
commended by the author of ‘‘ switchbacks,” which 
appear from the plates to be what are known to 
English engineers as ‘‘zig-zags;’ there is very 
considerable doubt in the minds of many engineers 
as to the desirability of this expedient. 

In Part IV., ‘‘ Larger Economic Problems,” the 
author again appears to occupy himself with ques- 
tions belonging to the sphere of the financier. No 
doubt those thinking of new railway projects will 
find something of value amongst the remarks and 
data collected. In achapter on light rails and light 
railways the false economy of reducing the weight 
of rails is commented upon; a formula ‘‘that the 
stiffness in a rail varies as the square of its weight 
per yard” is worked out in a money table showing 
‘‘how much stiffness we get fora dollar,” which 
illustrates clearly the soundness of the comment. 
The question of gauge is also entered into, the 
narrow gauge being condemned. 

In dealing with the Economy of Construction, 
engineers are strongly counselled to keep the cost 
of works within their estimates, &c. Exception is 
taken to the practice sometimes in vogue of build- 
ing double-track bridges on single-track lines, to 
allow for future developments of traffic. Thin 
ballasting is also strongly censured ; it is question- 
able whether this is one of the great ills in econo- 
mical construction, for sometimes where heavy 
ballasting is arranged for, contractors are careless 
in putting an even top on the formation, and the 
inequalities are made up by the ballast, whereas 
if the ballasting is light in the first instance, slacks 
do not so often occur; where they do, the ballast 
has to be removed, the depression made good with 
earth and the ballast packed in again, all tending 
to economy and uniformity of road bed. The author 
quotes the opinion of an engineer who evidently 
was not so strongly in favour of heavy ballasting : 
‘* 2 ft. of a ditch is worth 1 ft. of ballast ;” this is 
very true, for where drainage is defective extra 
ballast is simply wasted. 

In dealing with Grade Crossings, the author points 
out the objectionable practice in America of stop- 

ing trains at crossings; to insure the other 
ine being clear, he recommends signal-boxes and 
interlocking. He makes a statement that ‘‘in Eng- 
land there are practically no grade crossings of rail. 
ways, and this apparatus is chiefly used for yards 
and junctions.” It is to England, where lines mul- 
tiply and cross in an almost bewildering manner, 
and where interlocking is almost a perfected 





science, that engineers will naturally turn for infor- 
mation. 

After 830 pages of these preliminaries the author, 
in Part V., deals with the Conduct of Location. 
The ‘‘artof reconnaissance” is first treated, and the 
engineer is enjoined to bestow the utmost care on 
all his investigations and work ; that as an absolute 
necessity to successful location preliminary detailed 
investigations should be made of the physical 
conditions of a vast area extending to a width 
of 50 miles along the line of country through 
which a railway 100 miles long was to be built. 
This in itself would be a work of great diffi- 
culty entailing much time, and as it is doubtful 
whether in the end every engineer would be 
thoroughly conversant with its details, the best 
way would be to seek out an intelligent ‘‘ cow- 
boy,” ‘‘stockman,” or settler who tends cattle 
along the route ; most of these men are so trained 
by nature in observation, that in a week they 
could put an engineer in possession of more know- 
ledge concerning the gaps, hills, flows of streams, 
and other features of the country, than he could 
attain without their aid in two or three months. 
In settled districts, these features are fairly well 
mapped out before the railway is projected. A 
chapter under the head of ‘‘ Occular Illusions” is 
devoted to discussing the difficulties those not 
versed in the reading of nature’s book, meet 
with when they first plunge into the intricacies 
of the exploration a preliminary investigation 
of a wild tract of country. For this there is 
no hard and fast rule; what might appear to the 
author as one thing might seem quite different 
to another man; differences of sight affect con- 
ditions greatly, and more widely different still 
will things appear when men are or are not gifted 
by nature with the “‘ bumps” of locality and obser- 
vation. Another chapter is headed ‘‘ When to Make 
Surveys,” but as theconditions affecting this ‘‘ when” 
are about as elastic and capable of indefinite 
ramifications as most other problems of life, it will 
not benefit us much to study outside conclusions. 
Fieldwork of surveys is treated separately ; the 
author demands ‘‘ an exploration line, first preli- 
minary, second preliminary, first location, final 
location ;” happy indeed is the railway company or 
government whose works are carried out with such 
care, and if the engineer has only a modicum of 
the faculties demanded by the author, his work 
should be simply perfect. No reasonable man who 
knows anything about this subject will deny 
that care is essential to success, and as a mass of 
reasoning enjoining this at every turn, these chapters 
will have their uses. Mapping and projecting loca- 
tion, the estimation of quantities, &c., are gone 
into ; and it is pointed out how height in trestle 
bridges does not affect to any appreciable extent 
their cost. 

With a graceful little ‘‘ moral tag” the author 
concludes his work ; he hopes he has ‘“‘ fairly pre- 
pared the patient reader to make a decent ap- 
proximation of the true economy of alignment;” he 
says he has not spared his own labour to doso. We 
have been patient and have followed his reasonings 
carefully, and in all frankness to the author let it 
be said, that his volume is the result of a labour 
evincing the greatest zeal and care ; his plates and 
tables are voluminous, and his compilations most 
exhaustive. The latter should prove of great value 
for reference. 

To the book are added three appendices amounting 
to forty pages; the first is on ‘‘ Experiments on 
the Resistances of Rolling Stock,” the second ‘‘ Ex- 
periments with new Apparatus on Journal Friction 
at Low Velocities,” the third a paper read by the 
author to the Am. Soc. C.E. on ‘* The American 
Line from Vera Cruz to the City of Mexico, vid 
Jalapa, with Notes on the best Methods of Sur- 
mounting High Elevations by Rail;” this latter is 
highly interesting. The work throughout is illus- 
trated by excellent plates and diagrams, and as 
regards the printing and general ‘‘get-up” it isa 
model of what such a work should be. 
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THE TREATMENT OF MALARIOUS 
DISTRICTS. 

Matari, it has been said, cuts short the lives of 
one-half of the human race. This assertion is 
probably an exaggeration, but when we remember 
that unhealthy regions are often very fertile, and 
therefore are sought after by nations who love ease 
and imagine that their lives are regulated by an 
unswerving destiny, we must admit that death 
finds in the malarial poison some of the keenest 
barbs to tip his darts, and that the annual roll of 
victims to this method of attack must be far greater 
than at the first blush we should imagine. When 
we find an uncultured people who have fairly 
prosperous lives, and at the same time do not in- 
crease in number, it is certain that some special 
agency is at work to strike down the weaker 
members, and oftener than not this agency is one 
of the multitudinous forms of malarial poisoning. 
In our own country we have almost exorcised the 
demon which used to lurk in our fens, and have 
nearly forgotten its existence. But in our vast 
dependencies—in India, Burmah, Guiana, and in 
Africa—thousands of Englishmen are cut down 
every year, some almost as soon as they have set 
font on the soil, while the natives perish in un- 
counted crowds. If this state of affairs is ever to 
be mended, the improvement must come from re- 
forms to be effected by the engineer, as the result of 
drainage, embanking, and the removal of forests. 
Medical science can do but little for us be- 
yond dosing us with quinine and arsenic, and 
there is no prospect that it will ever be able 
to defend the human constitution by inocula- 
tion or other preventive measures, against the 
pestilence which steals forth at sunrise and sunset 
not only from swamp and quagmire, but also some- 
times from the firm hillside. Fortunately the 
nature of the foe against which we have to fight is 
becoming better known, and it may now be met 
with more chance of success than a few years ago. 
This is due to a great extent to the interest felt in 
Rome in improving the unhealthy condition of the 
Campagna, and to this end many experiments and 
studies have been instituted. Among those who have 
made successful investigations into the nature of 
malaria is Professor Tommasi-Crudeli, whose results 
have been published, together with much original 
matter, in a paper by Lieutenant J. E. Clauson, 
R.E., ‘‘On Recent Researches on Malaria.” From 
this we learn that the bacillus malarie is a ferment 
which lives and develops, not in water as has 
hitherto been thought, butin the soil. This appears 
to contradict experience, for the marsh is always 
regarded as unhealthy, while the hillside is sought 
for as a place of residence. But Professor Crudeli 
advances several instances where malaria has been 
known to exist on the sides of ridges, and it is said 
that on the Kentish shore of the Thames estuary 
the marsh is often more salubrious than the stone 
acclivity behind it. The reason of this lies in the con- 
ditions which are neces for the development of 
the malarial poison and without which it lies inactive. 
These conditions are: (1) a temperature not lower 
than 68 deg. Fahr. ; (2) a certain amount of per- 
manent humidity in the malarious soil ; and (3) the 
direct action of the air on the malarious soil, It is 
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only when these three conditions meet that malaria | Haarlem, where after the water was removed there 


can assert itself. 


little fear of taking Roman fever in winter, and it | fever. 


It is well known that there is | were, for several years, severe outbreaks of malarious 


In Mantua, also, fever always breaks out 


has been found that exceptionally hot summers are | when the level of the water in the valley of the 


more healthy than those of moderate intensity, the | Mincio falls below a certain point. 


Thus partial 


reason being that the ground is dried up, and the | drainage may be worse than none at all. 


germs are thus rendered inert. The last condition, 


however, that the direct action of air upon the soil | confined to the marshes. 


But in the Campagna malaria is by no means | 


The district, contrary to 


base, where it forms a marsh, but if, as is often the 
case, there are depressions in the subsoil, these form 
basins or pockets in which the water collects, and 
from which it cannot escape except by a slow pro- 
cess of evaporation. If, under these circumstances, 
the ground contains malaria, it has every chance of 
fructifying, although the spot may not have the 
general appearance of unhealthiness. The remedy 


is a requisite of the life of the bacillus has not been popular opinion, is hilly in many parts, and yet the ‘for this state of affairs lies, of course, in cutting 


generally appreciated until lately, although now 


that it has been pointed out it is easy to find instances 


‘high portions do not escape from fever. 


The | 


| geological formation may be generally described as | 


drains which will provide an easy outlet for the rain 
to the base of the hill, where it is received ina 


in illustration of it. In Rome the great increase in follows: (1) The uplands formed mostly of tufa, | ditch which cuts it off from the low-lying ground. 
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the area built over, which has taken place during 
the past few years, has been attended by a marked 
diminution of malarious fewer, owing to the cover- | 
ing of the soil with houses and pavement, while at 
all times squalid and low-lying quarters, such as the 
Ghetto, have been free from fever, while the hills 
around, such as the Pincian, have been just the 
reverse. Again, at Prima Porta, on the Via 
Flaminia, the covering of the land with herbage, 
instead of cultivating it for corn, has been the means 
of banishing fever from that district. 

In dealing with a malarious district it would seem 
that the remedy lies in bringiny; about a condition 
adverse to the development of the bacillus. The 
temperature ia, of course, beyond our power to 
affect, and the choice of means lies between 
thoroughly drying the soil and excluding the air 
from it. In low-lying countries the former is some- 
times very difficult to do, except by constant pump- 
ing, which is expensive, but when it can be carried 
out it should be effectual. It is not, however, 
always advisable to commence to drain a flooded 
area, unless it can be rendered quite dry, for in that 
case access of air is permitted to germs which 
before were rendered innocuous by a covering of 
water. An example of this is to be found in the 
‘*polder” created by the reclamation of the Lake of ' 
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pozzuolana, and ashes of volcanic origin. (2) 
Valleys formed by erosion, often with precipitous 
sides 150 ft. deep. (3) The alluvial plains, including 
the delta of the Tiber, and anarrow strip along the 
coast. The level portion is only a small fraction— 
perhaps one-fifth of the whole. It would naturally 
be expected that the hills would free themselves 
readily from water, and therefore would not 
hold the moisture necessary for the active existence 
of malaria. But this is not always the case. Often 
they consist of impermeable marl and clay, and 
slightly permeable tufa, covered with sand, gravel, 
and earth. The rain sinks through the top strata, 
and then its further course depends on the confor- 
mation of the subsoil. If this follows the slope of 
the hill the water gradually finds its way to the 
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It is interesting to try and find out whether the 
Campagna was always unhealthy, or whether it is 
only within comparatively recent times that it has 


6662.0 


become the home of the bacillus malaria. In the 
first century of the Christian era the wealthy Roman 
tricians ed country houses in the Agro 
mano, the remains of which are being constantly 





found. Now they would have been scarcely likely to 
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CENTRIFUGAL SEWAGE PUMPING ENGINE. 
CONSTRUCTED BY MESSRS. DRYSDALE AND CO., ENGINEERS, GLASGOW. 


have adopted such a residence if the effects had been |example of one of the most complete drainage 
as fatal as they would be to-day. Eitherthe Romans | systems hitherto found in the Campagna; it is 


of that age were more resistant to malaria than the 
people of the presentage, or thedistrict was healthier. 
Probably both explanations are deserving of recep- 


tion. Very likely the weakly individuals were | Figs. 2, 3, and 5, the latter being the upper story. 
killed off, and the race was begotten by those whose | The ancient cistern to the right appears to have been 
constitutions had a vitality which overpowered that | used as storage for rain water collected on the roofs, 
of the disease, so that a population arose which was | but it may also have been in connection with the 
toa certain extent malaria-proof. This condition | galleries; this point cannot now be ascertained 
would not apply to the imported slaves, but | owing to the wall of the fort having been built 
humanitarianism was notin fashion in those days, | across the line of the gallery. A section of this 
anda noble Roman would view the mortality among | cistern is shown in Fig. 2. Fig. 3 is a section in 
his dependents much as a country magnate here line A, B, C, D, E’, of Fig. 1, and shows the con- 
regards the waste which goes on in the servants’ | nection of the second and third levels. The lead 
halls—it is a part of the price which he pays for his | filter, Fig. 4, was found at the point X, Fig. 3. 
distinguished position, and is one of the elements | Fig. 5 is a cross-section at O, Fig. 1, and is in- 
which causes the vulgar gaze to be directed on | teresting from the fact that the gallery has a tiled 


him with admiration and envy. We know that 
fever was rife round Rome, for Livy records 
the fact (B.c. 339), and Suetonius tells that 30,000 
people died in one autumn during Nero’s reign. 


But making every allowance for the strength of the | 


former inhabitants, and for their disregard of 
human life, it is difficult to believe that the climate 
of the Campagna can have been as fatal then as 
now. The disease and the people have probably 
progressed in contrary directions, the former attain- 
ing a lusty virility, while the latter have lost the 
splendid stamina which rendered them able to bear 
alike the rigours of Gaul and the brazen skies of 
Egypt. 

We gain a hint of one possible means by which 
the district was formerly improved in the immense 
number of drainage systems which once existed. 
These are often found in tufaceous hills, and consist 
of a network of mine galleries, about 5 ft. high and 
20 in. wide, just large enough to be easily traversed 
by a man for cleaning and repair. In many cases 
several of those systems are superposed, so that the 
hill is honeycombed with tunnels. At intervals 
vertical shafts rise from one set of levels to another, 
and to the surface. We illustrate on page 208 an 





| burial place in close proximity to the cistern 





(For Description, see next Page.) 
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situated close to the modern fort Bravetta, rather 
less than three miles south-west of St. Peter’s. The 
galleries are arranged on three levels, as shown by 


drain at the bottom, as if to preserve the trickle 
of water from particles of the vegetable soil through 
which the upper part of the gallery runs. The 


shows that the taste for water well charged 
with nitrates is not peculiar to this country. 
The frequent association of these drainage systems 
with dwellings points to the fact that they were 
used as means of collecting water for domestic pur- 
poses, while the hand and foot holes in the shafts 
show that they were regularly inspected and cleaned. 
It is easy to see that if a hill were thoroughly 
drained in this way one of the three conditions 
inimical to the growth of malaria would be attained, 
and the dry subsoil would insure a local salubrity. 
It is believed that the poison does not travel far ; in 
the tropics it is often possible to sleep securely in a 
building elevated on a stage, when it is death to lie 
near the ground, and in Rome itself the danger 
varies in different parts. Hence we may conclude 
that an ancient villa planted on a well-drained site 
formed a satisfactory residence for a race which had 
grown up by the survival of the fittest, and which 
was always prepared to pay a fair tribute to the 





goddess of fever, who was not expected to forego 








all her victims, however liberally her temples might 
be supplied with gifts. 

From the facts laid before us by Lieutenant 
Clauson, it is evident that the improvement of 
malarious districts can only be effected by engineer- 
ing operations carried out on a large scale, and 
generally at a considerable cost. The amateur ex- 
pedients tried in the Campagna have been unsuc- 
cessful. The ploughing up of the pastures only 
admitted airin greater abundance to the bacilli and 
increased their activity ; the planting of sunflowers 
had no apparent effect, while the introduction 
of the eucalyptus, which was tried on a large 
scale under Government patronage, was an absolute 
failure. When malaria exists in a marsh the place 
must either be thoroughly drained or it must be 
covered with earth or water. If silt-bearing floods 
can be turned on to it time after time, and fresh soil 
be thus deposited, there is hope that the cause of 
the disease may be buried, and in time killed. If 
the site is too low for drainage and it cannot be 
covered with earth, then it is best to flood it. This 
course has been adopted at Lake Avernus at the 
western side of the Bay of Naples. The sanitation 
of this voleanic hollow has been effected by in- 
creasing its depth and embanking its sides. The 
operation was completed by filling it with water, 
and has proved eminently successful. On a hill 
the only remedy is drainage ; fortunately this is 
generally easy to effect. Probably there are few 
places where it is not possible to either drain or 
cover, if the necessary funds be forthcoming. The 
engineer who enters on the work with a full 
understanding of the conditions to be attained may 
count on success in dealing with malaria, but fail- 
ing this knowledge it is possible that his operations 
will only lend a stimulus to the foe he is trying to 
extirpate. 





BuiLpincs at New York.—In the course of last year 
4335 new buildings were erected at New York, at a cost 
of 67,000,000 dols. In 1877, 1432 new buildings were 
erected, at a cost of 13,365,000 dols, 
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CENTRIFUGAL SEWAGE PUMPING 
ENGINE. 

Tue centrifugal pumping engine, which we illustrate 
in perspective on page 209, was constructed by Messrs. 
Drysdale and Co., of Bon-Accord Engine Works, Lon- 
don-road, Glasgow. It has been erected in Dublin for 
the purpose of raising sewage from a low-lying part of 
the town, and is capable of elevating 10,000 gallons 
a minute to the height of 24ft. The steam cylinder is 
18 in. in diameter, and is fitted with a Rowan piston, 
and with expansion gear. The steam is condensed in 
a Morton’s ejector condenser, a vacuum from 25 in. to 
26 in. being obtained. The pump is provided with 
charging apparatus, and during heavy floods has 
proved of material service in assisting the recipro- 
cating engines, and in preventing the inundation of 
low-lying districts. The suction and discharge pipes 
are 24 in, in diameter. 





EXPRESS LOCOMOTIVE ; MIDLAND 
RAILWAY. 

We publish this week a two-page engraving, with 
other views on page 216, of one of a new class of ex- 

ress locomotives which Mr. 8. W. Johnson, the 
comet superintendent of the Midland Railway, 
has designed for working some of the fast traffic on 
that line. We postpone giving any description of 
these fine engines until we publish further engravings, 
which will appear in an early issue. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 15, 1888. 

Tue weekly production of pig iron has fallen off 
about 25,000 tons per week within two months, The 
present production is 127,000 tons per week from 313 
furnaces, The idle capacity would, if blowing, produce 
75,000 tons. Of those running 103 are anthracite fur- 
naces, producing 30,000 tons per week. A year ago the 

roduction was 9000 tons per week in excess of what 
it is at this time. There are very few stocks on hand. 
The furnaces that will come in this year, to use a 
natural-gas term, will produce nearly one million tons 
of iron, but the managers of these furnaces are troubled 
over the question of coke, the southern supply being in- 
ferior. The production of crude iron is likely to increase 
as soon as the anthracite strike is over and the require- 
ments for the coming spring and summer are made 
known, The United States Rolling Stock Company 
of New York has established a great car manufactory 
at Anniston, Ala., one of the new southern towns, 
with a capital of 4,090,000 dols. This company has a 
large number of locomotives and cars leased to 
southern railroad companies, and they will repair their 
rolling stock and locomotives at this point, and manu- 
facture for requirements, The company has just 
ordered 100,000 dols. worth of new machinery and will 
employ 1000 mechanics. The copper syndicate has not 
yet secured absolute control of the American market. 
Several producers remain outside for better terms. 
Ultimately, however, it is thought all will be in prac- 
tical unanimity with the syndicate, 

A stimulus is being given to copper, lead, and 
zine production in Michigan, Wisconsin, and Missouri, 
and outside producers will multiply to the extent that 
this price will admit of increased production. Very 
few large contracts have been placed for iron and steel 
so far. The rail contracts placed so far this year foot 
up about 150,000 tons. Steel rail allotment will be 
increased to about 1,500,000 tons. A severe cutting 
of rates is going on in the seven trunk lines between 
Chicago and the far north-west. The reductions 
during the past ten days have amounted to 65 per cent. 
and the loss in freight charges is estimated at 1,000,000 
dols. per month. The cause of this trouble is the new 
Soo line, which, in connection with the Canadian 
Pacific and the New York State line, is underbidding 
all the other roads for business. The trouble will not 
extend to the trunk lines between New York and Chi- 
cago. An adjustment will probably take place in the 
course of a week or two, but no advance can be made 
under a ten days’ notice. Within the past few days, 
manufacturing establishments east of the Allegheny 
Mountains have been receiving a good many orders 
and inquiries which point toa general resumption of 
activity. 





PATENT OFFICE INDEXES. 
To THE Eprror oF ENGINEERING. 

Siz,—An impression appears to prevail that the aboli- 
tion of the manuscript subject-matter indexes of applica- 
tions for patents, heretofore open to public inspection in 
the Patent Office Library, is in some way due to the action 
of the Institute of Patent Agents, and that if the Insti- 
tute did not actually suggest the change it at all events 
angsionced in or approved of it. 

ill you therefore permit me, as a member of the com- 
mittee of the Institute to which the proposed alterations 
in the indexes were referred for consideration, to state 
that the question of the advisability of abolishing these 
indexes was not originally taken into consideration by the 
committee, as no official intimation was conveyed that 
such a step was contemplated, and, further, that so far 





from approving this step the committee at the earliest 
opportunity reported against it. This report was for- 
warded to the Patent Office. A 

I think it is much to be regretted that these indexes 
should have been abolished in opposition to the opinion of 
persons who know by personal experience what is needed. 
It will now be impossible to ascertain what has been dune 
in any particular branch of industry during the previous 
twelve mouths or so, and in some cases (where opposition 
occurs) for a longer period, except by resorting to the 
Herculean task of wading through the list of applications 
in the Patent Journal. It is true that the provisional 
specifications of uncompleted applications cannot be in- 
spected, but it is often a source of satisfaction to an 
intending patentee to be able to see what applications are 
in progress, as he can sometimes form some idea as to the 
nature of an invention from the title. Henceforth this 
will be impossible, and an applicant will be entirely in the 
dark, and have to stand the chance of a prior application 
being sprung on him after he has been working at his in- 
vention for a year or two, There are many other advan- 
tages to be derived from these indexes which will occur 
to every patent agent or searcher, and, in my opinion, the 
sooner they are resumed the better. Surely the expense 
of posting the indexes up me is not worthy of con- 
sideration. ours obediently, 

53, Chancery Lane, London, WILu1AM CLARK, 

February 22, 1888. 





OUR GUNS. 
To THE Eprror OF ENGINEERING. 

S1r,—The failure to pass the proof test of soundness of 
construction by a 10-in. 38-ton breechloading gun, and the 
bursting, cracking, or disabling of other guns whilst 
undergoing this necessary ordeal, clearly indicate that 
there is something radically wrong in our present system, 
to which Mr. Carbutt so forcibly called attention in the 
columns of the Times. 

The new breechloading guns appear to have been at 
first made of great length to burn large powder charges, 
and then, as was the case with the Collingwood’s 
42 tonners, to have been strengthened to resist the unex- 
pected great strain thrown upon them. The guns now 
being constructed are quite long and thin enough— 
perhaps too thin—and the absence of a solid breech which 
in the muzzle-loader receives and absorbs the shock of 
discharge, tends to augment the intensity of the vibration 
set up on the guns being fired. This vibration will doubt- 
less greatly increase as the weapons become heated by re- 
peated discharges, 

Skilled engineers and others who have followed the 
various changes in gun manufacture, rifling, &c., from the 
commencement, consider that mistakes have been made in 
constructing the guns. 

1. In the abruptness of the steps, by which the thick- 
ness of metal is lessened towards the muzzle of the 
guns, and that these steps cause unequal expansion and 
check regularity of vibration on discharge. 

2. Taking the 67-ton gun as the type of our heavy 
breechloaders, its structure appears to be weak where 
the trunnion piece abuts against the part indented for the 
bearing, by which the gun is suspended on its carriage. 

3. The inner tube, which ends at the breech block 
instead of at the outside of the gun, is much weakened by 
the reaming out of 2} in. of metal from its interior to form 
the chamber, and this great alteration in the thickness of 
the inner tube is combined with nicking on the exterior 
of the neck of the chamber, which rather suddenly narrows 
and then thickens from this point, and again thickens by 
another step about half way towards the muzzle. 

These inequalities must result in unequal heating of the 
gun, and thus prove a source of weakness under con- 
tinuous fire. 

4. The French plan of breech-screw used in our guns 
removes far too much metal from the interior surface 
of the breech, the opening in which should, on the con- 
trary, be kept as small as possible, solidity being of much 
advantage in absorbing the shock thrown upon the rear of 
the guns when firing them. 

The Projectiles.—1. The copper bands, squeezed close 
round upon their lower part by hydraulic pressure, seem 
erroneous as the means for imparting rotation ; and the 
inclined surface given to the bands furthest from the base 
of the projectiles (apparently to facilitate their being 
driven deverk the narrow neck of the chamber) causes 
them to act as mandrels to expand and split the inner 
tubes of the guns, 

2. The discarding the front copper band, which formerly 
encircled the shoulders of the projectiles and fitted the 
bore of the guns, has left the front ot the projectiles with 
sufficient play to strike against the bore of the gun ; this 
they occasionally do with such force as to deeply imprint 
the marks of the rifle grooving upon their shoulders. 

3. The projectiles are whirled up by projections which 
have to be squeezed out of their smooth copper bands at 
the moment of being driven through the neck of the gun’s 
powder chamber, the lands of which as instantly com- 

ress and solidify the remaining portion of these bands. 

he strain of the enormous force needed to effect this 
change in a moment is borne by the neck of the chamber 
of the gun ; it doubtless tends to split their inner tubes 
and rupture the whole breech. 

4. The projectiles being held at their base only by the 
aforesaid squeezed-out copper projections, cannot pos- 
sibly be centred in the gun, but are dragged round 
rubbing against the lands of the bore, thus greatly in- 
creasing the strain of rotating them and causing an un- 
necessary deduction from the propelling force of the 
powder charge. 

Although the pressure upon the interior of the guns is 
thereby increased, it isa moot point whether the Active’s 
gun, the 10-in. 38-ton gun, and the other guns which have 





failed in proof, have not been fractured by their projec- 
tiles striking against the bore, and it is possible that the 
damage to the Collingwood’s 42-ton guns was due to this 
cause, for comparatively small powder charges were being 
fired from them when they failed. 

5. The change from an increasing spiral of rifling after 
the projectiles have been rapidly whirled up, and are 
travelling at a high velocity, seems to greatly increase the 
danger of the fracture of gun and projectile at or close 
beyond the point of this alteration, which appears to com- 
bine the disadvantages of both the uniform and increasing 
spiral of rifling without the advantages of either. 

I am, Sir, your obedient servant, 
A GUNNER, 








CABIN JOHN BRIDGE. 
To THE EpiTor OF ENGINEERING. . 

Srr,—The notice of bridges of large span, printed in 4 
recent issue of your paper (see page 95 ante), will give false 
impressions to English and American readers unless fol- 
lowed by a statement as to the unit used by Professor 
Dietrich. Hegivesthe span of Cabin John Bridge on the 
Washington Aqueduct as the greatest existing stone 
— and puts it at 237 ft, It is 220 English or American 

eet. 

As the tables give the length of the Amsterdam foot as 
11.14 English inches, and that will make 237 Amsterdam 
feet al to 220 English, I presume that the professor’s 
figures represent the ones feet. 

* EIGS, 


M. C. 
Brevet Major-General U.S. Army Retired List, 
Architect of the Bridge. 
Washington, D.C., Feb. 13, 1888, 





THE LINEFF ELECTRIC TRAMWAY 
SYSTEM. 
To THE EpiToR oF ENGINEERING. 

S1r,—I have noticed in your issue of the 17th inst. a 
report of Mr. Gisbert Kapp’s remarks in the discussion 
on Mr. William er a interesting paper at the Institu- 
tion of Mechanical Engineers, in which he makes mention 
of my underground conductor system of electrical tram- 
way traction which has been on trial for some time past 
at the Chiswick depét of the West Metropolitan Tramway 
Company, and where ashort length of line is on exhibition 
as mentioned in your journal a few weeks ago. 

I may say, however, that the sketches given are not at 
all correct, although giving a somewhat rough comparison 
between my own and Mr. Holroyd Smith’s system. 

I regret that, owing to certain foreign patent formalities, 
I am unable to give you detailed sketches at present, but 
hope to do so in the course of a week or so. 

may, however, in the mean time say that the T pieces 
occur about every 3 ft. or 3 ft, 6 in. instead of every 
3 yards, as mentioned in your report, the brackets holding 
the conductor to the slot chairs occurring at every other 
chair, or about every 6 ft. to 7 ft. 

Your correction of this small error in your next issue 
will much oblige, Yours faithfully, 

A. L. Linerr, per 8. H. H. 








ENGLISH v. AMERICAN LOCOMOTIVES. 
To THE Epitor oF ENGINEERING. 

Srr,—On reading Mr. F, R. F. Brown’s letter in Enat- 
NEERING of February 17, on the cost of American and 
Canadian locomotives, one is tempted to paraphrase a 
well-known proverb, and to say, ‘‘ When Canadian and 
American locomotive authorities fall out, English locomo- 
tive makers get their due.” 

Mr. Brown’s letter throws what I may call a flood of - 
electric light on the question of the cost of American 
locomotives, which brings into view with striking effect 
an explanation of how it is that American engines—which 
on paper, and in the letters of American correspondents, 
appear to be so ‘‘cheap” in comparison with English- 
made engines—are so costly in reality, as exemplified in 
the case of the Australian Government railways. 

Mr. Brown says, ‘‘It is customary on the American 
continent for locomotive builders to tender on the basis 
of a locomotive to given dimensions and weight, but with- 
out any ‘extras’ such as power-brakes, wrought-iron 
steel-tyred wheels under engine and tender trucks, &c.,” 
(the significant et cetera, no doubt, including other equally 
important details), ‘‘such additions,” Mr. Brown adds 
‘* being treated as ‘extras,’ and standing separately ; and 
it is on such a basis only that fair comparisons can be 
instituted.” : 

This little revelation of the ‘‘tricks of the trade” on 
the ‘‘ American continent” quite explains how the 
American six-coupled ‘‘ Mogul” engines, supplied to the 
New South Wales Government in 1884, to which you refer 
in yesterday’s issue, cost the Railway Department—as 
given on the authority of the Minister for Works—the 
moderate sum of 3000/. each, ‘‘ within twelve months of 
their going to work” (see ENGINEERING, March 5, 1886, 
page 230), the ‘‘original cost,” the minister said, having 
been 2600/., which in itself is a long way ahead of the 
price of English-made locomotives of equal power. It 
was the “ extras” dropping in after delivery that did it, no 
doubt ; those extras which “on the American continent” 
it is customary, according to Mr. Brown, not to take any 
account of in stating the cost of an American locomotive 
—a custom which, it is needless to say, does not prevail in 
this country, where locomotives are made and delivered 
complete, and suitable for their work. And it is not as 
if the American locomotives in question had been supplied 
by some third-rate and unknown firm ‘‘on the American 
continent.” On the contrary, they were supplied by one 
of the foremost makers there (the Baldwin Company), 
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and may therefore be taken as a fair example of American 
work. 

I see by the papers lately published in the Sydney press 
that the three lowest tenders received by the New South 
Wales Government (in the recent competition) from 
makers of the highest reputation in this country for pre- 
cisely similar locomotives as regards power and general 
arrangement (but with copper fireboxes, brass tubes, 
wrought-iron wheel centres, and the English substantiality 
of make and finish), delivered in steam on the railway at 
Sydney, were respectively 2228/,, 2265/., and 2345/., or 
(taking the average) 7201. per engine less than the Ameri- 
can engines above referred to. It may, perhaps, be ob- 
jected to in this comparison that the American price 
named above was in 1884, when the run of prices was 
higher than during last year. But the prices quoted in 
June last (1887) by the same American firm for the same 
class of engines, although with 5 ft. coupled wheels in 
place of 4 ft., was, as will be seen by the published papers, 
26001. f.0.b. New York or Philadelphia, and 2900/. each — 
I presume without ‘‘extras”—if erected and delivered 
** under steam” on the railway at Sydney. 

After this, pray let us hear no more about the low cost 
of the American design of locomotives, about which corre- 
spundents such as Mr. John Fernie, Mr. Smith of Dela- 
ware, and, if I remember rightly, Mr. Angus Sinclair, 
and other champions of American locomotives, have 
hitherto been unwearied in proclaiming to an astonished 
world, ours truly, 


OBSERVER. 
Westminster, February 25, 1888. 





LAUNCHES AND TRIAL TRIPS. 

Tue first vessels built on the Clyde for carrying petro- 
leum in bulk are the Ocean and Chester lately launched 
by Messrs. Russell and Co., of Port-Glasgow. These 
vessels are sister ships, 310 ft. long, 39 ft. beam, and 23 ft. 
depth of hold, and are capable of carrying 3500 tons of oil 
and 300 tons of bunker coal. They are divided into 
sixteen separate oil compartments and into twenty-three 
separate water-tight compartments, altogether, and are 
thus, from an underwriter’s point of view, unusually safe 
against the risks following collision or stranding. The 
are built of steel throughout, and the machinery, whic 
consists of triple-expansion engines, with cylinders 22in., 
36 in., 58 in., and 42 in. stroke, working at 160 lb. boiler 

sressure, has been constructed by Messrs. Duncan, 

bone and Co.. of Glasgow. On the trial trip on the 
24th inst., the highest speed attained, the vessels being 
loaded down to their full cargc-carrying draught, was 
11,4, knots, and the true mean speed over a series of runs 
on the measured mile was 104 knots, a result which was 
nearly a knot in excess of the builder’s contract. In view 
of the special character of the vessels, they have been 
inclined and their stability calculated by Professor 
Jenkins, of Glasgow University, and in this respect they 
have been found entirely satisfactory. These vessels were 
built to the order of Messrs. Hermann, Stursberg, and 
Co., of New York, and are registered in Liverpool. 





MISCELLANEA. 
At the general meeting of the King’s College Engineer- 
ewe: held on Tuesday, February 28, a paper on 
‘* Water and Water Supply,” was read by Mr. Schwartz. 


The new Admiralty dock at Hong-Kong was opened in 
January to receive a Chinese ironclad of 8000 tons dis- 
placement. This dock is the largest in the Far East. 


A Billis being introduced into Parliament to secure one 
uniform scale of rates for the carriage of common kinds of 
fish by the railway companies of the United Kingdom. 


The contract for engine and gearing for Southern Mah- 
ratta Railway Company has again gone to Messrs. Thom- 
son, Son, and Co,, of Dundee. 


It is said that two new stars have already been dis- 
covered with the great Lick telescope, both being situated 
in the constellation of Orion. 


Ninety-four wooden bridges on the south-west branch of 
the Pennsylvania Railroad are to be replaced by iron 
structures during the coming spring. 


The new torpedo vessel, the construction of which will 
shortly be commenced at Portsmouth, is to be called the 
Vulcan. It will be much larger than the Hecla, and will 
be capable of transporting modern torpedo boats. 


The German Government are about to acquire the cables 
between Enden and Lowestoft, and between Greetsiel 
and Valentia (Ireland), now owned and operated by the 
German Union Telegraph Company, 


wing operations for the repair of the banks of the 
Yellow River, China, a thousand bamboo rafts and their 
— amounting to 4000 coolies, were engulfed by the 
stream. 


The fullowing vessels are to be completed at Devon- 
port by the end of March: Orlando, 12, cruiser ; Swift- 
sure, 18, battleship ; Conqueror, 6, battleship ; Curagoa, 12, 
cruiser; Archer, Brisk, Cossack, and Serpent, cruisers, 
and Sandfly and Serpent, gunboats, 


The Government of China has lately been supplied with 
a plant capable of manufacturing ten millien bricks, 
roofing and flooring tiles per annum, which was con- 
structed by the firm of John Whitehead and Co,, Albert 
Works, Preston. 


The gross receipts of the 23 principal railways in th 
United Kingdom, for the week pte Wotan 1 . 


9, 
amounted, on 15,8314 miles, to 1,084,375/., and for the | back 
corresponding peri i 


of 1887, on 15,7083 miles, to 


1,090,4437., an increase of 122? miles, or 0.7 per cent., 
and a decrease of 6068/., or 0.5 per cent. 


A carload of machinery imported from English work- 
shops for the new steel-forging works of the Bethlehem 
Iron Company, Bethlehem, U.S.A., has arrived, and is 
now being put in place. It consists of mammoth shaft- 
ing bases, and its importation was necessary, as there are 
no factories in America capable of making it. 


The greatest destroyer of oysters are star fish, which 
accumulate in schools in the beds and devour the unfor- 
tunate molluscs. It is now proposed to use the electric 
light for the purpose of locating the whereabouts of these 
fish, so that they may be dredged off and destroyed, and 
arrangements for a thorough trial of the scheme are now 
being made by the Edison Company at Port Jefferson. 


A series of experiments have lately been carried out on 
chloride of nitrogen by Dr. Gatterman, of Géttengen, 
which go to prove that the yellow liquid is a mixture of 
at least two distinct chlorides. His experiments further 
show that the substance is decomposed by the actinic rays 
of light, being instantaneously fired by exposure to either 
sunlight or the light from burning magnesium. 


The Société d’Encouragement in Paris has offered, 
among other prizes in chemistry, for 1888, a prize of 
1000 fr. for the invention of a new metallic compound, 
especially applicable for works of art ; a prize of 3000 fr. 
for the manufacture of iron or steel of peculiar properties 
produced by the addition of a foreign y; a prize of 
4000 fr. for. profitably utilising a metal which has had but 
little use in the arts. 


At the last meeting of the Birmingham Town Council, 
the report of the Gas Committee was presented. In the 
course of an explanation of the report, Mr. Alderman 
Hart said: ‘‘ Of the saving of 53,000/. which had been the 
outcome of good management, there had been saved in the 
cost of manufacture —? to the substitution of ma- 
chinery for hand labour and the introduction of regenera- 
tive furnaces, &c., a little more than one penny per 1000 
cubic feet of gas, or a sum of 16,0007. 


At a recent meeting of the Executive Council of the 
Glasgow International Exhibition, it was stated that the 
Queen had promised to lend a selection of her Scottish 
historical treasures, including a portrait of Queen Mary, 
with the execution scene in the background; also a 
portrait of Lord Darnley and his brother, a portrait of 
George IV. in Highland costume, and a selection of her 
Jubilee presents. Owners of pictures have also promised 
to lend their choicest treasures. 


M. Pasteur has decided to compete for the prize of 
25,0001. offered by the Government of New South Wales 
to any person who shall cause to be known and demon- 
strate at his own expense a method or process yet un- 
known in the colony for exterminating the rabbits. A 
party of English and French savants have been com- 
missioned by Pasteur to proceed to Australia to 
demonstrate to the Colonial Government the method of 
introducing chicken cholera amongst the rodents, which 
he has proposed as the destroying agent. 


Considerable progress is being made with the cart road 
to the Burmese ruby mines. ‘The difficulty of obtaining 
labour is now much lessened. The twenty-five miles of 
road from Setchang, above Kendat, on the Chindwin, to 
Tammu, inthe Manipur frontiers, to connect with the 
mule track from Assam, is now being pushed forward. 
Telegraphic communication to Tammu from the Assam 
side is complete, and it is expected that direct telegraphic 
communication from Mandalay to Assam will soun be 
established. 


The Council of the Iron and Steel Institute has received 
a number of letters from prominent members of the 
American iron and steel industries, in which is urged 
the desirability of postponing the meeting of the Institute 
in the United States for another year, as during the whole 
of next autumn the American people will be very fully 
occupied with the presidential election. The Council 
has therefore decided that the autumn meeting of the 
Institute should not be held in the United States this 
ear, and will shortly make an announcement of the 
ocality selected instead. 


Four important war vessels have just been completed 
for sea at Chatham. They are the Benbow, double 
screw, steel armour-plated barbette ship, twelve guns, 
10,000 tons, 7500 horse-power ; the Hero, armour-plated 
turret ship, six guns, 6200 tons, 4500 horse-power ; the 
Warspite, armour-plated cruiser, ten guns, 7390 tons, 
5000 horse-power; and the Rodney, armour-plated 
cruiser, ten guns, 9700 tons, 7500 horse-power. The com- 
pletion of other vessels at the same yard is being rapidly 
pushed on and has necessitated the engagement of eighty 
additional shipwrights, and forty joiners. 


The twin-screw steamer Porpoise, which has been com- 
missioned by Commander White for the China station, 
has recently been put through a series of runs on the 
measured mile in Stokes Bay for the purpose of determin- 
ing her curve of efficiency for the information of the Con- 
struction Department of the Admiralty. Four series of 
runs were made at as many different powers, viz., 600, 
1200, 2500, and 3500 indicated horse-power, the latter 
being the highest worked up to, though with forced 
draught the engines are capable of developing 4000 horse- 
power. The trials are said to have been very successful, 


The Panama Star and Herald reports the occurrence of 
a huge wave at Baracoa, Cuba, which, according to pub- 
lished accounts, struck the beach, broke, and flowed in- 
land, carrying many native huts and several good houses 
before it. ter sweeping in fully 400 ft. the water flowed 
to the ocean. Nearly 300 huts and houses were 





destroyed, but no lives were lost, for the people saw it 


coming and fled to the hills. The beach was swept clear 
of every habitation that stood upon it. The wave was 
not . tidal wave, but the result of a three days’ north 
wind. 


The Japanese papers report a curious dispute between 
a native railway company and a German firm which con- 
tracted to supply rails. The company were informed, 
when about to conclude the contract, that German rails 
were not only cheaper but superior in quality to the 
English rails. On their arrival, however, the company 
discovered that the whole supply were of British manu- 
facture, and naturally enough after the statements of the 
Germans as to the superiority and cheapness of their pro- 
ducts, refused to accept them. The matter has, however, 
been compromised, but German credit is said to have 
suffered severely over the matter. 


The land torpedoes that the Italians propose using in 
numbers in the Abyssinian campaign consist of a shell 
88 in. in diameter, containing a layer of explosive gelatine, 
the remainder being filled with grape. A tube placed 
vertically, the fulminate is connected by a fuze to a small 
apparatus placed nearly flush with the ground, in which 
is inserted a small phial of very thin glass filled with ful- 
minate. In order to increase as much as possible the 
dangerous zone of this automatic torpedo, the firing appa- 
ratus is covered with a large board of very light wood, 
which, rocking under the tread of men or esau insures 
— from a very slight contact by smashing the 
phial. 


During the past year the Railway Benevolent Institu- 
tion relieved 3212 cases, made up as follows: Killed by 
accidents, 135 ; injured by accidents, 2715; deaths by 
sickness, 362. in addition to the above, the Institute bas 
provided pensions of from 10/. to 25/. per annum for 644 
widows and disabled members, whilst 575 orphans have 
been educated, maintained, and clothed at the expense 
of the Institution, of which 336 were orphans of railway 
servants killed in the performance of their duties. The 
principal railway companies pay a small subscription of 
102. to 20/. per annum to the Institution, being unable 
without the special authority of the shareholders to grant 
a contribution adequate for its support. The Institution 
therefore appeals to the individual generosity of share- 
holders and the public, as its funds are at present insuffi- 
cient for the demands made on it. 


A new hectograph of German invention is made from a 
sheet of blotting paper, which has been soaked in a solu- 
tion consisting of 4 parts of gum, 5 of pure water, 3 of 
ammonia, 3 of sugar, and 8 of glycerine. The gum is 
first dissolved in a mixture of the water and ammonia, 
which is then heated to boiling, and the sugar and 
glycerine added. The hot solution is then spread over 
the paper with a brush, and left to dry during a period of 
three days. When used the paper should be damped with 
a sponge and left one or two minutes. The drawing or 
writing to be copied is placed over the copying paper face 
downwards and pressed with a roller or the hands. After 
one minute it is taken away and a sheet of paper substi- 
tuted, on which the drawing is copied, by simple pressure 
with the hands as previously described. Several copies 
can be obtained from an original, and the same copying 
paper can be used for reproducing other drawings after a 
period of twenty-four hours, 


The United States Consul at Sydney, in a report to his 
Government on the tariff laws of New South Wales, 
which has recently been published, institutes an interest- 
ing comparison between the relative progress during the 
last ten years of New South Wales and Victoria, the 
former being practically a free trade State, whilst the 
latter has resorted to protection. Thus the number of 
sheep in New South Wales has during the period in ques- 
tion increased from 24,386,512 to 39,169,304 : in Victoria, 
however, they have decreased from 11,749,532 to 10,652,118. 
The woollen mills of New South Wales are not so nume- 
rous as those of the sister colony, but the industry 
has been built up without artificial aid, whilst in Victoria 
a duty of from 15 to 20 per cent. is levied on woollens, 
Even this, however, has not succeeded in making the 
manufacture remunerative, and a further 5 per cent. has 
therefore heen recently added. Mr. Monro, a manufac- 
turer, stated recently in the Victoria Parliament that 
this industry was on the verge of ruin, and that a duty 
of even 50 per cent. would be insufficient to render the 
manufacture profitable. It is quite a mistake, the consul 
says, to suppose that Victoria has all the industries and 
New South Wales none. On the contrary, the total 
horse-power of the factories in the latter colony is 25,192, 
against 20,160 in Victoria. And hands employed are re- 
spectively 45,783 and 49,297, but the New South Wales 
figures do not include men employed as chaffcutters, corn 
crushers, and jewellers, which are taken account of in the 
Victoria returns. The population of each colony is about 
the same, but that of New South Wales has increased 
49 per cent. during the last ten years, against an increase 
of 23 per cent. for Victoria, and the average annual 
trade of New South Wales exceeds that of Victoria by 
about 6,000,000/. 








AMERICAN RaILtRoAD Construction.—The extent of new 
line completed in the United States in the ten years end- 
ing with 1887, inclusive, was as follows: 1878, 2629 miles ; 
1879, 4746 miles ; 1880, 6876 miles ; 1881, 9796 miles ; 1882, 
11,568 miles ; 1883, 6741 miles; 1884, 2825 miles; 1885, 
3608 miles; 1886, 9000 miles; and 1887, 12,725 miles ; 
making an aggregate of 70,514 miles. The corresponding 
length of line constructed in the ten years ending with 
1877 inclusive was: 1868, 2979 miles; 1869, 4615 miles; 
1870, 6070 miles ; 1871, 7379 miles ; 1872, 5878 miles ; 1873, 
4097 miles ; 1874, 2117 miles; 1875, 1711 miles; 1876, 2712 
miles; and 1877, 2280 miles; making an aggregate of 
39,848 miles. 














TE FEO RS Taek de 


ENGINEERING. 


[Marcu 2, 1888. 








SURFACING AND BORING LATHE. 


CONSTRUCTED BY 


Nitty 





e 


MESSRS. JOHN LANG AND SONS, ENGINEERS, JOHNSTONE, NEW GLASGOW. 


i 
Dy 
Jt LLLLLLULI Rb aT 


Sherereerrrerictrnrrreel 


il 
J 


WT 
Ul WAAL 





Tue surfacing and boring lathe which we illus- 
trate above is designed for surfacing and boring work 
which can be held in a chuck. The height of the 
centre above the bed is 15 in. The distance from the 
face of the chuck to the front of the slide, when 
the saddle is furthest back, is 19in. The spindle is 
34 in. in diameter in the front bearing, and carries a 
five-speed cone, the steps varying from 144 in. to 
64 in. in diameter, and being 3} in. broad. There are 
three rates of speed, controlled by the lever under the 
headstock. These rates are one-twentieth, one-tenth, 
and one-feurth of an inch per revolution of the spindle, 
and are alike both for surfacing, boring, and turning. 
The feeds are positive and continuous and are set in 
action by thumbscrews on discs keyed on each screw. 
All wheels are cut from solid blanks, and the spindle is 
of crucible steel running in gun-metal bearings. Messrs. 
John Lang and Sons, of Johnstone, are the makers. 








ELECTRICITY APPLIED TO ENGI- 
NEERING. 
On the Position and Prospects of Electricity as applied to 
Engineering.* 
By Mr, Witi1aM GexrrEt, of Edinburgh, 
(Continued from page 202.) 

Collieries.—In collieries electricity will be largely adopted 
n the near future. For underground hauling, pumping, 
ventilating, and drilling, it can readily be applied with 
an efficiency double that of compressed air. With a well- 
arranged installation 75 per cent. of the brake power of 
the engine will be utilised on the shaft of the motor. 

For hauling and pumping, wire ropes or rods are the 
greatest competitors of electricity, which is free from the 
following disadvantages in connection with them :— 
chance of break-down through strain; wear and tear; 
mishap to guides through falls of roof or dirt ; trouble and 
expense of oiling the guides; and room required at pit 
mouth or at bottom for engine, pulleys or levers, or other 
gear. An illustration of electric pumping in mines is 
given in the diagram, Fig. 2. As the tendency in mines 
in this country is towards a reduction of working hours, 
the question of mechanical haulage becomes most impor- 
tant, because horses must be fed whether at work or idle, 
andthe cost of haulage by horses therefore increases as 
the working hours become reduced. 

For ventilating and drilling, compressed air is perhaps 
most largely used; and one of the great points in its 


* Paper read before the Institution of Mechanical 
Engineers, 








| that additional plant has lately been put in at a distance 
| minute 300 ft. high, the distance between the pump and 


| 0.065 square inch total sectional area, insulated and 











favour is that the exhaust is available for supplying fresh 
air to the miners, and for driving out the foul gas after 
the firing of shots, But the cost of the compressed ait | 
machinery is heavy, as is also that of the pipes for con- | 
ducting the compressed air from the compressor to the 
place where it is used. The cost of electric plant is some- | 
what less, and the efficiency is very much greater ; while | 
by using old haulage ropes as conductors the cost of this | 
item is rendered very small. 

At Trafalgar Collieries, in the Forest of Dean, there is 
an interesting instance of pumping on a small scale. A 
Gramme machine, driven at bank, supplies current to a 
motor in the mine 800 yards distant from it. A current 
of 15 amptres at 100 volts, equal to 1500 watts or 2 horse- 
power, is found sufficient to work the pump, which is 
double-acting, 5 in. in diameter and 8 in. stroke, and runs 
up to 70 revolutions or 35 we per minute, lifting | 
about 90 ft. Theentire installation cost 250/.; it has been | 
working about four years, and has given somuch satisfaction | 


of 1650 yards from the pit shaft for lifting 120 gallons per 


generator being 2200 yards. A-double-throw pump with 
9-in, plunger and 10-in, stroke is driven at 25 revolutions 
per minute by spur gearing reducing 6 to 1, the small 
pinion being driven by a belt from the motor. Current 
is conveyed to the motor by a conductor composed of 
nineteen wires No. 16 S.W.G. (0.065 in.) thick, giving 


carried on earthenware insulators; an old 4 in. wire rope 
serves for the return circuit. The efficiency obtained 
throughout is only 35 per cent.; but as much as 6,49 
horse-power, or 22 per cent., is lost in the engine alone, 
which is an old one. The cost of engine and electric plant 
and pump complete was 774l., without ae The weekly 
cost of maintenance is given as follows by Mr. Brain, the 
colliery manager : £'s. d. 
Engineers, half time hs oes pa 
Men underground, full time ... oe 2.9 0 
Small coal consumed, say 36 tons at 1s. 116 0 
Oil, waste, and sundries oon Sa ie is. 
Interest and depreciation, say 15 per . 
ee <2 & Ss 117 0 
Total per week 717 0 


cent, 

Total per annum, 408/., showing a yearly saving of 4701. 
on the water-power that was superseded. The cost of the 
water raised is 0.02d. per horse-power per hour, and 1.8d. 
rer 1000 gallons. At the same collieries a 6-ft. fan is also 
feing worked by an electromotor at 1800 yards distance 
from the generator. ri 

Another interesting example of pumping is afforded by 





the recent introduction of electricity for this purpose into 
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St. John’s Colliery, Normanton, where 39 gallons per 
minute are raised 530 ft., equivalent to 6.3 horse-power of 
work done. An old girder-beam engine is utilised to 
drive the dynamo, and indicates 14.2 horse-power with 
full load. The efficiency throughout is therefore 44.4: per 
cent. The power lost in the different stages is as follows : 


Engine and dynamo run- 
ning light an hs H.P.=12.0 per cent. 
6.2 
19.7 
14.1 
3.6 


55.6 
44.4 


.88 
8 
0 


Conductors ae 

Motor and first shaft ‘ 
Driving pump empty _... ; 
Other losses ne Be ; 


7 
5 


Total loss ... 
Useful work 


14.2 100.0 

It will be seen that only a small part of the loss takes 
place in the electrical plant, the greater part occurring in 
the pump, engine, and gear. The pump is driven by 
toothed wheels, which are worked from the motor by a 
cotton belt, in order to obviate transmitting the vibrations 
of the pump back to the motor. This plant is being ex- 
tended to pump in addition 120 gallons per minute against 
a head of 900 ft. 

At Thallern Colliery, on the Danube, where electricity 
has nb, eee steam for pumping, it has been found after 
several months’ work that a considerable saving in coal is 
effected ; also that the temperature of the pit is reduced 
some 14 deg. Fahr., steam having previously rendered the 
atmosphere of the mine unbearable, 

In the mines of Blanzy, in France, a ventilating fan is 
driven from a generator at bank. The fan is 150 yards in, 
24 ft. in diameter by 11? in. broad, and runs at 730 revo- 
lutions per minute. The temperature at the face has 
been reduced 15 deg., from 95 deg. to 80 deg. Fahr., since 
its introduction. 

bo shipyards and similar works electricity 
has already proved itself a suitable and economical means 
of transmitting power for rivetting, drilling, &c. The 
electro-magnetic tools described in Mr. Rowan’s paper at 
last year’s summer meeting (vol. xliv., page 323) are being 
successfully employed in yardsat Dumbarton. This system 
possesses the additional advantage that the tool can be 
firmly held to its work by magnetic attraction alone, with- 
out the use of bolts, so that no holes need be left for 
hand-rivetting as is required with other machine rivetters. 

Transmission to Great Distances.—The transmission of 
power to great distances is not of such vast importance 
here as in the colonies, although even in the small sluggish 
rivers of this country there are large amounts of power 
running to waste. In many places where works have 
been erected -for utilising water-power, it has been at the 
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sacrifice of convenience of situation, or of a ready and | hour,* it appears that, when the power is generated by a 


cheap means of receiving and despatching 


goods ; whereas | fall of water, 5 horse-power can be transmitted 11,000 


by means of electricity the same water-power might have | yards at the rate of 0.52d. per horse-power per hour by 
been transmitted to a locality more suitable for the works. | electricity, while at the same rate also 100 horse-power 


For short distances it does not pay to transmit water- 
power by electricity, owing, as previously mentioned, to 
the cost of dynamos ; in such cases transmission by shaft- 
ing or wire ropes is cheaper. But for long distances 


shafting is out of the question, wire ropes become more | 


expensive, and electricity is cheapest. In Table I. is 
shown the first cost of plant per horse-power transmitted 


through different distances by electricity, water, air, and | 
wire rope. There is of course a limit beyond which it) 
would not pay to transmit power, because with the dis- | 





can be transmitted 22,000 yards, that is double the distance. 
The transmission of steam power over long distances is 
seen from the same Table to be not economical ; small 
powers, say up to 10 horse-power, may be transmitted as 
far as three miles, but larger powers not so far, because 
for larger power a local engine becomes more economical. 

As an interesting instance of the transmission of power 
by electricity over long distances, that at the Phcenix 
Gold Mines in New Zealand may be referred to. The 
current is generated by two No. 8 Brush machines, each 


tance the capital outlay increases, until the interest | capable of giving 20,000 watts or 26 horse-power ; they 
thereon outweighs the cost of the coal which would be | are driven by Pelton water wheels, with a head of 180 ft. 
consumed by a steam engine on the spot. Wire rope is | The current is conveyed to the motor about three miles 
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perhaps cheaper for . distances of less than one mile, 
although the disadvantages of having to lubricate pulleys 
and to provide substantial supports would in many cases 
TABLE I,—First Cost of Plant per Horse-Power 
Transmitted, 
ase System of | Distance of Transmission in Yards, 
Pane. Wrmmamileet i ages sey cil ts ores! Le acta: © 
rane” sion. f 
mitted. 110 | 1100 | 11,000 | 22,000 | 
H.P. Ce ss = [Uae £ | 
Electric 75 sf 142 210 
5 Hydraulic 41 97 610 1280 
Pneumatic 73 210 1090 2060 
Wire rope 6.5 61 760 1220 
Electric 32 35 59 87 
100 Hydraulic 14 28 164 310 
Pneumatic 26 84 109 192 
Wire rope 11 8.4 81 162 




















compensate for the higher cost of electricity. The limit | 


TABLE II.—Cost per Horse-Power Transmitted per Hour. 









































a Power Generated by a |Power Generated by a 
3 2 Steam Engine. Fall of Water. 
I] 
53 = Distance of Tr i Dist of Trans- 
ag og sion in Yards, mission in Yards. 
a3) #2 |— | 
as | 
ae) Fe 110 {1100} 11,000 22,000 110 |1100/11,000 22,000 
hp. da |d.| a | a& ja fa} a | a. 
Electric 2.25 |241) 3.29) 5.20 0.35 0.37| 0.52 | 0.84 
, | Hydraulic | 2.50 |3.15/ 10.50 | 19.00 0.29 0.48; 2.48 | 4.79 
° | Pneumatic | 2.70 |3.30| 9.53 | 16.70 |0,40/0.58| 2.40 | 4.45 
Wire-rope | 1.13 | 1.88} 10.40 | 22.70 0.30; 2.50 | 4.86 
Electric 1.79 |1.91} 2.63} 4.08 |0.20|0.23} 0.32 | 0.50 
100 Hydraulic | 1.62 /|1.78| 4.15) 6.84 0.16 0.19; 0.72 | 1.14 
Pneumatic | 2.00 |2.09| 3.10| 4.50 \0.22 0.24} 0.48 | 0.33 
Wire-rope | 1.07 |1.22) 8.83/| 9.73 ea a 0.48 | 1.19 

















* This is a modification of a Table given in Mr. Kapp’s 


of distance to which it is economical to transmit water- | work on “ Electric Transmission of Energy.” The original 
eur increases with the amount of power transmitted. | Table is based on the investigations of Herr Beringer and 
rom Table II., showing the cost of one horse-power per | on the cost of power as determined by Professor Grove. 











distant, and back again, by a No. 8 B.W.G. copper wire 
(0.165 in. thick) nearly six miles long, suppo on tele- 
graph poles. The power lost in the line is only 3 horse- 
power. A Victoria motor is used, running at about 350 
revolutions per minute, and the power is transmitted to 
the machinery by a belt. 

Deprez succeeded in demonstrating practically that 52 
horse-power could be transmitted over a distance of 35 
miles, namely, from Creil to Paris, through a copper cable 
equal in section to a wire of less than 0.2 in. in diameter. 
But his machines were not efficient, the power required 
to drive the dynamo being 116 horse-power, of which 44 
per cent. was lost in the dynamo and motor, and 11 per 
cent. in the 70 miles of the outward and return wire. 
There is no reason, however, why much more efficient 
results should not have been obtained ; as much as 18 per 
cent. of the total power was absorbed for maintaining the 
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magnetism of the field of the dynamo, whereas in a well- 
designed machine less than 5 per cent. should suffice. 

Mr. C. E. H. Brown, of Oerlikon, has succeeded in 
transmitting by electricity 50 horse-power from water 
— at Kriegstetten over a distance of five miles to 

olothurn in Switzerland, with a commercial return of 
over 70 per cent. Two series dynamos and two series 
motors are arranged on the three-wire system. Each of 
the three wires is in. in diameter, consisting of bare 
or suspended on poles about 40 yards apart, with 
fluid insulators for insuring good insulation. For a span 
of 130 yards across the River Aare, silicium bronze wire 
is used, which has the same conductivity as copper and 
a tensile strength of 30 tons per square inch. The current 
used is 15 amperes, and the potential difference at the 
terminals of each dynamo is 1250 volts. The resistance 
of the line is 10 ohms, and the loss in it is a little over 
3 horse-power, or 6 per cent. of the total power. The loss 
in dynamos and motors is 24 per cent., being much less 
than in Deprez’s machines, where it was 44 per cent. 

At Hatfield, on the Marquis of Salisbury’s estate, the 
River Lea is utilised to generate electricity, which is 
transmitted to the house and over the estate for a variety 
of purposes. The distances and distribution of the 
machines are shown in the accompanying diagram, Fig. 3. 
Two turbines are used; one to drive a 40 horse-power 
Siemens alternating current dynamo, for lighting the 
house; and the other to drive a 16 horse-power Brush 
machine, for are lighting at night, and in the day for 
working the motors at the house and on the farm. Those 
at the house drive pumping and ice-making machinery, 
and a 24-in. Blackman air propeller fixed in the roof for 
ventilating ; on the farm the motors are used for elevating 
hay and corn sheaves to the tops of the stacks, for thrash- 
ing, for cutting rough grass with a chaff-cutting machine 
for ensilage, in fields extending to a distance of two miles, 
for =, corn, &c., to make fodder, and for other 
purposes. The motors have also been used for pile driv- 
ing, for making cofferdams where necessary in the river ; 
and also for dredging the river and clearing it of weeds. 
A Gramme motor, capable of raising 2500 to 3000 gallons 
per hour, pumps the town sewage into a tank at a height 
of 30ft. for irrigation. The conductors are carried over- 
head on poles about the farm, and underground in wooden 
troughs to the house. 

In favourable districts the supply of power to farmers 
by means of electricity is a subject well worthy the con- 
sideration of capitalists. If water power is not to be 
obtained as the prime mover, then steam power must be 
used as is now the custom, but in a more economical form 
than in a portable or traction engine. The expense of 
taking these engines about the farm, both in coal and 
wages, must render them costly to the farmer in respect 
of the power actually used. An economical engine could 





be fixed for generating an electric current to be trans- 
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mitted through overhead conductors carried on poles along 
the roadside. 
II. Exxorric Locomotion. 

The practical methods of accomplishing electric locomo- 
tion seem to the author to be the four following: 

Firstly, the use of a third insulated rail or conductor to 
convey the current from the generator to the motor carried 
on the locomotive, contact being made by a wheel ora 
sliding spring or brush; while the two ordinary rails serve 
as a return circuit, the current being conducted from the 
motor to the rails through the frame, axle, and wheels of 
the locomotive. 

Secondly, the employment of an overhead conductor 
supported on poles or from the roof of an arch or tunnel, 
contact being made either by a carrier on wheels running 
along the conductor, or by rubbing. The return circuit 
may be either through a second everhead conductor, or 
through the ordinary rails as in the third-rail plan. 

Thirdly, the use of an underground insulated conductor, 
placed in a conduit between the rails, and conducting the 
current from the generator through a contact carriage to 
the motor, whence it is conveyed back through the frame, 
axle, wheels, and rails. ' 

Fourthly, the employment of storage batteries, placed 
preferably under the seats of the cary Fig. 4, with the 
motor and gear underneath, or the whole placed on a 
separate locomotive. 

he plan of using the ordinary rails as positive and 
negative conductors, and insulating the wheels or axles of 
the cars, is attended with the objection that, owing to the 
rail supports having to carry heavy loads, there is diffi- 
culty in insulating the rails sufficiently to prevent excessive 
leakage to earth. ; 

Of these four methods the first two are the cheapest and 
most efficient, but are applicable only to railroads ; while 
the two other plans, of an underground insulated con- 
ductor, and of storage cells on the car, are both applicable 
to street tramways. 

Gearing.—Owing to the high speed at which electric 
motors require to run and the limited space available for 
them to occupy, the mode of gearing the motor to the 
axle of the locomotive or car forms an important con- 
sideration, more especially in places where the motor is 
placed upon the car which carries passengers, when noise 
and vibration would be most objectionable. The following 
five methods of gearing are those more generally em- 

loyed : (1) wormwheel gearing ; (2) pitch chain gearing ; 
{3) leather belting; (4) rope, either endless or not; (5) 
toothed wheels. 

Worm gearing appears from Mr. Holroyd Smith’s ex- 


perience at Blackpool, where his electric tramway is | +; 


worked with an underground conductor, to be the best for 
tramcars, Although as a rule it is not efficient, yet if 
well designed and properly lubricated it can be rendered 
more efficient, and probably is fairly suitable for this pur- 
pose. Some tests made by Mr. Reckenzaun show a 
maximum efficiency of 87 per cent. The author thinks 
that a combination of toothed wheels and friction‘gear, 
such as has been introduced by Mr. Raworth for driving 
dynamos in electric lighting with excellent results where 
space is a desideratum, would make a silent working and 
durable form of gear ; the friction gear would serve to re- 
duce the speed ao the motor to a countershaft ; and 
from the latter the driving wheels of the car would be 
driven by toothed wheels. The form of gear employed of 
course depends greatly upon the nature of the traffic and 
of the rolling stock. 

Third Insulated Rail.—As an example of an electric 
railway with a third insulated rail, that at’ Portrush, 
Ireland, is probably the most interesting, as being one 
of the first started in the world, and also the longest; 
its total length is six miles. The accompanying diagram, 
Fig. 5, has been kindly lent by Messrs. Siemens, by whom 
the railway was planned. Power is generated by two 50 
horse-power turbines, driving a dynamo which is capable 
of generating 100 amperes at 250 volts ; the current is 
transmitted from the River Rush through a distance of 
1600 yards to the railway, the resistance of the line being 
1.90hm. Pitch chain gearing is used, and gives satisfac- 
tion. The working expenses amount to less than 3d. per 
car-mile, 

Another instance, also in Ireland, is the Bessbrook and 
Newry tramway, which is three miles long and 3 ft. 
gauge, and is actuated by water power. The accompany- 
ing photographs showing the arrangement of the cars have 
been kindly ient by Dr. Edward Hopkinson, to whose 
designs the railway was constructed. turbine which 
develops 62 horse-power drives two Edison-Hopkinson 
dynamos, each capable of giving out 25 horse-power at 
250 volts, The third rail is of channel section steel, =P 
ported in wooden blocks which apparently act admirably 
as insulators, the leakage being only } ampere per mile or 
0.3 horse-power in all. A train consists generally of 
one passenger car constructed to carry thirty-eight per- 
sons, and three goods wagons, each carrying 2 tons freight. 
The maximum speed that can be attained is 15 miles 
per hour. Here alsochain gearing is employed. The cost 

r train-mile is 3.3d. during rng Sa months, and 4.2d. 
in slack months ; these figures, however, do not include 
anything for depreciation on the cost of construction of 
the railway, which was 2500/., nor for general supervision. 

Overhead Conductors.—The electric railway at Moed- 
ling, near Vienna, is agood example of the employment 
of overhead conductors. The number of passengers 
carried during the year 1886 was 342,257, according to 
Mr. Reckenzaun, and the average cost 3.42d. per car- 
mile ; the coal consumption ner car-mile was 13.4 lb. of 
very inferior brown coal. e current is generated by 
six Siemens dynamos, driven by three portable engines of 
12 nominal eT atin each; the use of these engines 
may account for the somewhat high consumption of coal. 
The overhead conductors, which are carried on posts 
18 ft. high and 90 ft. apart, consist of slotted tubes in 





lengths of 15 ft. each, soldered together; a contact car- 
riage slides within the tube, which is lin. in diameter 
inside, Spur gearing is used, but apparently is not satis- 
factory ; the objections to it are the rapid wearing out of 
the high-speed pinions, the great weight of the gear, and 
the noise and vibration caused. 

The Frankfort Offenbach electric railway, which was 
opened for traffic on April 10, 1884, is similar to that at 
Moedling, the current being brought to the moving cars 
by means of slotted iron tube conductors carried over- 
head. The length of the line is about 44 miles; the 
gauge is 1 metre (3 ft. 38 in.). The sharpest curve has a 
radius of 984 ft. ; the steepest incline is 1 in 30, and only 
18 per cent. of the line is level. The average speed of the 
cars is 74 miles per hour. Two cars coupled together 
start from each end of the line every twenty minutes, 
Each car has seats for eighteen passengers and standing 
room for twelve more, the gross weight being 4 tons. The 
motor is placed under the floor of the car, and the connec- 
tion to the wheels is made by toothed gearing. The gene- 
rating station is at Ober-rad about the middle of the line, 
and contains one twin engine of 240 indicated horse-power 
and one spare engine of 80 to 100 indicated horse-power ; 
in regular work one cylinder only of the twin engine is 
used, giving off 120 indicated horse-power. The current 
is generated by three Siemens dynamos, called 300-light ; 
a fourth similar dynamo is in reserve. The working 
electromotive force is 350 volts. The current generated by 
the three dynamos is sufficient to keep eight cars running 
simultaneously. 

This plan has been most largely adopted in America, 
where there are probably not far short of one hundred 
electric railways at work and projected. It has certainly 
the recommendation of cheapness, for a higher voltage is 
cay seg and consequently a smaller conductor with 

ess loss of power than in the case of the third rail ; this 
is more especially important for long lines. As an in- 
stance of what is being done, a railway of eleven miles 
length is now in course of construction at Richmond, and 
forty cars are building to be worked upon it on the over- 
head system. Another instance is the railway at Scranton, 
Pennsylvania, and has been in successful operation about 
a year. It is 44 miles long; five cars carrying motors 
from 15 to 20 horse-power are in use, and four cars of 
25 horse-power motors are being constructed, each of 
which will be able to draw two others; the cars carry 
seventy-five passengers each. The current is generated 
by two 100 horse-power dynamos driven by two 180 horse- 
power engines, one set being spare ; the potential adopted 
is 600 volts. The overhead conductors are of copper 
in. in diameter ; the supporting poles are 100 ft. apart, 
about 20 ft. high, and about 6 in. in diameter at the thick 
end; the return circuit is through the ordinary rails. The 
plant is also used for lighting the town. The potential 
generally employed in America for the longer lines is from 
500 to 600 volts ; the latter is probably the limit to which 
it is safe te work. With this potential two gin. copper 
conductors would serve to work twenty-five cars in 
parallel, the current per car averaging about 10 amperes. 
With a voltage as high as this the leakage on the third- 
rail system would be excessive. 

Underground Conductor.—Perhaps the most important 
example of this plan is Mr. Holroyd Smith’s electric tram- 
way at Blackpool, which has been in successful operation 
for some two years. The underground conduit (Fig. 6) 
is somewhat similar to that of a cable tramway such as is 
working at the present time in Edinburgh and on High- 
gate Hill, London; but instead of the carrier being used 
to grip a running cable, it is made to rub along a stationary 
conductor. The cost of working is stated to be less than 
4d. per car-mile ; during one week in the season of 1886 
there were 44,306 passengers carried at a cost of 45/. for 
wages and fuel, which is less than one farthing per 
passenger, 

Where an underground conductor is employed, the 
advantages of having no slit communicating with the sur- 
face of the street are so obvious, that an ingenious plan 
has been proposed by Mr. Frank Wynne for placing the 
conductor in a hermetically-sealed conduit under the line. 
A small carrier, which acts as a contact maker between 
the conductors and short sections of rails laid in the road, 
travels along the conduit, being actuated by a tiny electro- 
motor and by part of the same current which works the 
tramcar above it. An absolute synchronism between the 
tramcar and the carrier is obtained by a simple device. 
The short sections of rails are in circuit only whilst the 
car is over them, 

A plan has been proposed by Messrs. Ayrton and Perry 
for making contact between the underground conductor 
and the section of rail underneath the car, by means of 
the weight of the car, which actuates an arrangement of 
levers that make the contact so long as the car is on that 
section. A plan has also been proposed by them for 
employing the attraction of a magnet fixed on the car and 
keepers fixed in boxes underneath the street. The con- 
tacts on the keepers are permanently connected with the 
underground conductor, and when lifted by the attraction 
of the magnet onthe car they make connection with a 
section of rail, — the motor in eircuit. 

Storage Batteries.—Storage batteries on the car have not 
as yet n much used, though many experiments have 
been made from time to time. The problem was first 
attempted by Mr. Reckenzaun, who has done ,much to 
perfect the plan. The difficulty is that, if the accumula- 
tors are made light, their depreciation is high ; while if 
they are constructed with a thoroughly serviceable make 
of cell, their weight is very great. The first cost of the 
cells is also somewhat prohibitive, and their depreciation 
is high. A trial of this plan on a practical scale is now 
being made by Mr. Elieson on the North Metropolitan 
Tramway in fine The storage cells are placed on a 
separate locomotive car. The motor turns itself round 
on an upright pivot, by means of a bevel whee) on the 





armature shaft, gearing with a circular rack fixed on the 
floor of the car; and the revolution of the motor is trans- 
mitted to the axle of the car through mitre gear. Trials 
are also being made in Brussels, in Philadelphia, and in 
other places; but there ag to be no very reliable data 
as to the cost of working. The plan has been unsuccessful 
in the past, owing to the use of inefficient motors and 
gear, which require of course an increased size of battery 
in proportion to their inefficiency ; the imperfection of 
the secondary batteries employed, as pointed out, has also 
prohibited success. With motors, speed-reducing gear, 
and secondary batteries all improved, the experiments 
now being made bid fair to demonstrate the successful 
working of tramways by electricity in crowded thorough- 
fares. F 
Ordinary Rails as Conductors.—The short electric rail- 
way of Mr. Volk at Brighton on this system is interesting 
as leias one of the earliest in use in this country. The 
expenses amount to 2d. per car-mile, being made up as 
follows: 


Gas for engines... 

ages... ee 
Oil and waste ... 
Repair 


Total per car-mile ... ; 2.00 


The total car-miles per annum are stated to be 47,000, and 
the depreciation at 10 per cent. on the 3000/. cost of con- 
struction is therefore equal to 14d. per car-mile, thus 
bringing up the totalcost to 34d. per car-mile. Several 
similar railways are now working or contemplated in sea- 
side towns. 

Cost of Working.—-From these instances it will be seen 
that, taking into consideration the fact that the machines 
here employed are not so efficient as those now being 
made, an electric tramway may be worked for about 3d, 
per car-mile ; and as the cost of horses is from 7d. to 9d. 
per car-mile, the importance of electric propulsion for 
tramcars and short railways is very pel At the 
Antwerp Exhibition in 1885, when electric locomotion 
was beginning to receive consideration in its commercial 
aspect, a series of trials extending over four months on 
five different kinds of tramway motors resulted in the 
first place being assigned to the electric car, in competi- 
tion with the four following plans, the Krauss and the 
Wilkinson locomotives separated from the car, the Rowan 
engine and car combined, and the Beaumont compressed 
air car. The results of these trials are given in Table III, 

TaBLeE ITI.—Triale of Tramway Motors at Antwerp 

Exhibition, 1885. 





| “Ws Com- 

Descrip. of motor.. § — Rowan. — Krauss. Preseod 

Train-milesrun, total} 2,359 2,617 2,473 2,458 2,259 

Consump- ( total, lb.| 14,786 | 14,498 | 22,000 | 22,726 | 90,420 
tion of { per train- 

fuel mile, lb.| 6.16 5.42 8.82 9.10 39.48 





Notwithstanding that the use of electricity for heavy 
railway traffic has been predicted, the author thinks that, 
so long as the electricity is generated by dynamos driven 
by steam engines, steam locomotives will not be discarded 
in favour of electricty for long distances. But for light 
railways and suburban lines, underground or overhead, 
where the use ofa steam engine is a nuisance, there can 
be little doubt that electricity must be largely adopted in 
the immediate future, as the number of such railways 
already constructed and in course of planning, is now be- 
tween one and two hundred. 

(To be continued.) 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The tone of the warrant 
market was rather more buoyant last Thursday, and 
there was a recovery of 14d. per ton in the price of Scotch 
iron, with a fairly good business done. For Cleveland 
iron there were buyers at the previous day’s quotations, 
but sellers were asking 4d. per ton more. Hematite iron 
sold in the forenoon, when buyers closed, 24d. per ton 
up; but no business was done in the afternoon, and 
buyers at the close were offering 14d. per ton less. The 
closing settlement prices were : Scotch warrants, 393. 3d. 
per ton ; Cleveland, 31s. 3d. ; hematite iron, 42s. Friday’s 
market showed very little animation, and prices were 
slightly in buyers’ favour. There was some anxiety on 
the part of ‘‘ bears” to close accounts, and that cir- 
cumstance helped to keep the market ste.dy. Very 
little change was made in prices on the day, and on 
the week there was a decline of 14d. per ton in the 
price of Scotch iron, while hematite declined 3d. per 
ton, and Cleveland iron was 4d. per ton over the price 
of the preceding Friday. With the exception that the 
closing price of hematite iron was 14d. down from that of 
Thursday, the settlement prices were unchanged. A dull 
tone prevailed in the market on Monday, and the price of 
Scotch iron fell 2d. per ton. Cleveland warrant iron 
closed 4d. per ton down, but the price of hematite showed 
no change from Friday’s close. Yesterday’s market was 
— and inactive at the opening, but in the afternoon 

cotch warrants were freely bought, and the price touched 
39s. cash per ton. Some oversold accounts were then re- 
duced, but otherwise the market was without feature. 
The closing settlement prices were—Scotch iron, 39s. Pad 
ton; Cleveland, 31s. ; jnetang 4ls. 9d. per ton. The 
market opened steady this morning at 393. for Scotch 
warrants, and the price went up 1d. per ton, which was 
lost by the close of the forenoon market. There were 
buyers for Cleveland at 31s. 14d. cash, and hematite iron 
changed hands at 41s. 94d. and 41s. 10d. per ton, In the 
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afternoon no business was reported in respect of hema- 
tite iron, and the price ranged from 41s, 8d. to 41s. 9d. 
cash buyers. Scotch and Cleveland iron remained practi- 
cally unchanged in price. Much anxiety has been shown 
during the past few days in regard to the extent to which 
a reduction may be expected on the import duty on iron 
entering American ports ; and until the Tariff Bill is put 
through in the United States Congress it is folly to ry ne 
much business to be transacted. That the import duty 
charged on iron ore will be taken off is regarded as being 
tolerably certain, but before much more time transpires 
all doubt and uncertainty will be removed in respect alike 
of the duty on ore, on pig iron, and on finished iron and 
steel. There are now 86 blast furnaces in actual opera- 
tion in Scotland, as compared with 61 at this time last 

ear, and 94 two yearsago. A large quantity of pig iron 
is being used in the pipe foundries, and in the production 
of marine castings, as also in the making of finished iron 
and steel; but at. the same time a large quantity is going 
into store. The stock in Messrs. Connal and Co.’s public 
warrant stores yesterday afternoon stood at 951,290 tons, 
aa compared with 948,998 tons yesterday week, showing 
an increase for the week of 2292 tons. Last week’s ship- 
ments of pig iron from all Scotch ports amounted to 5283 
tons, —— 6078 tons in the corresponding week of last 
year. They included 835 tons to the United States, 150 
tons to Australia, 107 tons to France, 150 tons to China 
and Japan, smaller quantities to other countries, and 
3366 tons coastwise. 

Experiments with the ‘* Roburite” Flameless Explosive.— 
Yesterday the Council of the Mining Institute of Scot- 
land, who were appointed a committee at last meeting to 
inquire into the merits of the various “ flameless” ex- 
plosives for use in mining, conducted the first of the trials 
at Bent Colliery, Hamilton. The explosive experimented 
with was ‘‘ roburite,” manufactured by the company of the 
same name. The special qualities of this explosive have 
already been fully dealt with in ENGINEERING. Besides 
the members of council, several prominent mining men 
of the west met at the colliery at half-past two, and 
were conducted down into the workings by Mr. J. S 
Dixon, managing director of the Bent Coal Company, 
and Mr. A. Blyth, their manager. The trials ex- 
tended over four hours, and the explosive was tested 
both in coal and stone. In all, eight shots were fired, 
some of them being ‘‘ blown out shots,” which is considered 
a good test, and in no instance was any flame visible. 
The whole of the experiments were quite satisfactory, and 
~~ will be fully reported on to the first meeting of the 

nstitute. 


Clyde Shipbuilding Trade: Launches in February.— 
Considering the fairly brisk condition of the Clyde ship- 
building trade at present, the returns as to the new 
shipping launched during the month now closing show a 
very small output. But it should be remembered that 
the trade had reached a very low ebb some four or five 
months ago, and the new work contracted for during the 
months of November and December is not yet in a for- 
ward state forlaunching. Only six vessels were launched, 
or completed for launching, of a total of 4980 tons, as 
against 7245 tons in the corresponding month of last year, 
and 33,650 tons in February, 1883. Taking the output 
for the two months of 1888, it amounts to 19,193 tons, 
against 21,950 tons in the same two months last year, and 
18,830 tons in the same period of 1886, but —a short of 
the output of the corresponding months of 1883 by 31,397 
tons, The largest vessel included in this month’s output 
was the Strathearn, a steel steamer of 2814 tons, with 
engines of 1200 horse-power. She was built for Messrs, 
Burrell and Sons, Glasgow, by Messrs. Alexander Stephen 
and Sons. Two of the other vessels were built by Messrs, 
William Denny and Brothers, Dumbarton, for the Irra- 
waddy Flotilla Company. They were shipped in pieces 
for Rangoon. Messrs. Lobnitz and Co. launched the Nile, 
a twin-screw hopper barge of 400 tons, built for the Suez 
Canal Company. Several new vessels have been con- 
tracted for during the past month. 


Locks and Keys.—On Monday evening Mr. Harry W. 
Chubb, of London, read a B ig»! to the Architectural 
Section of the Philosophical Society of Glasgow on 
** Ancient, Medieval, and Modern Locks and Keys.” 


Royal Scottish Society of Arts.—A meeting of this Society 
was held in Edinburgh on Monday evening. Part of the 
business was the reception of a report from a Committee 
on @ paper read at a former meeting by Mr. John Reid, 
the object of which was to show a means of saving water 
in hydraulic hoists, by making it possible to approximate 
the quantity of water used to the load to be lifted. A 
paper ‘‘ On the Regulation of the Compensation of Time- 
keepers,” written with the view of showing how the 
operation might be simplified and made more accurate, 
was also read by Dr. Sang, the subject being treated in a 
purely technical manner. 

Philosophical Society of Glasgow.—An ordinary meeting 
of this Society was held last Wednesday evening, Mr. 
Thomas Gray, F.R.S.E. (formerly of Japan) showed an 
impress form of seismograph, and r & paper on 
** The Use of Seismometric Measurement in Earthquake 
Investigation.” Mr. A. W. Meikle ‘‘ Thomson” experi- 
mental scholar, subsequently read a paper on “ The 
Measurements of Electric Currents by the Electrolytic 
Deposition of Copper.” Both papers were of very great 
scientific and practical interest. 





NOTES FROM THE SOUTH-WEST. 
Cardiff,—The demand for steam coal has been scarcel 
so active, but previous prices have been fully maintained, 
the best descriptions — to 9s, 3d., and good dry 
coal 8s. to 83. 3d. per ton. The house coal trade has been 
firm. Patent fuel has been rather dull. The demand for 
iron ore has been pretty good, but prices have been 








scarcely so firm. The manufactured iron and steel trades 
have shown no change ; the works are generally busy upon 
orders which will occupy them for some time to come. 


Water at oe Mallet.—The half-yearly meeting of 
the Shepton Mallet Water Works Company was held on 
Saturday. The directors observed in their report: “‘ Many 
of the main line earthenware pipes, above the reservoir, 
after twenty-five years’ use, having proved defective, 
thereby causing considerable leakages, the directors in- 
tend to replace them by 12-in. iron pipes, and have entered 
into a contract for the new service of pipes to be laid down 
immediately, from the spring at Winsors Hill to join the 
12-in. pipes laid through the tunnel, and from the south 
end of the tunnel to the reservoir, so as to form a com- 
plete line of 12-in. iron pipes from the Winsors Hill 
spring to the reservoir. The outlay for this new service 
will be about 700/., which can be met by an appropriation 
of the reserve fund of 400/., and by borrowing the balance, 
which they hope, looking at the increasing revenue of the 
company, to repay in a year or two, without trenching on 
the dividends.’ 


Penarth Harbour, Dock, and Railway.—The half-yearly 
meeting of this company was held at Cardiff on Friday, 
the Hon. Colonel Clive in thechair. In moving the adop- 
tion of the report, [the chairman stated that it was the 
intention of the directors to petition against the Bute 
Docks and Taff Vale Amalgamation Bill in order to get 
a locus standi, as they intended to oppose the Bill in the 
event, of anything being introduced into it prejudicial to 
the Penarth Company’s interests. 

Penallta Junction Colliery.—A_ company has been 
formed under the name of the New Gelligaer Colliery 
Company, for the purpose of working the Penallta Junc- 
tion Colliery, between Gelligaer and Llancaiach, which 
was formerly worked by Messrs. Jones and Williams, but 
which ‘has been idle now for some months. The new 
company has taken the workings and re-opened the lower 
level, from which they have this week commenced work- 
ing the Mynyddislwyn ‘‘ rider” seam of coal. 


The East Bank of the Usk.—A memorial is being pre- 
pared for signature amongst property owners, ironmasters, 
tin-plate manufacturers, merchants and traders, for the 
—— of urging upon the directors of the Great 

estern Railway the necessity of proceeding without 
delay with the East Usk Railway, powers for the con- 
struction of which were obtained by the Great Western 
Company in 1885. The west side of the Usk is practically 
covered with industrial and shipping establishments, but 
the east side of the river is almost unoccupied. 


Pembroke Dockyard.—Old and decrepit workmen are 
being weeded out at this dockyard. A recent communica- 
tion from the Lords of the Admiralty, which caused con- 
siderable uneasiness amongst the employés, intimated 
that 1800 men was to be the normal strength of the dock- 
yard, and that 200 men, who make the number employed 
up to 2000, are to be considered as redundant, and will be 
liable to be discharged or taken on according to the re- 
quirements of the service. Discharges will continue to be 
made until the number employed is reduced to 2000. At 
present it will be necessary to discharge about 95 men. 


Water Supply of Penzance.—The Penzance town council 
has instructed the sanitary committee to consider and 
report within three months what action should be taken 
to obtain a supplementary supply of water for the 
borough. 


NM t Water Works.—A special meeting of the New- 
port Water Works Company was held on Wednesday for 
the purpose of considering the provisions of a Bill now 
before Parliament to authorise the mayor, aldermen, 
and burgesses of Newport to purchase the undertaking of 
the company. The chairman (Mr. J. Lawrence) pre- 
sided, and, in addition to the directors, he was supported 
by about thirty shareholders. The chairman moved a 
resolution approving the agreement between the company 
and the corporation ; Mr. Farr seconded this. Mr. F. F. 
Cartwright (Clifton) and Mr. Swann (Bristol) took ex- 
ception to the agreement, and said it was their intention 
to oppose the Billin Parliament. After a long discussion 
the resolution was carried with about ten dissentients. 
Upon this Mr. Cartwright demanded a poll, a lar, 
number of proxies having been sentin. The result of the 
poll was that 1602 votes were recorded for the agreement 
and 371 against. In spite of this Mr. Cartwright said he 
should oppose the Bill on behalf of certain preference 
shareholders. 

Rhymney iron Company, Limited.—A meeting of share- 
holders in this company was held on Monday at Merthyr, 
Mr. J. Dixon, of Rhymney, in the chair. A letter was 
read from Mr. J. Bisgood, of Gloucester, sympathising 
with the, movement for securing a reform in the manage- 
ment of the company. He considered it, he said, mon- 
strous that no dividends should be paid. After transacting 
some formal business, the meeting proceeded to appoint 
a committee by ballot, the result being that the —- 
were elected, viz.: Mr. D. Davies, Merthyr; Mr. W. 
Griffiths, Cardiff ; Mr. E. Hammond, — arran; Mr. 
D. Cule, Pontypridd ; Mr. J. Vaughan, Merthyr; and 
Mr. W. Griffiths, Rhymney. This committee is, as far 
as possible, to inquire into the working of the company. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
New Railway from Market Weighton to Drifield.—Con- 
siderable progress is being made with the new line from 
Market Weighton to Driffield, which, when completed, 
will open out a direct route between the West Riding and 
Scarborough. The junction at Driffield has been made 
with the Malton line, near the level crossing on the 
Beverley road, and several handsome bridges over the 





watercourses have already been constructed. The con- 
tractors are considering the advisability of tunnelling 
rather than excavating the Wold hills at Middleton. 


Midland Iron Company, Limited.—The twenty-third 
ordinary general meeting of the shareholders of the Mid- 
land Iron Compay (Limited), has been held at Rotherham. 
In — the adoption of the report and statement of 
accounts for the year ending December, 1877, the chair- 
man stated that the profit—3746/.—was nearly double 
that of the ) Epeiens year. This was accounted for by 
the output showing an increase of something like 2000 
tons, He thought they might consider themselves ex- 
ceedingly fortunate that they could show an increase in the 
present time of depression. The expenditure on capital 
account had been 1376/., and during the last eight years 
nearly 9000/7. had been spent on plant. With regard to 
the prospects of the coming year, they were more promis- 
ing now than twelve months ago; and if the improve- 
ments which had sprung up continued, they would be able 
to meet the shareholders with a more satisfactory divi- 
dend. Of course there might be another relapse, but every- 
thing pointed to a substantial improvement all round. 


Merchants and Shipowners and the Hull and Barnsley 
Amalgamated Scheme.—On Friday a meeting of merchants, 
shipowners, and others, called by circular, was held to 
consider the Hull and Barnsley Railway and Dock Bill, 
which is being promoted in connection with the proposed 
amalgamation with the Midland Railway Company. Mr. 
C. H. Wilson, M.P., was voted to the chair. Mir. , 
Hearfield (Messrs. Hearfield and Lambert) stated that he 
had —— a petition against the Bill. The chairman 
said he should refuse to sign such‘a petition, as he con- 
sidered that the proposed amalgamation with the Midland 
would be the salvation of Hull. Councillor T. J. Smith 
moved that the ee be sent up to Parliament, 
Captain Hill seconded the motion, which was opposed by 
many of those present, and ultimately a resolution in 
favour of the scheme was carried by a large majority. 


The York Tramway Company.—The half-yearly ordinary 
ae pe meeting of the shareholders of this company was 
eld on Friday, at the Station Hotel, York, Mr. Joseph 
Kincaird (chairman) presiding. The report, read by Mr, 
G. White (secretary), stated that the gross receipts for 
the half-year amounted to 1997/7. 18s., and the working 
and general expenses to 1442/. 7s. 8d., showing a balance 
of 5552. 10s. 4d., which it was proposed to appropriate as 
follows: Interest on 5 per cent. debenture stock (less 
income tax) 1457. 12s. 6d. ; dividend at the rate of 6 per 
cent. per annum (free of income tax) on the share capital, 
255. ; balance carried to reserve fund for renewals and 
contingencies, 159/. 10s. 4d. 


Scartorough and Whitby Railway—Extraordinary Posi- 
tion.—The directors of this company have issued their 
report for the past half-year. The line is worked by the 
North-Eastern Railway Company, and it is stated 
that this company treats it as if it were a competing 
railway whose traffic was to be diminished. The report 
adds that the directors of the Scarborough and Whitby 
Company had addressed repeated protests in almost 
every form to the representatives of the latter company. 
They had proposed to them thatthe question in dispute 
should be referred to the Railway Commissioners, but 
that was refused. At last, however, proceedings had 
been taken which would, as the directors hoped, lead to 
the appointment of a competent and important arbitrator, 
before whom the whole question of the working of the 
railway by the North-Eastern Company would be exhaus- 
tively considered, and the directors believed that the result 
would be that the North-Eastern Company would be com- 
pelled to take steps which would have the effect of greatly 
increasing the traffic upon the undertaking. In these 
circumstances the directors asked for the forbearance of 
the shareholders, and still more of the creditors of the 
company, assuring them that everything would be done 
in the best interests of the company. Meanwhile, it 
being clearly imperative that the company should be 
placed under the friendly protection of the court, an 
application for a receiver was made with the sanction of 
the directors, at the instance of Messrs. Waddell. The 
secretary of the company had been accordingly appointed, 
and its funds wouid be administered as the court might 
now direct, 


Limited Companies.—Messrs. Vickers, Sons, and Co, 
Limited, in spite of two rather serious disasters—the ex- 
plosion in September last and the loss of their expensive 
suit with Mr. Liddel—have paid 4 per cent. on their 
doubled capital, which, of course, means 8 per cent. on 
their actual capital. The directors of Samuel Fox and Co., 
Limited, have paid a half-yearly dividend of 4 per cent, 


Iron and Coal Trades.—The iron trade of this district 
has undergone such a healthy change lately that makers 
are now standing firmly upon their quotations, and unless 
they can get their own terms they show little hesitation 
in refusing offers. The production at the forges is full 
maintained. Shipbuilding material is the principal wor 
to which makers are now bestowing their attention, the 
demand having considerably increased with the revival that 
has taken place in the shipyards of the North. There isa 
fair amount of railway work in hand. In the way of war 
material and the machinery for its manufacture, houses 
here are well off, and one firm has recently received an 
order for a number of large gun-boring machines for 
Woolwich. The coal trade is active at late prices, 





SpanisH Steam Navication.—The Spanish Compagnia 
Transatlantica has ordered a steamer of 5000 tons burthen 
from Messrs. Denny and Brothers, of Dumbarton. She is 


to be generally similar to the Buenos-Ayres, recently built 
by Messrs, Denny and Brothers for the Compagnia Trans- 





atlantica. 
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Mr. Alfred Chatterton, B.Sc., Stud. Inst. C.E. 

Paysican Socirety.—Saturday, March 10th, at 3p.m. 1. “Ona 
Reflecting Galvanometer,” by Mr. G. L. Addenbroke. 2, “Ona 
Theory Concerning the Sudden Loss of Magnetic Properties of 
Iron and Nickel at a High Temperature,” by Mr. Herbert Tomlinson, 





Tue Society OF TSLEGRAPH ENGINEERS AND ELROTRICIANS. 
Meeting at 25, Great George-street, 8.W. Thursday, March 8th, at 
8 p.m. “The present State.of Fire Telegraphy,” by R. von Fischer 
Treuenfeld, Member. 

THE Soorsty oF ENGINEKRS.—The next ordinary meeting of this 
Society will be held on Monday, March 5th, at the Westminster 
Town Hall, when a paper will be read on “The Effect of Sea 
Water on Portland Cement,” by Mr. Henry Faija, M. Inst. C.E, 

Society oF CHEMICAL INDUsTRY.—London Section. On Monday, 
March 5th, at 8 p.m., at the Chemical Society’s Rooms, Burlington 
House, Piccadilly, Mr. David Howard in the chair. A paper will 
be read on ‘* The Recovery of Sulphur from Alkali Waste by Means 
of Lime Kiln Gases,” by Mr. Alexander M. Chance, of Birmingham. 

LIVERPOOL ENGINEERING Society.—Wednesday, March 7th. The 
chair to be taken at 8 p.m. A paper will be read on ‘“* Filtration 
of Sewage,” by Mr, J. H. T. Turner, Assoc. M. Inst. C.E. 
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COAST DEFENCE. 

AN opportune and well-written paper by Sir 
Charles Nugent, read last week before the Royal 
United Service Institution, has again drawn atten- 
tion to the important and unpopular question of 
coast defence. The subject is unpopular, because 
we do not like to realise the possibility of the de- 
fences of our coast line being called into use. Such 
an event would mean the enemy at our gates, and 
it is so much pleasanter, in these easy times of 
peace, to thrust even the possibility of such a dis- 
agreeable incident from our minds. And it must 
be confessed there is some excuse for such a course. 
Britannia indeed needs no bulwarks so long as her 
fleet is paramount on the seas, at all times, and 
everywhere round our shores, But how far can we 
be certain that this is so? or can we be certain of it 
at all? Let those who would answer hurriedly study 
the records of the naval manoeuvres of last summer, 
and if they cannot say ‘‘ yes” to the latter question, 
then we must disregard the poet’s stirring lines, 
build towers along our steeps, and sink the equally 
necessary torpedo in our channels and fairways. 

It is the instinct of our race to go out‘ and meet 
our foes as soon as they declare themselves, not 
waiting until they are at our doors. It is a 
characteristic that has served us well in the past, 
and doubtless will again. History tells of nations 
in arms against us, and our squadrons chasing 
hostile fleets round the world, whilst our shores at 
home have been inviolate from attack. It is com- 
forting, therefore, to remember the common saying, 
‘* history repeats itself,” as indeed it does, but the 
conditions must be the same, they must be re- 
peated too. The question then arises, how far 
would the warlike history of the past be repeated 
in the present day of advanced science ? or, in other 
words, how nearly are the governing conditions 
alike ? 

Our fathers placed their dependence in bow and 
spear, battle-axe and sword, weapons of small effi- 
ciency, as we should think now, but requiring courage 
and dexterity to wield, qualities which our race has 
never lacked. Their arsenals were the armourer’s 
shop and the churchyard yew-tree, whilst at the 
call to battle combatants sprang, ready armed, 
from every village throughout the country side. In 
those primitive times the line between man-at-arms 
and civilian was but faintly drawn, and a sturdy 
woodman with his bill would have been no mean 
auxiliary. Under these conditions no people were 


g | Subdued so long as they held their native fastnesses 


of mountain, marsh, or forest; and Britain rested 
secure in the native hardihood of her sons. 
Then villainous saltpetre appeared, but it was 


23| many generations before its use was so perfected 


as to require a change in the aspect of the policy of 
national defence ; and, indeed, it is only within 
the memory of men not yet old that science has 
seriously turned her attention to perfecting the 
engines of human destruction. We, as a nation, 
have never yet faced the utterly different problem 
introduced by the inventive ingenuity of the last 
two generations ; and our dependence on the repe- 
tition of the glorious history of our fathers will be 
but a snare to our feet, unless a struggle be made to 
restore the necessary conditions upon which their 
military successes were founded. 

The lesson of the next great war has yet to be 


-| learned, and it is folly to dogmatise, but it would 


be safe to say that the superiority of the smooth- 
bore musket over the bow of Robin Hood was not 
greater.than that of the best modern rifle over the 
Brown Bess itself. We turn elsewhere and see the 
same result. The machine gun, pouring a constant 
stream of bullets like a jet from a hose, is a produc- 
tion of the present day ; the fish torpedo, which by 





a single blow may destroy the strongest ironclad, is 
the invention of but yesterday ; and we are now 
hearing records from across the Atlantic of a gun 
to project a dynamite shell, by which havoc may be 
wrought that reads like a revelation from the Fiend 
of Destruction himself. 

As it is with weapons so it is with the means 
provided for their use. Mr. W. H. White, our 
present Director of Naval Construction, has recently 
told us* that since the year 1859 we have seen 
greater changes in the history of warship construc- 
tion than in all previous ages. Twenty-nine years 
ago, when he first entered the Admiralty service, 
the Royal Dockyards were the scene of feverish 
activity, the introduction of steam into the Navy 
being in full swing ; and he himself then assisted 
in cutting down sailing three-deckers into steam 
two-deckers. These three-deckers ‘‘ represented 
the largest and finest types that had gradually 
grown up in the two and a half centuries since 
Phineas Pett, breaking away from tradition, gave 
to the English Navy a fresh start.” It would 
be instructive to follow Mr. White in the in- 
teresting particulars he gives of the growth 
of warship construction from the time the Great 
Harry was launched in 1512, down to the 
Queen, built in 1839, but for our purpose it is 
sufficient to state that in essential particulars the 
two ships were not very dissimilar. The com- 
parison we have drawn between the smooth-bore 
musket and the modern repeating rifle could be as 
strongly insisted upon in the case of the sail-pro- 
pelled Queen, carrying only 56-pounder guns, and 
the Nile or Trafalgar now building and costing not far 
off a million apiece, and each containing probably 
no less than seventy-six separate steam or hydraulic 
engines, including the propelling machinery. 

There is no need to multiply similar facts to show 
that the naval history of the future will be made 
under conditions differing entirely from those that 
were in force when Britain established and con- 
solidated her naval supremacy. 

Considerations such as these lead to the conclu- 
sion that a war now-a-days may be said to be lost and 
won before it is commenced, for although we must 
fight it to the end to know the result, the condi- 
tions necessary for success and failure are present 
and unchangeable from the first. In the more pri- 
mitive days of warfare which embrace the whole 
history of the world up to the last thirty or forty 
years, anation might by a supreme effort make up 
for previous neglect. But itis not so now. Ac- 
cording to our deserts at the time, so will the fates 
decide for or against us. No good ‘resolutions at 
the advent of danger, no death-bed repentance can 
avail, Wars are short and sharp, and though steam 
may not have bridged the Channel, it has anni- 
hilated time and space both in peace and war. We 
shall see no more slow marching of armies to the 
seat of war; no waiting of fleets for favouring 
winds, during which a menaced power might make 
ready to repel attack. The vast resources of this 
country, our royal dockyards and factories of war- 
like stores, our second arsenal at Elswick, shipyards 
in the north, steel works at Sheffield, and engineer- 
ing establishments all over the kingdom, will avail 
us but little unless we use them in time. At a 
recent meeting of a scientific institution a well- 
known engineer told how, on the outbreak of the 
Crimean war, the firm to which he was then ap- 
prenticed, cast, bored, and finished in a very 
short time numbers of powerful pieces of ordnance, 
using only the ordinary appliances of the workshop, 
Such facts as these are often instanced to show the 
vast internal resources of the nation in case of war ; 
but how many engineering shops could turn out a 
100-ton gun? or, for that matter, any breechload- 
ing cannon at all within reasonable time? The 
Confederate Merrimac, protected by railway iron, 
was extemporised in a few weeks, and so effectually 
did she fulfil her mission, that she would have cleared 
the northern blockading squadron from the waters, 
had she not been subdued by the Federal Monitor 
built almost as hurriedly. It now takes three or 
four years, at least, to finish an armour-clad ship, and 
were all the resources of the kingdom, public and 
—_ concentrated on one vessel, we do not see 

ow she could be completed under at least twice the 
time it would take to settle a naval war. 

Every consideration, therefore, points to the 
necessity of not resting too securely on historical 
precedent, but being ready for war beforehand. 
How far England has fulfilled this duty, the facts 








* See ENGINEERING, vol. xliii., page 85. 
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ee forward in Colonel Nugent’s paper go far to 
show. 

The colonel supposes London to be the object of 
invasion. He naturally concludes that we have not 
much to fear so long as our fleet is in the way. But 
our fieet, he says, may be destroyed, defeated, and 
driven off to shelter and refit, or decoyed away. To 
these possibilities we would add a fourth ; far more 
probable, we should think, especially remembering 
the incidents of last summer’s naval manceuvres.* 
Some part of the complicated mass of machinery 
that goes to make up a modern warship may be so 
far disabled by simple stress of working as to 
render the vessels unserviceable for a time. 

The first alternative the author refuses to discuss ; 
‘We should be in an uncommonly bad way .. . 
more than one Continental nation could devote 
several hundred thousand fighting men to the pur- 
poses of invasion, and we should have to fight it out 
as best we could.” With regard to the second and 
third possibilities ‘‘the chances would be quite as 
- much for as against us. Our fleet is at least as 
likely to injure an enemy as to suffer injury... 
and the deception which sufficed for the removal of 
the fleet should not remain long undiscovered.” 
Still it is possible our fleet might be out of the way, 
and then what have we for the defences of our 
shores? ‘‘On the water we have six coast defence 
vessels, nine gun vessels, forty-nine gunboats, and 
fifty-five torpedo boats. On the land we have 
the great arsenals and military ports defended 
(to this statement the colonel puts a note of 
interrogation and returns to the question later on) ; 
we have also a certain amount of defence for the 
great commercial ports, though in some of these the 
main element of the naval portion of the defence is 
in the district ships, which belong to the first re- 
serve, and will, presumably, be called away to 
augment the Channel Fleet as soon as war is de- 
clared. . . . In most of these commercial forts the 
defences can be fairly strengthened in moderate 
time, sufficiently strengthened at least to place them 
beyond the reach of a Paul Jones.” 

Sir Charles Nugent, however, restricts himself 
to dealing only with the coast from Portsmouth to 
the Forth, as lying nearer to the Continent, and 
more likely to assault with a view to a sudden dash 
on London. In this section, in addition to the 
military port of Portsmouth, we have carefully 
fortified positions at Dover, Sheerness, and the 
Thames; secondary positions at Newhaven and 
Harwich ; and less important positions at Little- 
hampton, the Tyne, the Forth, and the Humber. 
The defences of the latter three are ‘‘ poor and 
not properly developed.” The colonel thinks, how- 
ever, that ‘‘ local exertion and local resources well 
directed might do much, if time allowed, for 
all three.” There are also ‘‘ various towers, mount- 
ing generally one gun, some few with ditches 
oie with here and there batteries or re- 
doubts certainly not capable of resisting 
modern artillery. Many of these batteries and 
towers have decayed away, partly destroyed by the 
action of the sea.” On the south, from Selsea Bill 
to Margate, there are 42 miles of cliff and six of 
mud flat. The remaining 88 miles are accessible, 
and generally unguarded, and at least 60 miles 
absolutely defenceless. From the Maplin Sands 
to Yarmouth the protection is limited, with the 
exception of Harwich and a few obsolete towers and 
low batteries, and there is scarcely any cliff. From 
Yarmouth to the Wash, 80 miies, there are no de- 
fensive works, but northward again to the Firth of 
Forth, upwards of 300 miles, there are works to 
hold the Humber below Hull, batteries—such as 
they are—at Hartlepool and Sunderland, and works 
of some development to secure the mouth of the 
Tyne. The Forth is defensible so long as it retains 
the armoured battleship, which, with a battleship 
in the Humber, belohgs to the first reserve. These 
are, therefore, likely to be called sway to augment 
the Channel Fleet. The Forth, Tyne, and Tees 
have each divisions of volunteer submarine miners. 
There are two gunboats at Hull and a gun vessel 
and gunboat in the Forth. 

These shores are, therefore, for the most part 
undefended. Sir Charles Nugent proceeds to con- 
sider how we might stop an enemy between the 
South Coast and London. There are no works ex- 
cept in front of Chatham. Upon land we have 
71,810 regulars of all ranks, but deducting non- 
combatants, garrison artillery, &c., the available 
total force for service in England is not more than 





~* An account of the naval manceuvres will be found in 
ye 178, and page 13 ante. 


vol, xliv., 








58,776 of all ranks. From these must be deducted 
those necessary to garrison Portsmouth, Plymouth, 
Dover, and Chatham, which, even with the services 
of the adjacent militia and volunteers, would still 
be not too fully manned. What proportion of the 
force even then available for service in the field 
consists of recruits either untrained or partially 
trained the author could not ascertain, but probably 
not less than a fourth, 

We have, however, the first and second reserves 
numbering in all 52,380; and to this should be 
added such militia and volunteers as might at once 
be drawn to the position for delivering battle. 
Supposing it to be London, the militia would be 
5228 line and 168 cavalry, and the volunteers 
31,314 line, 2617 artillery, and 2250 engineers. 
But these volunteers have no organisation as a 
fighting body, no transport, field equipment, great- 
coats, nor guns. The militia also lack organisation, 
and the author considers ‘‘it is not probable that, 
all told, we should have a larger field force to cover 
London than 75,000 men, of whom about two-fifths 
would be raw soldiers.” 

What would these 75,000 men have to meet? 
That, we are told, depends on circumstances. 
Napoleon allotted 178,000 men for the invasion of 
England ; and in 1870 Germany had placed 300,000 
men 500 miles west of the Rhine fifteen days after 
the declaration of war, and within six weeks had 
arranged 780,000 men in France. Our 75,000 men 
would, even to meet half as many more picked 
fighting men with success, have to depend on well 
prepared positions, Volunteers and militia have had 
no practice, and the line, with the exception of a 
few regiments, are no good for such work. It is 
a standing reproach to us that our soldiers cannot 
dig, the advantage of which operation was so mani- 
fest in the American and Franco-German Wars. 

But what, continues the paper, if we should be 
invaded upon two sides of London? Colonel 
Nugent has a prediliction for the north and east. 
It is certainly further from the sea, but not so very 
far and the east shore line is undefended. The 
country, too, is less favourable for defence, and 
there are the powder establishment at Purfleet, 
powder factories at Waltham, the small arms fac- 
tory at Enfield, and, continues the author, ‘‘ ought 
I not to say the Arsenal at Woolwich ?’ Moreover, 
a hostile army on the north cuts off the port of 
Liverpool, the arsenal at Elswick, and holds at its 
mercy the produce of all the centre of England. 
If our available fighting force were occupied on the 
south, there would be nothing to oppose it, or only 
militia, volunteers, and yeomanry. 

No doubt, the paper goes on to say, we could 
improvise submarine mines at short notice. It is 
on this mode of defence we think that the general 
public place most reliance, and even those who 
ought to know better accord too much to the re- 
doubtable torpedo. We have, itis said, the example 
of the Franco-German war before us, and what the 
Germans did with the French fleet cannot we also do 
with our enemies? At the time of the Franco- 
German war, now seventeen years ago, the use of 
submarine mines was little understood, and far 
greater ‘potency was attributed to them than was 
justly due. The unknown is always terrible. Asa 
matter of fact in some cases, as we have since learned, 
the Prussian mines were absolutely inexplosible, and 
generally a few bold manceuvres would have ren- 
dered most of them harmless. Since those days 
soldiers and sailors have become more familiar with 
this terrible bogey, and have learned, not only how 
to mine better, but how to countermine. In fact, 
submarine mines have now settled into their true 
position as a branch—though doubtless an im- 
portant one—of a system of coast defence. All 
military experts know this, and it would be well 
if the public appreciated it too. As Colonel Nugent 
points out, ‘‘ submarine mines are useless without 
guns and boats to protect them.” 

To return to the author's paper, we find that the 
naval force available for the whole coast line of the 
United Kingdom is six coast defence vessels, 64 gun- 
boats of all sorts, and 56 torpedo boats ; or one coast 
defence vessel and five gunboats to each 50 miles of 
the 300 miles of coast between Selsea Bill and the 
Wash ; and only three places in which they can 
take shelter, viz., Dover, Harwich, and the Thames. 
But these coast defence vessels are for the protec- 
tion of the whole 3000 miles of coast line of the 
United Kingdom! Howmany, therefore, could be 
spared for the 300 miles? Neither gunboats nor 
torpedo boats can be employed alone ; they must 
have supporting vessels, and even if one coast de- 








fence vessel and its proportion of gun and torpedo 
boats were useful against one or more hostile vessels 
they must retire before the covering fleet of an 
invading force. 

Sir Charles Nugent next goes on to deal with our 
great military ports, and it might be assumed that 
they at least were armed, and, like the strong 
man, possess themselves in peace. But this, he 
tells us, is not so. He believes it is correct to say 
that the approved armament of breechloading guns 
is not in them, and that upon the seaside some of 
our most costly ports are unable to fight an action. 
As to the garrisons, they are little better, and Sir 
Charles places but small confidence in the militia and 
volunteers destined for their formation, as the ser- 
vice of heavy siege artillery requires most highly 
trained artillerymen. The author firmly believes that 
at the present time the forts at Spithead could not 
open fire over the whole sea front of Portsmouth in 
six days, he had almost said six weeks; and it was 
certain no one would know with whom the supreme 
command rested, the admiral or general. The com- 
mercial ports, too, it has been recommended, are to 
be ‘‘ defended (?)” by a mixed defence on land and 
water. ‘*Who,” asks the author, ‘will conduct 
the defence? . . . . Will it be under the general 
of the district, or under the naval officer in charge 
of the coast? Let us hope there will be no friction 
between these two potentates.” 

The author sums up the facts he brings forward, 
and his conclusion forms a crushing indictment 
against--whom? The authorities? Who are they ? 
Who is responsible? ‘‘ Have we men?” he asks, 
and his answer is, ‘‘No!” ‘ Have we battle-ships 
sufficient?” Again he says, ‘‘ No!” ‘‘ Have we 
cruisers enough? I think I may answer we have 
not.” ‘* Have we coast defence vessels, gunboats, 
torpedo boats enough? We have not half eriough.” 
‘Have we men enough? Again I say we have 
not.” ‘‘Shall we ever have these things, which 
we have not, and which we ought to have? Never, 
so long as our organisation is what it is.” 

So here, the author having failed to bring home 
responsibility to any individual person where no 
person individually is responsible, falls back on an 
attack on our system. And he is right. It is 
our system—our organisation—that is to blame. 
Perhaps to get all those things which Sir Charles 
Nugent tells us we now lack, we should require 
more money; but let us spend what money we 
already do spend in a more rational manner. How 
are we to setabout it? The problem is one as diffi- 
cult as could well be set, but we may perhaps give 
a line as to a preliminary step necessary. Let us 
first get rid of that political element which is the 
bane of the services. We often hear it said, 
especially of late, that the Navy is outside the 
sphere of politics. What can be further from the 
truth? Is not the Admiralty Board founded and 
built up on party lines ? and are not naval blunders or 
mishaps the best stock-in-trade of membersof Parlia- 
ment, who delight in making petty attacks on the 
Government by means of questions in the House ? 
It is said, and taken as an axiom, that we must have 
a political chief tothe Navy—a Parliamentary First 
Lord—because the people of Great Britain, who find 
the money, would never consent to the spending 
of it going beyond the control of one of their 
elected representatives. The statement is absurd, 
but is one of those portentous common-places which 
gain acceptance from their very inanity. The 
people of Great Britain having supplied the cash 
only want it spent to the best advantage. Money 
voted is gone, but we want money’s worth in ex- 
change. Do we get it? A hundred times, No! 
And why? Because the ostensible head is an 
amateur, a mere figure-head, an effigy stuffed with 
politics, there to-day and gone to-morrow, the 
puppet of the clerical staff with their red tape and 
portfolio precedents. Many able politicians have 
been First Lords of the Admiralty, and, so far as 
natural capacity was concerned, might have fairly 
filled the post. But they have been square pegs in 
round holes. Excellent pegs, doubtless; but by 
education, training, and the force of circumstances 
uncompromisingly square. It is only by the poli- 
tical ladder that a man can climb to the supreme 
command of the Queen’s Navy. Knowledge and 
general fitness have nothing to do with the matter. 
The position of First Lord of the Admiralty is just 
a political post and nothing more. If the politician 
fills it so as to serve his party he will get promotion 
to some more coveted position as occasion offers ; if 
not he had better go. In short, roundness is no 
recommendation for filling this round hole. This, 
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however, is a minor circumstance as matters stand, for 
it is next to impossible our present system of adminis- 
tration should produce the round peg. Whatever 
original roundness a First Lord might have had 
at the beginning of his political career, must be 
effectually planed down toa rectangular section in 
the course of his political struggles to his berth. 
Nothing could be more opposed than the talent 
required for the party government by which we are 
ruled, and that necessary for successful adminis- 
tration of the Navy. The former is all sham and 
the latter all reality. Politics is the science of 
make-believe ; a struggle between the ‘‘ ins” and 
the ‘‘outs.” What is right to-day in power is 
rank heresy to-morrow in opposition. On the other 
hand, the Administrator of a Navy has to deal 
with uncompromising facts and the inexorable 
laws of nature. Under ordinary circumstances, 
that is in times of peace, the conditions are not 
very difficult to meet. They are, for the most 

rt, to be dealt with by official routine, and the 
sa may therefore concentrate its attention on 
the Opposition benches. But should war arise this 
would be supplanted by the weapons of our 
enemies, and the arts of the most skilled poli- 
tical manceuvrer would be of no avail with such 
opponents as these. The most fervid eloquence, 
the most specious arguments, the most‘accomplished 
wire-pulling, would be thrown away on the guns 
and torpedoes of our foes, and the issue will be 
decided by that bane of old Parliamentary hands, 
cold fact. 

In conclusion, we will, as a practical illustration 
of what we have said, call attention to the recent 
episode of the damaged 9-in. guns at Woolwich, and 
the incident it led to in the House of Commons. 
Mr. E. H. Carbutt, in a fair and straightforward 
letter to the T'imes, spoke of the mishaps to these 

uns, making some statements on hearsay and some 

rom his own knowledge. The letter led to Mr. E. 
Stanhopemaking a statement in the House. Wehave 
no intention of criticising this statement just now, as 
we hope to return to the subject as the incident 
becomes developed in the fulness of time. The 
evasive nature of the reply is, however, apparent on 
its face, without the necessity for any intimate 
knowledge of the facts, and the whole incident 
affords an excellent example of the way the true 
interests of the public service are sacrificed to the 
political exigencies of the hour. A Tory politician 
happens just now to be the mouthpiece of the 
clerks and officials at the War Office and Woolwich, 
but the result would have been exactly the same 
had the most advanced Radical in the House occu- 
pied that position. 

Since the foregoing was written the report of the 
Committee on Fortitications and Armaments has 
been issued. In many respects it bears strongly 
on the questions we have discussed, and supports 
the conclusions we have drawn. It is satisfactory 
to know that something is proposed to be done in 
the matter of strengthening our defences. 





THE PARIS EXHIBITION OF 1889. 


ACTIVE measures are being taken to provide for 
an efficient British representation at the Interna- 
tional Exhibition to be held in Paris next year, and 
an organisation is being provided to look after the 
interests of manufacturers and others interested 
in industrial pursuits. _M. Georges Berger, the 
Director-General of the Exhibition, visited London 
last week, to secure, among other objects, the 
invaluable co-operation of the Right Honourable 
Alderman de Keyser, Lord Mayor, and in this 
he has been completely successful, as the Lord 
Mayor has entered into the somewhat arduous 
undertaking with an energy and judgment that 
romise a full measure of success. On Wednesday 
ast a large and influential meeting was held at 
the Mansion House, under the presidency of the 
Lord Mayor, and those present formed only a 
small proportion of well-known gentlemen who had 
signified their regret at not being able to confirm 
personally the sympathy they felt with the object 
of the meeting. Ina short speech the Lord 
Mayor stated that he had resolved upon ‘giving 
his whole influence to helping forward the move- 
ment which the meeting had been called upon to 
discuss, and that he did so with the full concur- 
rence and approval of the Government, whose 
attitude towards the Exhibition was wholly friendly, 
though they were precluded from rendering it the 
material assistance which had been given to some 





previous international exhibitions. The meeting 
was then declared to be formed into a Committee 
for the purpose of securing a proper representation 
of British art and industries at the Paris Exhibi- 
tion of 1889. A Provisional Committee was then 
appointed under the presidency of the Lord Mayor, 
and consisting of Sir Bernhard Samuelson, Sir 
Douglas Galton, Sir George Chubb, Mr. E. H. 
Carbutt, and Mr. J. Dredge, with Mr. H. T. 
Wood and Mr. Soulsby as honorary secretaries. 
This Committee was declared to have power to 
act pending the formation of a complete Executive 
Committee, which will be empowered to apportion 
the space that may be allotted; to make such 
charges to the exhibitors as may suffice to cover 
the cost of the section ; and generally to take 
such steps as may be necessary in the interests 
of the Exhibition. Three very important factors 
enter into the successful issue of this effort which 
has been so well begun: those of time, space, and 
money. Many valuable months have already been 
wasted, through no fault of those most desirous of 
promoting the success of British representation, 
and manufacturers will have now to make up their 
minds quickly as to the nature and extent of their 
exhibits, in order that satisfactory arrangements 
may be made for their benefit. As regards the 
space available in the Exhibition buildings, we think 
that no apprehension need be felt ; it is clear that 
the British display must be representative and 
ample, but the authorities of the Exhibition fully 
realise this fact, and are, we are assured, ready to 
make large concessions, even at the expense of their 
own exhibitors, rather than allow any disappoint- 
ment to be felt. The question of money is, it must 
be admitted, a serious one, but if the feeling of 
last Wednesday’s meeting may serve as an indica- 
tion, this difficulty will disappear like all the others. 
At the same time, it must be borne in mind that 
the Commission expenses will be heavy, and these 
as well as all the other costs inseparable from an 
exhibition must be met by private contributions. 
It is proposed that in part this shall be met by a 
general subscription, in order to lighten as far as 
possible the burden on exhibitors, and in addition 
to establish a guarantee fund on which the Commis- 
sion may fall back in case of necessity. No doubt, 
however, exhibitors must be prepared to assist 
largely towards raising the funds, which it was 
hoped would have been provided by Government, 
and they will be encouraged to make this necessary 
sacrifice by the subscription and guarantee funds to 
which the Lord Mayor and others have already so 
generously contributed. 








GUNMAKING IN THE UNITED 
STATES. 

A veERy interesting paper was read before the 
United States Military Service Institution in 
November last upon this subject by Captain Rogers 
Birnie, Jun., of the Army Ordnance Department, 
giving a history of the progress of gunmaking and 
gun trials in the United States, by the War De- 
partment, since 1872. This paper is much more 
liberal to the navy and to inventors than any 
previous work coming from an army officer, a point 
that should be well considered here. Although 
to a less degree in the States than in our own 
country, there appears to be everywhere that War 
Office jealousy of the navy that suggests to all army 
reports and essays an ignoring of progress and de- 
velopment by the navy, or the useful ordnance 
work of naval officers. Instead of accepting these 
and mutually benefitting by the experience of all, 
they seem to study how not to know what each 
other has accomplished. 

Probably no other military men are so well fitted 
to advise on questions of defence and ordnance 
as naval officers, for by their constant moving 
about and their association with the war material of 
all countries, they acquire much broader and more 
liberal experience than the officers of the army are 
wont to do; and from their knowledge of what is 
required for attack can well provide for defence. 

Of what the Navy Department has done in the 
States, Captain Birnie gives a brief outline, to 
which we will refer later in this article, and says 
that the prominent part taken by the Navy De- 
partment in being the pioneer of built-up forged 
steel guns—thanks to its energetic efforts backed 
up by liberal and progressive naval committees of 
Congress—deserves the fullest recognition. 

The paper is comprehensive and valuable in 
technical -as well as historical: data, and those of 


our readers who have an opportunity of reading the 
aap in its entirety, will find that Captain Birnie 

as treated the subject with a generosity which adds 
much weight to the positiveness of his criticisms and 
to the intelligence of his conclusions. 

Most of the information that we have published 
relating to the development of heavy ordnance in 
the United States, and the principles upon which 
efficient guns should be constructed, have been drawn 
from naval sources, and we are glad therefore to 
have Captain Birnie’s indorsement of many of the 
views we have already set forth ; for although he 
states that the opinions he expresses are individual, 
and have no official sanction, his position in the 
United States War Office justifies us in recognising 
them as entitled to more weight than the conclu- 
sions of an unofficial individual officer. 

It appears that the authorities of both the army 
and navy have unanimously advocated the construc- 
tion of built-up steel guns, and have entered upon 
their manufacture to the extent of the available votes 
of credit. These have been very small, and for the 
army the money was expended principally on the 
conversion of Rodman smooth-bore guns into muzzle- 
loading rifles. The excuse given for so tardy an 
entrance upon the manufacture of steel rifles, is that 
Government alone can create a demand for heavy 
ordnance, and the United States has not deemed it 
necessary, until very lately, to depart from its im- 
plicit contidence in cast iron as a metal for cannon, 
although in 1871 the Chief of Army Ordnance con- 
cluded that results with that metal did not warrant 
recommending cast-iron rifles, and although for many 
years the Chief of Naval Ordnance has refused all de- 
mands for converted cast iron and composite guns. 
Meantime Congress has maintained that the rapidly 
changing developments in guns and armour would 
enable them to take up the subject at an advanced 
stage if they waited a few years, but after a long 
experience it seems clear that the built-up steel gun 

roperly designed is without a rival, and as long as 

listics and endurance are essential to a gun, 
it promises to remain equal to the best. 

We know that recent experiences at Woolwich 
may be quoted as in no way proving this conclusion, 
but if the Ordnance Committee will do their duty 
by the British nation and her manufacturers, they 
will not allow the system of built-up steel ordnance 
to be condemned by the numerous failures that 
have taken place, and of which the latest examples 
were the disasters to the 9.2-in. and 10-in. guns 
which recently met their death at the Woolwich 
butts. 

How far defects in design or unsuitability of 
material were respectively responsible for these 
recent disasters, we will not attempt to discuss, but 
we may in connection with the subject quote the 
reply made the other evening by Mr. Stanhope in 
answer to a question put by Major Rasch, in the 
House of Commons. Mr. Stanhope said : 

‘*Twenty-seven 9.2 in. guns have now been 
proved, of which, if cracking the liner be regarded as 
failure, five have failed on proof. The guns which 
cracked their liners were all made in the Royal 
Gun Factories ; but the liners were obtained by 
contract ; and as all which cracked were from one 
maker, while none made elsewhere cracked, the 
presumption arises that some peculiarity in the 
steel may account for the result. The pattern hhs, 
however, been altered with regard to the fitting 
in of the liner.” 

It is hardly to be expected that the makers of 
these tubes will quietly accept the stigma thus 
thrown on them by implication, so we may look 
for more or less discussion on this important point, 
And we hope that the facts as to the number of 
guns that failed at proof on the occasion re- 
ferred to will be made public. Mr. Stanhope’s 
explanations on the subject have been eminently 
diplomatic, but the public want to know whether 
the number of guns was not considerably larger 
than five. 

Captain Birnie makes a wise recommendation 
to separate experiments from service supply. By 
all means, he says, let experiments go on, only 
this should not interfere with the production of 
guns for service, when there is at hand the highest 
type of modern gun, the outcome of years of experi- 
ment. The conception of a new design is a very 
small part of its successful production. How few 
have been the successful types of the many modifi- 
cations in form and material. It has been proved 
all the world over that even approach to perfection 
in a heavy gun is one of the most expensive and 





laborious questions of modern times. 
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In the history given, reference is made to. the 
Treadwell system of short hollow cylinders of 
wrought iron welded together end to end, and of 
his subsequent adoption, in order to most economi- 
cally resist tangential strains and equalise resist- 
ance, of the coil system upon which Armstrong and 
Woolwich constructed guns previous to 1880; to 
the investigations of Lamé and Barlow on the prin- 
ciple of initial tension ; to Broadwell’s ring used in 
the Krupp gun; to Chamber’s patents of 1849, 
embodying the slotted screw fermeture, hinged 
movement of breech mechanism, and loading tray, 
all found in the perfected system now known as the 
French breech mechanism, as well as the bi-conical 
shape given to shrinkage surfaces, which De Bange 
has since introduced in his guns ; Rodman’s interior 
cooled cast-iron smooth-bore guns; Parrott rifles ; 
Hitchcock, Mann, Lyman-Haskell, Wiard, and 
Woodbridge guns, together with various systems of 
breech mechanism. 

The chapters on initial tension, steel cast guns, 
and built-up forged steel guns are interesting, and 
exemplify the direction of the writer’s scientific 
training and study. It is rather remarkable that 
so large a number of Americans are credited with 
the conception of most of the details of the systems 
that are now successfully employed in heavy ord- 
nance. To Europeans, however, must be given the 
credit of their development and practical applica- 
tion. While considering that the object sought to be 
obtained by Rodman’s method of casting by cooling 
from the interior, finds application to-day in what 
is considered the highest principles of gun construc- 
tion, the writer believes that the process must con- 
tinue to be uncertain in its operation, and gives 
practical reasons, based upon careful investigation, 
for his conclusions. The work of the various Boards 
that have been appointed since 1872 is dealt with, 
and a brief history is given of the trials of those guns 
made in accordance with their recommendations. 

Of wire guns, the paper treats of Dr. Wood- 
bridge’s plans tested since 1872, and gives him 
credit for presenting a plan for a wire-wound gun 
as far back as 1850, by way of establishing his claim 
to priority of the idea, The failure of his brazed 
guns has led him to a modification excluding brazing, 
and two guns after new designs are partly con- 
structed. While believing the system promises 
success, the writer considers that wire guns have as 
yet scarcely passed the experimental stage. 

In his adherence to the almost universal opinion 
of his branch of the military service that converted 
cast-iron guns are economical and effevtive weapons 
for the defence of narrow channels, the writer 
differs radically from naval opinion, which con- 
demns such a system as not economical or efficient. 

The writer is a firm advocate of the employment 
of steel for heavy ordnance, and says that all must 
now turn to steel to get a metal that can be readily 
made to exhibit the best combination of the quali- 
ties required. From 1881 to 1886 numerous Boards 
were appointed until, as the writer says, the subject 
of Boards reached a temporary exhaustion. They 
submitted more or less valuable reports. On all the 
subjects treated in them there was a unanimity of 
opinion, either explicitly expressed or directly im- 
plied in their conclusions, ‘‘ That the solution of 
the gun question lies in the manufacture of the 
built-up forged steel gun, and that the industry of 
making forged steel for such guns should be esta- 
blished in this country.” 

Of breech-mechanisms, the writer concludes that 
only two have proved themselves reliable and satis- 
factory, namely, the Krupp block and the slotted 
screw system, more generally known here as the 
French system. Of these he considers the latter 
better adapted to the present requirements and re- 
sources of his country. 

In the chapter on cast-iron rifles he cites the 
various experiments that have been made, and pre- 
sents the claims of superiority which the various 
advocates advance, but his conclusions are unfavour- 
able to the system, inasmuch as he gives data to 
show that forged steel guns are cheaper, and that 
the ‘“‘steel gun is safe, and the cast-iron gun is 
unsafe.” 

He places composite iron and steel guns in the 
’ transition period from cast or wrought iron to the 
built-up steel gun, and concludes that the necessity 
should be avoided of expending time and money on 
the further purchase of composite guns, which ruled 
for a number of years in France and Italy. 

Of steel cast guns he points out what has been 
done inthe United States. Of the two 6-in. guns 


recently contracted for there, he says that the cost 





of the rough finished casting of one will exceed, 
and that of the other will not be much less than the 
total finished cost of the 6-in. built-up forged steel 
guns manufactured at the Washington Navy Yard ; 
while the physical qualities of the metal offered 
bear a poor comparison with those obtained in 
forgings. He further concludes that the trial of 
one 6-in, steel cast gun of a given make may prove 
something in regard to guns of that calibre, but in 
the face of past experience and present widespread 
distrust of the unsuitability of unforged steel guns, 
can do little to predicate what results will be ob- 
tained with larger castings, and that it would require 
a number of years to extend itself to the successful 
production of guns of 12-in. calibre and upwards, 

In his reference to what the navy has done, 
Captain Birnie speaks of the remarkable progress 
that has been made by them in the production of 
forged steel guns, in the face of small votes of 
credit, and that by the Naval Ordnance authorities 
not only is the type of gun established, but the 
home manufacture of the forgings has been secured, 
as evidenced by the contract made by the navy with 
the Bethlehem Iron Company for 1225 tons of steel 
forgings to be formed into 6-in., 8-in., 10-in., and 
12-in, calibres at the Washington Navy Yard. This, 
with the contract with the same company for several 
thousand tons of forged steel armour, inaugurates a 
new and pt Ws industry there, which will be 
able to provide all demands that either department 
will be likely to make. 

Of alleged failures of steel guns, the writer refers 
to a reply by the Navy Department to a report of 
the New York Chamber of Commerce, in which 
reply it was shown that the report did not include a 
single authenticated case of disastrous failure of a 
gun representing the modern type of built-up steel 
guns such as are now beingmade in the UnitedStates, 

In the list of materials already supplied at home 
the importance given to the capabilities and pro- 
ductions of the Midvale Steel Company and Cambria 
Iron Company rather indicate jealousies and motives 
to be at work to secure their co-operation for the 
army ordnance as an offset to the contracts which 
the Bethlehem Iron Company has made with the 
Navy Ordnance Department, but in a country like 
the United States, competition will undoubtedly 
speedily adjust these differences. One fact is plain, 
however, which is, that the United States has taken 
up the subject intelligently, and whether due to the 
army or navy, at no distant date will find its place 
in the front rank. 

In the United States the Navy Department has 
produced without failure, and at comparatively small 
expense, high-power steel built-up guns, and the 
want of legislative recognition of the needs of de- 
fence has alone been a barrier to rapid development 
of gun material and construction; but here no 
such excuse can be made responsible. Routine, 
dread of responsibility, and personal influence have 
been the barriers here, and until they are swept 
away, we can expect no efficient armament of high- 
power cannon, nor adequate defence with im- 
penetrable armour, nor crushing penetration of 
projectiles. 

Captain Birnie’s paper is a valuable addition to 
the excellent work he has already done, and our 
authorities would do well to carefully consider some 
of his recommendations. 





THE MAPS OF THE ORDNANCE 
SURVEY.—No. V. 


ZINCOGRAPHY,. 


Ir was stated in the first article that zincography 
is used for the reproduction of the 5455 and x4, scale 
maps. This process has much to recommend it for 
maps of this class, in which the work is more or 
less open, and very fine lines are not essential ; it is 
a fairly quick process, corrections are readily made, 
and the zinc plates can be easily stored and handled, 
but its principal advantage is its cheapness com- 
cers with copper-plate engraving. No doubt the 
atter would give a more permanent record, less 
liable to accident (a point of considerable import- 
ance), and the resulting maps would be far superior, 
but ,the expense would be prohibitive, probably 
amounting to something like 3,000,000/., and the 
time required to engrave them would not be far 
short of 150 years, employing 100 engravers. The 
far greater ease with which corrections can be made 
on azine plate, as compared with a copper-plate 
engraving, is anadvantage which should not be lost 
sight of. 





graphy had been practised to a small extent from 
1842 for producing indexes, diagrams, and other 
unimportant work. Later on, in 1847, a transfer 
press was obtained to make transfers from copper 
plates, but owing to the weight of the large stones 
required, and the introduction of the electrotype 
process for re-duplicating copper plates, the inten- 
tion was abandoned. 

Zincography is used on the Ordnance Survey in 
preference to lithography on account of the weight 
and expense of the large stones which would be re- 
quired, but more especially on account of the storage 
room that would be needed for these latter. It is only 
necessary to mention that at the present moment 
there are 9000 zinc plates stored, with work on 
them, and that this number is now being added to 
at the rate of about 1000 plates a year, to show that 
lithography would be quite out of the question. 
The process of zincography is, in outline, as 
follows: The manuscript plan is traced with litho 
transfer ink on tracing paper, coated with flour 
paste and gum. 

The tracing is then acted upon for a few minutes 
by dilute nitric acid, after which it is placed in a 
damping book in order that it may expand to the 
necessary dimensions; then itis laid ona ‘‘grained” 
zinc plate, which has been previously ‘‘planished,” 
and passed through a press several times to transfer 
the ink from the tracing to the zinc plate. The 
tracing paper is now removed by damping its back, 
and the zinc plate is washed and ‘‘etched”’ with 
nut-galls and phosphoric acid, after which the ink 
used for tracing is cleaned off with turpentine, the 
plate is rolled up with litho-printing ink, and a 
proof is pulled. 

These various operations will now be considered 
in detail, and to commence with will be described 
the preparation of the zinc plate in the graining 
room. 

Graining Room.—Until lately the zine plates used 
measured 43 in. by 28} in. by ;% in., and weighed 
about 56 lb., but those now supplied are about 1 in. 
larger each way, the additional size being required 
for use in a steam zinc-printing machine lately 
erected. 

The quality of the zinc is a matter of great im- 
portance ; the best results are obtained from a hard 
zinc, which is a special mixture of various Silesian 
spelters, carefully melted to remove the greater 
part of the lead, leaving not more than 1 per cent. 
of that metal. The Vielle Montagne zinc, however, 
also gives good results. 

The first thing done to the plate is to bevel the 
edges, the object of which is to enable the plate to 
be secured in the bed of the steam printing machine, 
as will be explained further on. The bevelling is 
done in a milling machine specially constructed for 
the purpose by Messrs. Muir, of Manchester ; the 
bed of this machine is 2 ft. 8 in. wide, and has a 
traverse of 5 ft. 5in. The zinc plate is not, how- 
ever, fixed direct to the bed, but resis on four cast- 
iron tables about 2in. high, and is held by a 
couple of iron bars screwed down at each end to the 
bed. (The object of the tables is to allow of different 
sized plates being put into the machine ; one, two, 
or more tables can be used, and they moreover can 
be spaced. This applies, however, to the cleaning 
of the edges of the deposited copper plates, as men- 
tioned in the last article.) A special cutter has been 
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made, and gives a bevel of the shape shown by 
Fig. 9. A cut is taken all round the plate, thus 
bevelling and squaring the plate at the same time. 
The plate is now taken to the graining depart- 
ment, where the surface is first scraped with a razor 
blade, the back of which is fixed in a piece of wood 
and the edge ground away in such a manner as to 
afford two edges for scraping with ; these edges can 
besharpened from time to time. The scraping is done 
evenly over the plate and in parallel lines until the 
surface has become perfectly flat, all irregularities 
and defects being removed, The plate is now 
slightly cambered and clamped to a wooden block 
having the requisite curved surface. The surface 
of the plate is then ground with pumice-stone and 
water, after which it is smoothed with a piece of 
snake-stone, also known as Water-of-Ayr stone. 
The object of the cambering is to prevent the edges 
of the ‘pumice-stone or snake-stone from scoring 
lines in the plate. The above constitutes what is 








Zincography was introduced in 1855, but litho- 





called ‘‘ planishing,” 
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The next step is to ‘‘grain” the plate, which is 
done by rubbing the plate with very fine moulder’s 
sand and water, using small zinc ‘‘mullers” for the 
purpose. A zinc muller is a flat circular piece of 
zine fitted with a handle, the under surface being 
truly flat, and they are of various sizes varying 
from 1 in. to 5 in. in diameter. The moulder’s 
sand is very fine, and is obtained from the New 
Forest ; it is first passed through a sieve 80 meshes 
to the inch, then through 100 meshes to the inch, 
and finally through a brass wire sieve of 160 meshes 
to the inch. The surface of the zinc plate is now in 
a sensitive condition, and consequently great care 
has to be taken not to touch it with the fingers or 
anything in the least degree greasy, or to allow 
damp or wet on it, as moisture would oxidise it and 
spoil the grain. As soon, therefore, as the graining 
is completed the plate must be rapidly dried, and 
this is done by pouring boiling water over the back. 
The planishing and graining are at present done by 
hand; some attempts to devise machinery for the 
purpose have been made, but so far have been un- 
successful. The preparation of the plate requires 
a great deal of care, and on it depends to a very 
large extent the success of the zincographic work. 

Zinco-Tracing Department.—The next operation 
to describe is the tracing. The tracing paper at 
present used for this purpose is of the usual 
quality, and is not altogether satisfactory. Nume- 
rous trials of different kinds have been made, and 
for a long time nothing more suitable could be 
found, but it is hoped that at last a more suitable 
tracing paper has been obtained. The main difticulty 
lies in the expansion of the paper, a point of the 
utmost importance for accurate map work. The 
expansion of the paper must be in the length in 
order to agree with the expansion of the printing 
paper. The tracing paper is, however, not fit for 
use until it has been ‘‘ coated,” which is done as 
follows : A composition is prepared with flour pasto 
and solution of gum arabic, mixed with water to the 
consistency of cream; 12 oz. strong solution of 
gum and 8 oz. of flour, mixed with 16 pints of 
water, will coat about forty sheets, The composi- 
tion is applied with a large flat camel-hair brush on 
one side of the tracing paper, taking great care to 
make the coating perfectly even, and the operation 
continues until the paper has expanded to its full 
extent. The sheets of paper are then suspended 
over wooden rods, and require two or three hours 
to dry, after which they are placed between thin 
zinc plates two together, with the coated faces 
against the zinc. A “book” of such zine plates 
with paper between is then passed through a press 
under considerable pressure (an old copper-plate 
printing press is used for the purpose), and by this 
means a finish is given to the coating, and the 
tracing paper is made perfectly flat. The paper is 
now ready for use. 

The ink used for tracing is what is known as 
litho transfer ink; it is obtained in sticks, and is 
rubbed up with soft or distilled water, fresh and 
fresh as required. 

A sheet of the coated tracing paper having been 
pinned down to a drawing-board over the manu- 
script plan to be reproduced, the outline (i.e., the 
roads, fences, houses, margins, é&c.) is traced, using 
an ordinary ruling pen, the principal points to 
attend to being to take care not to smudge the 
work whilst in progress, that no grease from the 
fingers gets on to the paper, and that the pressure 
on the drawing pen is not sufficient to make it cut 
through the composition. This work is principally 
done by boys. The tracing is now handed over 
to an experienced draughtsman, who writes the 
names of the towns, villages, houses, streams, &c. 
The writing cannot besimply traced from the manu- 
script plan, because it is considerably exaggerated 
in size to meet the requirements of the photo-zinco- 
graphic reduction to the 6-in. scale, as will be ex- 
plained further on. 

The next operation is to insert the ornaments, 
that is to say the woods, single trees, heather, 
brushwood, rough pastures, &c., and this work is 
done by using copper-faced stamps, produced, as 
already mentioned, by electrotyping. These stamps 
are used with what is called a ‘tripod stand,” of 
which an illustration is given in Fig.10. The 
stamps are carefully fitted to the stand, so that 
when the three legs rest evenly on the paper and 
the stem is depressed, the stamp will also be pressed 
evenly on the paper and give a good impression. 
The stamps are inked up with transfer ink, rubbed 
up to the consistency of cream, and applied with a 
small pad made of roller composition (glue and 


treacle). This method of inserting the ornaments 
on the tracing saves a great deal of time and ex-~ 
pense, and moreover produces uniformity on the 
maps. The parcel number and the area of each 
inclosure is inserted by means of letter-press ty 

placed in a palette for the purpose. Some of the 





Moveable Copper faced Stamp 
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ornaments, such, for instance, as the shading of 
railway embankments or cuttings, quarries, &c., 
conn however, be stamped, and are put in by 
and. 

The tracing is now complete, andisnext thoroughly 
examined and overhauled ; every line is ticked off 
when found correct, and when any error appears it 
is marked O., W., or S. according as the error is due 
to ‘the outliner, writer, or stamper. Red ink is 
used for the above purpose, as it shows up well and 
does not transfer to zinc if put on lightly. After 
examination the tracing is returned for correction 
to the men who originally did the work, and when 
it has been ascertained that the corrections have 
been made, the tracing is sent to the zincographic 
printing department for transfer to zinc. 

Zinco-Printing Department.—The tracing is first 
placed fora few minutes in a nitric acid book to 
neutralise the soap in the transfer ink, thus setting 
the oil free. 

A nitric acid book is made as follows: Seven 
sheets of printing paper are taken, ‘and every 
alternate sheet is thoroughly damped with dilute 
nitric acid (one part acid to five parts water), and 
the whole book is allowed to lie for one hour to 
soften. The sheets are then changed in position, 
rolled up tightly, and left for twenty-four hours. 
The middle sheet is now damped with dilute acid, 
and after allowing the sheets to lie for one hour, 
they are again changed and rolled up tightly for 
twenty-four hours, when the book is ready for use. 
An acid book will last about seven days, 

The coating on the tracing must next be damped 
to soften it, so that it may adhere to the zinc plate. 
This damping expands the tracing, but the printing 
paper must also be damped to obtain a good im- 
pression. It is clear, therefore, that it is possible 
by careful manipulation to make the expansion of 
the tracing equal to the contraction of the impres- 
sions on drying, so that the impressions will be true 
to scale. To attain this object the tracing must be 
damped very carefully between sheets of damp 
paper until the two horizontal or longer sheet lines 
have expanded about jin. (the actual length to 
which the sheet lines ought to expand is set ona 
beam compass). 

Directly the tracing has been expanded to the 
proper amount, it is placed face downwards on a 
grained zinc plate and covered with three or four 
sheets of thin printing paper, after which it is 
passed several times through a hand printing press 
under considerable pressure, the plate being each 
time shifted a little or turned end for end. The 
tracing is thus made to adhere firmly to the zinc 
plate, the back of the tracing being moistened at 
intervals during the process of transferring. 

The scale of the map, together with the imprint 
and various information which is given on the 
margins of all the maps, do not appear on the trac- 
ing, but are obtained from transfers from a copper 
plate. These transfers are of course properly ex- 
panded to agree with the expanded tracing, and are 
laid down on the zine plate as soon as the tracing 
adheres to the plate. The plate is again passed 
through the press to secure these transfers, and is 
then warmed on a hot plate to a blood heat and 
again passed through the press, the back of the 





tracing being sponged with water as before. After 
a few minutes the composition on the tracing 





popes is sufficiently softened to allow of the paper 
ing peeled off, leaving the composition and the 
litho transfer ink on the zinc plate. 

The transfer is now tested by measuring the two 
horizontal sheet lines and also the length midway 
between them. These three measurements ought 
to be exactly equal to one another and this is 
generally the case. They should, however, also be 
80 links on a scale of 5,45 (about fin.) longer than 
the true length, but it is not found possible to 
insure this result owing to differences in the quality 
of the tracing paper, &c., so that the excess of 
length, instead of being 80 links, varies from 60 to 
100 links. The three measurements are marked on 
the zinc plate for future reference. 

The next step is to carefully wash off the compo- 
sition with a soft sponge, using water, and then the 
face of the zinc is ‘‘ etched” with a solution con- 
sisting of a decoction of Aleppo galls, gum arabic, 
and dilute phosphoric acid. The decoction of galls 
fills up the pores of the zinc to a great extent, and 
prevents the ink from spreading, the gum renders 
the surface of the zinc smoother, and lastly the 
phosphoric acid acts: chemically on the zinc plate 
wherever itis not protected by the litho transfer 
ink, and coats it with a thin film of phosphate of 
zinc, and thus renders it insensitive to grease so 
long as it is wet. The etching only requires a few 
minutes, and the solution is washed off with water, 
after which the litho transfer ink is removed by 
sprinkling a little turpentine over the plate, thus 
exposing the sensitive surface of the zinc which was 
previously protected by the ink. 

The plate is now ‘‘rolled up” with lithographic 
printing ink, taking care to keep the whole surface 
well moistened with water. This ink adheres only 
to the sensitive zinc and not to the parts which are 
coated with the phosphate. The work is inked up 
in this way for a short time, and when the plate is 
sufficiently charged with ink a proof is pulled. 
The proof is sent to the zine tracing department 
and compared with the manuscript plan, and any 
mistakes that may be discovered are corrected on 
the zinc plate. 

The corrections are effected as follows; A small 
portion of the plate in the neighbourhood of the 
correction is re-sensitised with a little dilute. sul- 
phuric acid. The incorrect detail is then removed 
with caustic potash, and the correction is made by 
hand with litho ink, after which the resensitised 
portion is again etched. Some corrections are made 
by scratching the surface of the plate (after it has 
been gummed and dried) with an engraver’s point, 
and dabbing in litho printing ink. 

On some of the plans the houses are ruled ; 
this ruling is not done on the tracing, but 
after a proof has been pulled the plate is rolled 
up with an ink specially prepared to resist sulphuric 
acid, and then the whole of the surface of the zine 
is re-sensitised with that acid. After this the etch 
solution is painted carefully over the whole plate, 
omitting the houses that are to be ruled. A sheet 
of lines, transferred from a copper plate engraved in 
a ruling machine, is then placed on the plate, and it 
is passed through the press to transfer the lines in 
the manner described above. The lines will only 
transfer where the surface of the zinc has been left 
re-sensitised, that is, inside the houses, and thus 
the houses become ruled. This ruling is far more 
uniform, and costs less than if done direct on the 
tracing. 

The plate is now ready for an edition to be printed 
off, a process which will be described in the next 
article. 





NOTES. 
BripGE OVER THE Hupson River. 

Art a recent meeting of thetAmerican Society of 
Civil Engineers, Mr. Lindenthal described a design 
for a bridge over the River Hudson, to have the 
unprecedented span of 2850 ft. His proposal is 
for a six-track stiffened suspension bridge, carrying 
a roadway 145 ft. above high water, and having a 
total length of 6600 ft. The cables are to be car- 
ried on towers 500 ft. high, and will be double ; 
the two components being braced together by tri- 
angular bracing as in the bridges on the Schnirch 
system at Vienna. 

Tue Exxcrric Resistance or Copatt. 

Dr. G. Faé, of the University of Padua, has 
lately made a series of experiments. on the re- 
sistance of cobalt and antimony when placed in a 





strong magnetic field. His experiments show that 
under these conditions the resistance of antimony 
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is increased, both in the direction of the lines of 
force and perpendicular to them, but the increase 
in the direction first named is, however, the greater. 
In the case of cobalt, the resistance is increased in 
the direction of the lines of force, but decreased in 
the perpendicular direction. Antimony therefore 
acts like bismuth, and cobalt like iron and nickel, 
as would be anticipated from the chemical pro- 
perties of the different substances. 


Tue Frencu Navy. 
According to a recent report the French navy 


consists of 386 vessels of all kinds, made up as] yy, 


follows: 18 first-class ironclads, 19 armoured 
cruisers, 1 ironclad floating battery, 9 battery 
cruisers, 9 first-class cruisers, 11 second - class 
cruisers, 15 third-class cruisers, 15 first-class de- 
spatch boats, 31 second-class despatch boats, 16 
despatch boats, also available as transports, 8 de- 
spatch boats available as torpedo vessels, 16 unar- 
moured gunboats, 12 launches, each carrying a gun, 
11 steam launches, 10 sea-going torpedo boats, 
62 first-class torpedo boats, 41 second-class torpedo 
boats, 7 vedette torpedo boats, 10 first-class trans- 
ports, 10 second-class transports, 4 third-class trans- 
ports, 13 sailing ships, 29 ships used for fishery 
protection, and 3 training ships. 


INCANDESCENT LAMPS. 

Commenting on the fact that the efficiency of 
incandescent lamps with stout filaments is greater 
than those with fine, M. Hospitalier points out in 
L’ Electricien that several different causes combine 
in rendering this the case. If, for example, we 
take the case of two lamps, each absorbing 64 
watts, but let one have a fine filament having a 
resistance of 64 ohms, whilst that belonging to the 
other is one-fourth the length and four times the 
diameter, thus having a resistance of one ohm only, 
then the volume of the second will have conse- 
quently a greater calorific capacity, so that the 
effects of any accidental variations in the strength 
of the current will be greatly diminished. More- 
over, the section of the second filament will be 16 
times that of the first, whilst the current passing 
through will be only eight times as great, hence 
the current density will be only one-half of what it 
is in the fine filament. Adding to this the fact 
that it is easier to secure uniformity in the manu- 
facture of stout filaments than of fine, there ap- 
pears ample ground theoretically for the longer life 
= stout filaments, which practical experience 
shows. 


VeELocITY oF THE SounD or FIREARMS. 

Many experiments have proved that the velocity 
of sound, obtained by observing from a known 
distance the instant of the discharge of a rifle and 
the arrival of the sound of the detonation at the 
place of observation, is frequently greatly in excess 
of the normal rate of propagation. To determine 
the cause of this increase and the laws which govern 
it, a series of experiments have recently been carried 
out by M. Journée, who has presented a mémoire 
on the subject to the Académie des Sciences. His 
experiments show that if a bullet is fired from a 
rifle against a plate of cast iron, then so long as the 
velocity of the bullet is in excess of the normal 
velocity of sound through air, the noise of the 
detonation and of the bullet striking the plate reach 
an observer situated in the plane of fire behind the 
plate at the same instant. If the distance of the 
plate from the rifle is increased till the velocity of 
the bullet before reaching it is reduced below that 
of sound, then the noise of the detonation reaches an 
observer before that of the shock against the plate. 
Hence the author concludes that the bullet, so long 
as its velocity is greater than the normal velocity 
of sound, is the seat of sonorous disturbance, re- 
sembling in character that due to an explosion, and 
this view he has substantiated by further experi- 
ments. 
SreaM JACKETS, 

According to the Revue Industrielle, M. P. Guzzi, 
an Italian engineer, has recently introduced a sys- 
tem of constructing steam engines in which the 
jacket is supplied with steam of a higher pressure 
than that used inside the cylinder. The high-pres- 
sure steam is generated by a small boiler con- 
structed on Perkins’ system, which is placed inside 
the furnace of the main boiler. In this way steam 


is obtained at a pressure of about 220 lb. persquare 
inch, with a correspondtng temperature of about 
390 deg. Fahr., and with this steam the jackets 
are supplied, and when condensed in these it 
By this arrange- 


drains back into the boiler. 








ment the initial condensation in the cylinder is 
materially reduced, with a corresponding im- 
provement in the efficiency of the motor, as the 
following figures, taken from an engine when work- 
ing as described above, and when working under 
normal conditions, show : 


Jacket using Steam Jacket Working 
ata Pressure of under Normal 


176 lb, per sq. in. Conditions. 
Date of experiment Feb, 24, 1886 Feb. 20, 1886 
Duration of test ... 6 hrs. 18 min. 7 hrs. 11 min. 


Mean effective pres- 
sure in main boiler 56.6 lb. pereq. in. 56.2 lb. per sq. in. 
ean indicated 


horse-power __... 25.9 25.67 
Consumption of 

water per indi- 

cated horse-power 

per hour... 19.6 lb. 23.5 Ib. 


This engine has now been working for about eigh- 
teen months, but in other cases, to avoid the risk 
arising from high-pressure steam, it has been pro- 
posed to substitute for the steam the vapour of lin- 
seed oil, which boils under atmospheric pressure at 
about 700 deg. Fahr. 


An UNEXPLORED CoRNER OF BRAZIL. 

It is astonishing to learn that, within 250 miles 
of the fair city of Rio Janeiro, with its fine buildings 
and its railways radiating in many directions, there 
exist hundreds of cannibals. They frequent the 
valley of the Rio Doce and the adjacent territory, 
and in spite of missionary and trader still wander 
about in garbless simplicity. This we learn from a 
paper read before the Royal Geographical Society 
by Mr. John Steains, who, in 1885, undertook a 
journey of exploration through this region. It 
does not appear that the propensity to cannibalism 
is very strong at present, for Mr. Steains passed a 
month among a branch of the Botocudos, and he 
saw nothing of it. These people seem to be as 
little hampered by conventionalism as any in the 
world. They go stark naked, they sleep when they 
like, hunt, fish, sing, and dance just when they 
feel inclined, and eat when they can. They are 
allowed to have as many wives as they choose, but 
like more civilised people, one wife and family is 
generally as many as a man can keep. They have 
no religious ceremonies or sacrifices, and the only 
time that the supernatural comes home to them is 
during a thunderstorm, when the bravest throw 
firebrands into the air to appease the wrath of the 
Great Spirit. The valley of the Rio Doce lies just 
above Santa Cruz, and appears to have been almost 
entirely neglected by settlers. This is to be ac- 
counted for by the fact that the river is entirely 
useless for navigation on account of the great 
number of rapids and falls in it, and that the 
country is one dense forest in which fierce Indians 
used to range, Of late years the extermination of 
game has greatly reduced the strength of some of 
the tribes, and there now seems not to be any great 
danger to be feared from them, although it is 
certain that settlers would have to defend them- 
selves against occasional raids, and sometimes to 
execute reprisals. The chief product of the country 
is timber, particularly rosewood, which is of con- 
siderable value. Mr. Steains spent eight months 
in his trip and thoroughly explored the river with 
some of its tributaries, and from his observations he 
has compiled a map which adds greatly to our 
knowledge of this region. He undertook the work 
entirely at his own expense, and merely from the 
love of exploration. 


Sanp Drirrs on THE Trans-Caspran Ratiway. 

While at home the Russians have to battle with 
the snow to keep their railways clear from obstruc- 
tion, in Asia they encounter difficulties in restrain- 
ing the movements of the drifting burning sands, 
For thirty miles from the Caspian shore, and again 
for most of the distance from Merv to the Oxus, the 
Trans-Caspian Railway is exposed to accumulations 
of sand on the metals. The latter section is the 
worse off in this respect, strong winds being preva- 
lent half the year and the sand being constantly in 
motion. Many of the dunes are 40 ft. or 50 ft. 
high. Some are covered with vegetation, but most 
of them are nude, and fluctuate in size from day to 
day. Still, when the line was planned, it was found 
that there was a certain regularity in the move- 
ments of the sand that enabled the engineers to so 
construct the line that the sand passes over it with- 
out accumulating to any serious extent on the 
metals. None the less drifts occasionally do take 
place, and in order to put a stop to them a large 
sum of money is ge now spent in planting along- 
side the line trees and plants of various kinds that 





thrive in sand, and arrest its movements. Among 
these are large quantities of alfa, specially imported 
from Algeria, and from which in time it is expected 
the Trans-Caspian territory will be able to furnish 
a supply of material for the manufacture of paper. 
One of the best sand checks, however, is found to 
be the indigenous briar saksaoul, which grows as 
dense as furze on an English common, runs its roots 
deep into the soil, and grows sometimes to the 
height of 20 ft. Forests of this saksaoul are found 
between Askabad and Merv, and in Turkestan it 
has long been used as fuel by the Russians. In- 
deed, it was the fact that near Tashkent the sand 
began to creep in districts where the ground had 
been denuded of the briar for fuel that first drew 
the attention of the Russians to its utility for check- 
ing the movements of the sand, and investigations 
have revealed that at one time similar forests— 
probably destroyed by the Bokharans and Turco- 
mans—protected the very districts now ravaged by 
the sand alongside the Trans-Caspian Railway. In 
consequence of this, an order has been issued for- 
bidding the further destruction of saksaoul forests, 
and the planting of the briar on a large scale has 
been taken in hand. As saksaoul grows with great 
rapidity, it is believed that before many years have 
elapsed the Trans-Caspian Railway will be com- 
pletely protected from drifts of sand. 


Fintration oF Waste OIL. 

The exact nature of the functions exercised by 
molecules of oil in lubricating surfaces, like many 
other physical questions, merely leads to hypo- 
theses, without any exact solution which deter- 
mines what is lubrication. From extended ex- 
periments and observations upon the subject, the 
conclusion has been arrived at that oil in lubri- 
cation never ‘‘ wears out.” Its lubricating pro- 
perties are impaired by holding dust and metal in 
suspension, by volatilisation of the more fluid 
portions, and by oxidation, but the remaining 
portion of the oil still performs its original function. 
The lack of knowledge on the subject of lubrica- 
tion pertains how to use oil rather than what oil to 
use. The separation of oil dripping from heavy 
journals is easily performed by filtration through a 
cask of sand or charcoal, witha piece of cloth at the 
top to remove the coarser impurities. If the lard 
or sperm oil used has ‘‘ gummed” to aconsiderable 
extent, an admixture of mineral lubricating oil will 
dissolve much of the thick material, and improve 
the character of the filtrate as a lubricant. The 
fluidity of oil is so much greater at high tempera- 
tures, that this process is much more satisfactorily ac- 
complished ata temperature of 100 deg. Fahr., and 
a steam coil may be used to advantage, or the filter 
may be placed in some warm place ; in either case the 
hazard of fire from spontaneous ignition or from the 
inflammable vapours arising from the oil must be 
guardedagainst by carrying on the work insomecheap 
shed or suitable place where fire would not result 
in disastrous consequences. Oil is removed from 
metal turnings by means of a centrifugal extractor 
which is surrounded by a steam jacket, and the oil 
thrown out by the extractor is ready for use on 
cutting tools, but should be filtered before being used 
for lubrication. The first centrifugal extractor was 
designed for the purpose of separating syrup from 
granulated sugar in the process of sugar manufac- 
ture, but to the disappointment of the inventor its 
use was satisfactory only for a few minutes, after 
which the syrup would gum upon the perforations in 
the sides of the revolving cylinder, and prevent its 
further operation. Numerous expedients in the 
way of scrapers and other mechanical devices did 
not remove the difficulty, until a bystander casually 
remarked that a jet of steam would allow the syrup 
to flow continuously, and this suggestion led the 
way to successful operation of the machine. 


BurMEsE Raitways. 

The annexation of Burmah has given rise to con- 
siderable expectation that a vigorous policy would 
be adopted for the purpose of opening up the 
country and bringing ourselves nearer to the 
markets of China. There have been schemes pro- 

unded for new railways and improved roads, but 
if the proposed enterprises are to be worked in the 
same fashion as those existing in British Burmah, 
they will fail of a great deal of the good which was 
reasonably expected from them. The Burmese 
railways are perfectly overgrown with officialism, 
and are worked, apparently, according to a system 
which has been evolved without any reference to 
the needs of the country. One of the leading trades 
of the district is the export of timber, and conse- 
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quently it would be imagined that rolling stock had 
been provided for its accommodation. But we hear 
of logs lying at railway stations waiting for trucks 
for many months before they can be moved ; and 
this not at remote up-country stations, but within 
40 miles of Rangoon itself. How can the trade of 
a country increase when the capital of merchants is 
locked up in this fashion, and the whole course of 
their trade is dislocated ? The line has been open 
for years, and all the time the same difficulty has 
been felt, but apparently no effort is made to re- 
move it. The timber is cut in the forests, and is 
then dragged through a difficult country, often 
without roads, to the railway, and then the real 
struggle begins. The former part of the work is 
regarded as child’s play in comparison to the latter. 
The passenger traffic is organised on one-half of the 
lines in the same how-not-to-do-it fashion. People 
naturally desire to travel in the night, in order to 
avoid the fierce heat of the sun; but they are told 
that such a course is not feasible until the line has 
“settled.” As the line has been constructed for 
some years, and as night trains are run for 
goods, it is difficult to see what settlement could 
possibly take place which would endanger the 
safety of a passenger train. On another line, 
which has just been opened, the only device by 
which a man can be carried is to buy some bags of 
rice and despatch them as freight. He then gets a 
free pass to accompany his rice! Passengers, as 
euch, are not yet carried, but the astute native 
manages to make whatever journeys he requires by 
attaching himself to a small consignment of grain. 
The cause of the inefficient management of the rail- 
ways in Burmah probably lies in the fact that they 
pay 4 percent. This satisfies the official mind, and 
causes it to look upon all innovations with distrust. 
If a higher dividend were paid the authorities at 
Calcutta would expect it to be maintained, and if it 
fluctuated would institute inquiries which would be 
irksome. As matters stand everybody is satisfied 
except the public—those for whose benefit the line 
was created. 


Expiosion oF A Revotvine Raa Kier. 


On Saturday, the 18th ult., a very violent and de- 
structiveexplosion occurred at Mr. J. W. A. Turner’s 
paper works, New Mills, near Stockport, from the 
bursting of a revolving kier used for boiling rags, &c. 
The kier, which was a plain cylindrical vessel with 
hemispherical ends, measured about 17 ft. in length 
over all by 7 ft. in diameter and ;% in. in thick- 
ness. It was set horizontally in trunnions, and 
fitted with wormwheel gearing at one’ end, so that 
it could be slowly revolved and the contents 
thoroughly digested by the steam which entered 
through one of the trunnions and was distributed 
by means of a perforated cast-iron pipe forming the 
axis of the kier. There were two of these kiers 
similar to each other and set in line, with a small 
non-condensing engine placed between them, to 
drive the revolving gear. This engine was supplied 
with steam from the main boilers at a pressure of 
60 lb. on the inch, and exhausted into a cast-iron 
pipe about 5 in. bore, which was blanked up at one 
end, and fitted at the other with a safety valve 
stated to be loaded to a pressure of 30 lb. on the 
inch, so that it formed, so to speak, an exhaust re- 
ceiver, and it was from this pipe that the steam 
supply of the kiers was drawn. There was no out- 
let on the kiers themselves, with the exception of a 
tap at the bottom, which was only used for empty- 
ing the contents when the steaming process was 
completed. For the purpose of charging the kier 
in the first instance it was fitted with two rectan- 
gular openings, each of which measured about 3 ft. 
longitudinally by 18 in. circumferentially. As these 
openings were in line with the longest diameter 
running lengthwise of the kier, practically speaking 
the cylindrical portion of the kier was cut through 
for nearly three-fifths of its length on one side, an 
additional stress being thrown on to the remaining 
section of metal in consequence. An attempt had 
been made to strengthen the openings by rivetting 
an angle-iron ring round the edge of each hole, but 
the scantling of this ring was much too light, and 
quite inadequate to atone for the loss of strength 
due to the material cut away, while the angle ring 
itself was further weakened by corrosion arising 
from leakage at the joint of the cover. It was at 
one of these openings that the kier gave way, the 
rent starting from the two opposite corners of one 
of the long sides in the first instance, and then run- 
ning completely round the circumference, so that 


half the cylindrical portion of the shell was peeled | ch 








away and opened out nearly flat. The fragments 
of the kier were thrown about in all directions, 
completely wrecking the building in which it stood, 
as well as two others alongside, the damage alto- 
gether being estimated at upwards of 10001. For- 
tunately, the explosion occurred at twenty minutes 
to six o'clock in the morning, before the day hands 
had commenced work, so that there were only two 
or three persons on the premises, and as these hap- 
pened to be in another part of the works they 
escaped injury. At the time of the explosion the 
engine which revolved the kiers was at work, and 
had been for several hours. The kier, which was 
made by Parkes, of Bury, about fourteen years ago, 
was not enrolled with any boiler inspection or 
insurance company, and thus the whole of the loss 
arising from the explosion falls upon the owner. 
The weakening effect of large openings in boiler 
shells, and the importance of providing such open- 
ings with suitable mouthpieces, does not appear to 
be adequately realised by many boilermakers and 
steam users, and we therefore propose to revert to 
the subject more generally in our next issue. 





MontTREAL.—Montreal hada good building season in 1887, 
About 3000 houses were erected. The greatest activity 
was in Hochelaga, and was occasioned by the erection of 
numerous factories. Houses ranging in value from 
3500 dols. to 10,000 dols. were most in dewand, The 
coming season is expected to be also a good one, on account 
of the opening of the Sault Ste. Marie route to the North 
West, and a prospect that the traffic of the North-Western 
States will pass through Montreal. 

Bournk Water Works, LIncoLNsHIRE.—An overflow- 
ing spring has been tapped by means of an artesian bored 
tube well at the depth of 99 ft. from the surface in the 
Oolite formation. The quantity yielded is 290,000 gallons 
per day through a 5 in. tube. tt is a noteworthy fact 
that this town is the only one in the United Kingdom 
which gets its supply direct from the source without 
pumping. Special means were taken for the safe exclu- 
sion of the upper springs, which are badly contaminated 
and of a chalybeate nature, and the results obtained are 
highly satisfactory. The work has been carried out by 
Messrs, C. Isler and Co., 88, Southwark-street. 





Hicu-Sprrp GEARING.— During the last few years and 
particularly since the adoptionof double-helical teeth, a 
great increase has been made in the speed at which heavy 
gearing is run, and in many cases there are now success- 
fully adopted, speeds which in former days would have 
been regarded as utterly impracticable. The most striking 
instances of this which we have come across is in the 
case of a pair of double-helical wheels at the works of 
Messrs. R. Johnson and Nephew, the well-known wire- 
drawers of Manchester. These wheels, which were cast 
by Messrs. Sharples and Co., of Ramsbottom, Lancashire. 
are 12 in. wide, on the face by 6 ft. 3 in. in diameter, and 
they have now been running for over a year at 220 revo- 
lutions per minute, the pitch line speed being thus 4319 ft. 
per minute. Notwithstanding this enormous speed the 
wheels run with scarcely any noise, and their working 
has been most satisfactory. is is the highest speed we 
have heard of for geared wheels running iron to iron, and 
the fact that it has been adopted with success is a most 
interesting one. 





Tar Lonpon CHamper or Commerce.—The annual 
meeting of the Engineering and Allied Trades Section of 
the London Chamber of Commerce was held last week ; 
the business of the meeting included the election of officers 
for the coming year, when Mr. E. H. Carbutt (chair- 
man of the Instituteof Mechanical Engineers) waselected 
chairman of the section, and the Marquis of Tweedale, 
Sir Bernhard Samuelson, Bart., M.P., and Mr. Ewing 
Matheson, were elected vice-presidents. The retiring 
members of the committee were re-elected for the coming 
year, with the addition of Messrs. R. G. Elwes, R. E, 
Middleton (chairman of Civil and Mechanical Engineers), 
and Mr. J. Gurdon L. Stephensou. It was decided that 
the section at is earliest meetings should discuss the fol- 
lowing subjects: (1) the present method of tendering to 
Government offices, with a view of widening the present 
system so as to permit all manufacturing firms of Hoc saa 
ability to take part in these tenders; (2) the Railway 
Rates Bill was considered as specially interesting the 
section, and a further delegate of the section was nomi- 
nated on the general Railway Rates Committee of the 
Chamber ; (3) the rw $e Liability Act and its pro- 
posed amendments affected the section as large employers 
of labour, and it was agreed that the views of the section 
should be specially taken ; (4) the Bill before the House of 
Commons in regard to telephone matters which dealt 
more especially with overhead wires, was also considered 
as‘coming within the scope of the section. The Paris 
Exhibition for 1889 attracted considerable attention, and 
some anxiety was manifested by members present as to 
the means of defraying the expenditure, which in 1876 
amounted to over 65,000/., and which, although estimated 
to be less at the Exhibition next year, would still amount 
to a considerable sum. The nominations therefore on the 
Lord Mayor’s probable committee, and the action to be 
by taken by that committee, were looked forward to with 
interest. Died new members were elected, and the 
meeting then separated with a vote of thanks to the 
airman, 


THE PHYSICAL SOCIETY. 


ArT the meeting of the Physical Society, held on Satur- 
day last, February 25th, Professor Reinold, F.R.S., Pre- 
sident, in the chair, Mr. Hugh Frank Newall was elected 
a member of the Society. The President read a letter 
received from the Council of the Royal Meteorological 
Society, referring to the forthcoming Exhibition of Appa- 
ratus used in Observations of Atmospheric Electricity, 
and requesting the loan of such apparatus belonging to 
members of the Society. 

The following papers were read : 

** Note on the Efficiency of Incandescent Lamps with Direct 
and Alternating Currents,” by Professor W. E, Ayrton, 
F.R.S., and Professor J. Perry, F.R.S. This relates to 
the question whether the “‘ efficiency” (candles per watt) 
is greater or less for alternating than for direct currents, 
Experiments made by Messrs. Shepherd and Wheatley, 
two of the students at the Central Institution (to whom 
the authors express their thanks for the valuable assist- 
ance rendered), show that no appreciable difference can 
be detected when the lamp is at the same candle-power. 
In performing the experiments three-way switches in con- 
nection with Gramme and Ferranti machines werearranged 
so that the current through the lamp could be quickly 
changed from direct to ein ae = or vice versd, adjustable 
resistances having been previous. % placed in the two cir- 
cuits to give equal readings on a Cardew voltmeter placed 
asashunt tothe lamp. The currents were measured by 
a reflecting dynamometer, wound with fine wire in order 
to make the error due to unequal current density over the 
section negligible. The problem has also been investigated 
from theoretical considerations, but the results as yet de- 
duced would not lead the authors to anticipate the equal 
efficiency found experimentally. An interesting discus- 
sion followed, in which Mr. Swinburne, Professor S. P. 
Thompson, Mr. Boys, and the authors took part. 

** Observations of the Height, Length, and Velocity of 
Ocean Waves,” by the Hon, Ralph Abercromby, F. R. 
Met. Soc. Several sets of observations were made by the 
author in the South Pacific in 1885. The heights were 
measured by a sensitive aneroid, and the length and velo- 
city by.a chronograph, — the length and speed of 
the vessel to be known. The largest waves observed in 
a heavy sea gave a height of 46 ft., length 765 ft., velocity 
47 miles per hour, and time period of 16.5 seconds. Great 
discrepancies exist between the results of different ob- 
servers, which the author believes to be chiefly due to the 
comparative rarity of well-defined simple waves. Reply- 
ing to a question from Mr. Bailey, the author said the 
effect on the barometer of the difference of wind pressure 
on the two sides of a wave was negligible. 

“ On the Vemperature at which Nickel begins suddenly to 
lose its Magnetic te eon by Mr. Herbert Tomlinson, 
B.A. Different authorities give different values, ranging 
from about 300 deg. to 400 deg. Cent. In investigating 
the subject, the author found that the said temperature 
depends on the magnetising force used, ¢.g., with magne- 
tising forces of 5, 99, and 182 units; the temperatures at 
which the permeability attained its maxima were 287 deg. 
Cent., 248 deg. Cent., and 242 deg. Cent., and those corre- 
sponding to permeability 0 were 333 deg., 392 deg., and 
412 deg. respectively. From the above results it will be 
seen that for small magnetising forces the change of per- 
meability from maximum to 0 is much more sudden than 
for the greater forces. As in iron, the permeability de- 
creases as the magnetising force increases. An experi- 
ment was shown, in which a nickel-plated brass wire was 
heated to dull redness whilst suspended between the poles 
of an electro-magnet, and allowed to cool. When the 
critical temperature was attained, the wire was suddenly 
attracted to one or other of the poles. In reply to Mr. 
Shelford Bidwell, the author stated that the changes in 
permeability due to ordinary atmospheric changes of tem- 
perature were considerable, when small magnetising forces 
were used. 

** Kxperiments on Electrolysis,” by Mr. W. W. Haldane 

B. Sc., Mr. H. Holden, B. Sc., and Mr. C. H. Lees, 
B. Sc. Whilst studying some electrolytic polarisation 
phenomena, with palladium electrodes in dilute sulphuric 
acid (pure), a dense liquid was seen, after receiving the 
current, to flow downwards in streaks from the anode, 
The paper is devoted to the investigation of the character 
of the liquid streaks, and the authors conclude that the 
streaks are of concentrated sulphuric acid, formed by the 
union of the hydrogen (occluded _ the electrode whilst 
serving as cathode), with the So, liberated at the same 
electrode when the current is reversed. Similar streaks 
were found with phosphoric acid, &c. 

In their next paper the authors hope to describe some 
experiments in which these and similar effects become of 
= 0 importance in changing the resistances of electro- 
ytes. 








Great WATERFALLS.—According to a recent calculation, 
the highest waterfalls in the world are the three Krimbs 
Falls, in the Upper Prinzgau; these falls have a total 
height of 1148 ft. The three fails next in height are found 
in Scandinavia—the Verme Foss, in Romsdal, 984 ft. ; 
the Vettis Foss, on the Sogne Fjord, 853 ft. ; the Rjuken 
Foss, in Thelemarken, 804 ft. ith a decrease in height 
of 213 ft. the three Velino Falls, 591 ft., near Zerni (the 
birthplace of Tacitus), follow next in order, and they are 
succeeded by the three Tessa Falls, in the Val Formazza, 
541 ft. The Gastein Falls, in the Gastein Valle , 469 ft., 
rank between the Skjaggedal Foss, in the Hardanger 
Fjord, 424 ft., and the Boring Foss, in the same fjord. 
If the width of the falls is taken into consideration, the 
most imposing are those of the Victoria Falls of the 
Zambezi, which are 394 ft. high, with a width of 8200 ft. 
A long way behind these falls come the Niagara Falls 





177 ft, high and 1968 ft. wide. 
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THE ‘‘CYCLONE” DUST COLLECTOR. 

Mr. Henry Simon, of Manchester, has just intro- 
duced from America a new and successful type of dust 
collector, which is here illustrated, and which has re- 
ceived the name of ‘‘ Cyclone.” 

It has no moving parts, and is practically composed 
of a conical funnel of sheet iron, into one side of which 
at the top the dust laden air is forced by the exhaust 
fan. The spout by which the air enters is so con- 
structed as to direct the current and cause it to revolve 
in a spiral in the cone, and with a tendency to descend 
towards the bottom or narrow point. The effect of 
this rapid rotation of the air is to cause the heavier 
particles of dust to be thrown by centrifugal force 


a 


against the surface of the cone to which they adhere, 
gradually slipping down until they find their exit 
at the bottom, where they can be drawn off. The 
air, on the other hand, as it gets near the lower end of 
the cone, where the ‘space is restricted, turns upward 
and escapes through the centre pipe at the top of the 
machine almost entirely free from dust. The exit of 
the air is thus absolutely free and unconfined. 

The principle of the machine is capable of extended 
application ; it is used to collect the sawdust, shav- 
ings, chips, &c., drawn by exhaust fans from wood- 
working machinery. 





RENEWING TELEGRAPH AND TELEPHONE 
WIRES. 

We illustrate herewith an appliance designed and 

atented by Mr. Dunn, engineer to the Caledonian 

ilway Company, for renewing telegraph and tele- 
phone wires, when by reason of age or corrosion they 
have to be replaced. 

The runner, as shown in the engraving, is attached 
to the arm by transverse jaws and an under pinching 
screw, and the outer end carries a free pulley over 
which the new wire is run. The pulley is a special 
feature of the tool, as it offers little or no resistance to 
the wire, and in drawing out enables one man to do 
the work hitherto done by two. The ‘‘ scouring” and 
‘*skinning ” which takes place when the wire is drawn 
over rough ground, or over arms against insulator 
bolts, or other rigid surfaces, is also completely 
obviated, and the wire is got into position without the 
zine coating being broken or in any way impaired. 
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The method of using is as follows: One runner is 
attached to along arm on each plate along the section 
over which a coil of new wire will run. The wire is 
then drawn out over the runners, and as these project, 
keeps quite clear of the standing wires on the poles, 
When draws out the wire is viced up on the runners 
and exchanged with the old wire, after which the 
latter is cut down. The whole process is gone through 
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EXPERIMENTS ON FORCED DRAUGHT. 
(For Description, see opposite Page.) 
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wire on the poles, and as this result is obtained not 
only without prejudice to the speed of work, but with 
very considerable acceleration to it, it is expected that 
the tool will be generally introduced. It will be ap- 
parent that it is much easier to lift the bight of the 
wire on to the runners as it is being drawn out, than 
to thread the wire over the arm between the insulator 
and the pole, as is done under the old system, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday the attendance 
on ’Change was good, but again there was very little 
business transacted. The tone of the market was weaker, 
and prices were a shade lower than on the previous week, 
No, 3 Cleveland pig iron being quoted 31s. 3d. per ton. 
Makers decline to book orders at this figure, and express 
their belief that owing to the steady condition and better 
prospects of the manufactured iron trade, and the engi- 
neering and shipbuilding industries, that pig iron prices 
will soon advance. Messrs, Connal and Co., the warrant 
storekeepers at Middlesbrough, had in stock there on 
Monday night 334,129 tons, This isa further decrease 
of 3044 tons on the previous week. It is manifest that the 
buyers of pig iron are at present satisfying their imme- 
diate requirements by purchasing from merchants and not 
direct from producers, A large volume of trade, however, 
is being done, and it is difficult to understand why prices 
remain so low, except that political rumours constantl 
disturb commercial circles. The enormous stocks bot 
in Glasgow and Middlesbrough, give the speculators and 
capitalists a power for regu ating the quotations of iron 
which they could not possibly otherwise obtain. Mean- 





while, people en 
the reduction A iio stores as a healthy sign. In the 
hematite pig-iron trade there is no new feature, and prices 


in legitimate business look upon | 3, 





without the new or old wire getting foul of any other | are unaltered. The manufactured iron trade continues 
| better, and there is still a good demand for plates and 


shipbuilding iron. 

Engineering and Shipbuilding.—On the northern rivers 
there is more activity in both engineering and shipbuild- 
ing, and most of the establishments are now in full swing. 
There have been very few launches since our last notice, 
but at many of the yards there are several vessels in a very 
forward condition, which will soon be ready for the water. 
On Monday at the shipbuilding yard of Messrs. Joseph 
L. Thompson and Sons, North Sands, Sunderland, a steel 
steamer was launched of about 3500 tons deadweight capa- 
city, built to the order of Mr. Jennerson Taylor, of Sunder- 
land. The vessel is built on the cellular bottom and web 
frame principle for the highest classification, having 
longitudinal plate intercostal stringers. The engines, which 
are of the triple-expansion type, have been built by Mr. 
John Dickinson, of the Palmers Hill Engire Works. They 
are of the most improved design, having patent valve gear 
and Dickinson’s patent steel-built crankshaft. As the 
vessel left the ways she was named the Beethoven. 


The Steel Trade.—All the steelmakers continue busy, 
and are pressed for deliveries of plates and angles, but 
there is still a scarcity of rail orders. The Eston Steel 
Works of Messrs. Kolckow, Vaughan, and Co. are now in 
full operation, and the directors of that company have 
just decided to pay a dividend of 3 per cent. It is ex- 
pected that the next dividend will be much better. 

The Coal and Coke Trades.—All kinds of fuel are in 
good demand, prices are well maintained, and the 
collieries and coke ovens in Northumberland and Durham 
are working better than they have done for some time. 





Gas aT Paris.—The revenue of the Parisian Company 
for Lighting and Heating by Gas amounted last year to 
°005,9771., as compared with 2,958,699/. in 1886, showing 
an increase of 47,278/., or 1.60 per cent. last year. Decem- 
ber contributed 33527, to the increase of 1887. 
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COMBUSTION WITH NATURAL AND 
FORCED DRAUGHT. 


On the Combustion of Coal and some Evaporative Experi- 
ments with Natural and Forced Draught.* 
By Witx1aM GEDDES SPENCE. 
(Concluded from page 189.) 

From column No. 39, Table I., it will be noted that as 
the rate of air supply to gas is increased the efficiency of 
combustion rises, the difference between no air opening 
above and a ratio of 3; being 11.8 per cent. increase in favour 
of air direct above. Also when no air was admitted direct 
to the gases the chimney emitted large volumes of dense 
black smoke lasting for about 3} minutes; this was followed 
by from 14 to 2 minutes of smoke, taking from 3 to 3 
minutes to die away to transparency, the total duration o| 
smoke being some 8 minutes, by which time the fires were 
about ready for raking, which again sent upa fresh supply, 
and by the time this had died away it was nearly time to 
charge again, so that the chimney was only free from 
smoke for a very small percentage of the total time of 
trial, | The intensities and durations of the smoke, as 
given in columns Nos. 35, 36, 37, and 38, were each got 


rate of combustion of about 17 Ib. coal per square foot 
grate per hour. With Welsh coal the rate of air supply 
direct to the gases might probably have to be somewhat 
reduced, but would still remain a very considerable 
amount. 

Turning now to the forced draught series, the intention 
there was to keep the rates of evaporation as nearly simi- 
lar as possible to those that had been worked under 
natural draught and note the efficiency of combustion, 
first, when using forced blast at atmospheric temperature, 
and then with the blast heated to as high a temperature 
as probably could be attained by any apparatus of reason- 
able dimensions for utilising the waste heat of the escap- 
ing gaces in the uptake. The blast was created by a com- 
bined fan and engine E, Fig. 4, kindly lent for the experi- 
ments by Messrs. Donkin and Nichol, The air from this 
fan was first driven through an air heater F, and 
passing into the main duct G entered the closed ashpits 
and fronts by the branch pipes H. The volume of air 
used was measured by an anemometer placed at the point 
J in the exit pipe of the air heater. The air during the 
hot blast trials was measured in the same manner and its 





temperature got by a mercurial thermometer hung in the 
centre of the main duct about the pointG. This arrange- 





back occurred on opening the firedoors. The best results 
obtained were those in trials 3 and 4, when a mean of 
9.57 lb. water per pound coal was er from and at 
212 deg. Fahr., giving an efficiency of 0.678. This result 
was got with an area for direct air supply to gas of x of 
the total open space among firebars, and a rate of total 
air supply of 26.6 lb. air per pound coal. The highest 
efficiency obtained under natural draught was 0.727 
or 7.2 per cent. better than the forced draught results. 
From the results of the ten trials given in Table IT. it was 
concluded that no satisfactory results could be obtained 
in these furnaces on grates as shown in Fig. 1. It was, 
therefore, decided to remove the firebars and fit others 
having a much smaller percentage of open space between 
them. By doing this and lowering their level consider- 
ably below the centre line of the furnace, it was Loe pe 
that the supply of air from below would be so curtailed as 
to allow of a proper amount of air being supplied direct 
to the gases, still leaving the total rate of air supply not 
more than 18 lb. or 20]b. air per pound of coal. The 
grates shown in Figs. 6 and 7, 224, were there- 
fore fitted; in these the line of firebars was —— 
down to 5in. below the centre line of furnace. y 
this means a fire of some llin. thick could be main- 


Fig. 10. Uptake temperature curves taken on 13% Sept. 1887. — Air admission to gases gradually increased . 





1). Uptake temperature curves taken on Sept. €3°% 1887.——Air admission to 
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from about five or six observations taken during every 
trial, the fire being allowed to first become quite clear, and 
then three shovelfuls of coal being spread evenly on each 
grate the intensities and duration of the smoke was noted, 
and the mean of the several observations placed in 
Table I. 

The conclusions to be drawn from Table I. appear to the 
writer to be: 

1. That it is impossible to obtain satisfactory combus- 
tion in furnaces having the whole air supply drawn up 
from the ashpits through the fires only. 

2. That with any arrangement of grate similar to that 
used in these experiments a collective area of not less than 
7 to +s of the open space between the firebars should be 
allowed for the admission of air direct to the gases. That 
this area should be made up from holes § in, or at most 
#in. in diameter spread over the furnace fronts, doors, and 
bottoms of back bridges. 

3. That, even having this provision for air supply, with 
the thickness of fire necessary in practice, it is extremely 
difficult to get a rate of air supply over 20 lb, air per pound 
of coal, and that the chances of the air supply being 
deficient are much greater than that of its being exces- 
sive, 

4. That with a sufficient and properly distributed supply 
of air direct to the gases, the same rate of evaporation can 
be obtained from a boiler as with the air passing up 
through the fires only. That the coal consumption will 
be reduced some 10 per cent., while the smoke will be 
diminished fully 50 per cent, both in intensity and dura- 
tion. 

The above remarks refer to North Country coal of fairly 
good quality and to boilers working at moderate rates of 
evaporation, say 51b. to 6 lb. water from and at 212 deg. 
Fahr. per square foot heating surface per hour, with a 





* Paper read before the North-East Coast Institution 
of Engineers and Shipbuilders, 


Uptake temperature curves taken on 24¢h Sept. 1887.— Air admission to gases 
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ment prevented any discrepancy in the apparent tempera- 
ture due to radiation from surrounding bodies, and the 
temperature obtained was that of the air alone. A section 
and plan of the air heater is given in Figs. 8 and9 ; it was 
constructed from the bottom tier of tubes of an old Roots’ 
boiler, which had some time before been dismantled at 
Messrs. Hawthorn’s St. Peter’s Works. It consisted of 
a cast-iron entry pipe A, 9 in. inside diameter; this was 
connected to the exit pipe B, which was also of cast iron, 
and 10 in. inside diameter by twelve wrought-iron pipes 
C, each 5 in. inside diameter, the whole was inclosed in 
the sheet-iron case or house D, containing the grate E, 
and fitted with a chimney F, In all the trials the air 
passed through these tubes, only that during the hot blast 
series, Table LV., a es coke fire was kept burning on the 
grate E, which raised the temperature of the passing air 
to that given in column 26, Table IV., which is the mean of 
halt: henshy readings taken from the thermometer at the 
point G. 

Taking first Table II., in this series the grates used were 
the same as had been employed for the natural draught 
trials as shown in Fig. 1. On these it was found impos- 
sible to obtain any satisfactory results. Owing to the 
small diameter of the furnaces the fires could nct be kept 
thick enough to prevent their being burnt into holes. In 
endeavouring to reduce this evil the small space left 
between the coals and the furnace crown precluded any 
chance of satisfactory combination of oxygen with the 
gases from the coal. Even under these circumstances, and 
with the area for the air direct to the gases reduced to tho 
of the open space through the grates, the rate of air supply 
with grates 1 ft. 10in. long. and an air pressure of 0.625 in. 
water in main duct G, equalled 20.7 lb. air per pound coal, as 
in trials 7 and 8, The open space between the firebars in the 


grates amounted to is of the whole grate area, and 
owing to this and the restricted space between the fires 








and the furnace crowns a considerable amount of .flashing 





decreased 





tained, a reasonable amount of space between the coa 
and the furnace crown being still left. The firebars 
were # in. thick, having air spaces ¥; in. wide, giving a 
total open space between bars of } the total grate area, 


instead of os as formerly. Owing to the lowness of the 


rates and the consequent difficulty of making satisfactory 
an tudinal side bars the firebars were placed crosswise 
as shown at A, Fig. 9. The results as got on these grates 
with forced blast at atmospheric temperature are given in 
Table III. Trials 1-2 give results as got by working the 
boiler at about natural draught rates of evaporation, the 
ates being reduced so asto make the rate of combustion 
9.5 lb. per square foot grate per hour and ratio of heating 
surface to coal = 1.56. No air was admitted direct to the 
gases, and the total rate of air supply =17.11b. air per pound 
coal, The water evaporated per pound coal from and at 
212 deg. Fahr.=9.41, giving an efficiency of 0.667. The 
smoke lasted for 7? minutes, 3 minutes of which were of 
No. lintensity. ‘Che results got from natural draught 
with no air direct to gases = 9.166 lb. water from and at 
212 deg. Fahr., giving an efficiency of 0.65; so from this 
the results due to the forcing of the combustion would 


appear to have been as rl or 2°6 per cent. in favour of 
the forced draught. 

In trials Nos. 3 and 4, 29 holes ¥ in. in diameter were 
opened round each door, giving a total area for air direct 
to gas of 14.34 square inches, being rather better than 
one-tenth of the total open space between the firebars, 
The rate of combustion was 37 lb. coal per square 
foot grate per hour, and the heating surface per pound of 
coal was 1.66 square feet. The rate of total air supply was 
20.3 1b. air per pound ceal, and the water evaporated from 
and at 212 deg. Fahr. 10,675 lb. per pound coal, giving an 
efficiency of 0.757 ; the smoke lasted for 4 minutes, and 
was never of greater than No. 3 intensity. Comparing 


























226 


ENGINEERING. 





[Marcu 2, 1888. 








these trials with Nos. 1 and 2 the efficiencies are as 
0.757 or 13.5 per cent, in favour of the air supply direct 


0,667’ 
to the gases. The best results got under natural draught 
were those in trials Nos. 29, 30,31, Table I., when 10.25 lb. 


water were evaporated from and at 212 deg. F. per pound 


0.757 
or ~—.. = 4,1 per cent, 
7a *1 PS 
in favour of the forced combustion. In trials Nos. 5, 6,7, 
the opening for air to the gas was increased to rather more 
than one-seventh of the open space through the grates; 
with this ratio of opening a rather lower efficiency was 
obtained. The purpose of trial No, 14 was to keep the 
ratio of heating surface to coal the same as in trials Nos. 
3, 4; 5,6, 7; but to increase the rate of combustion to 
47.5 lb. coal per square foot grate per hour by reducin 
the area of grate from 7.2 square feet tu 5.8 square feet an 
increasing the pressure of air in ashpit to 0.66 in. of water. 

In trials Nos. 17 and 18 the ratio of heating surface to 
coal was also kept about the same, and the rate of combus- 
tion per square foot grate reduced to 31.5 lb. per hour by in- 
creasing the grate surface to 8.25 square feet and reducing 
the pressure of air in the ashpit to 0.3 in. of water. In 
neither of these series was so high an efficiency reached as 
that got in trials Nos. 3 and 4, The intention of trials 
Nos. 8,9; 10, 11; 12, 18 was to show at what rate the 
efficiency would fall consequent on increased rates of eva- 
poration. 

In Nos. 15 and 16 the rate of evaporation was decreased 
below that of Nos. 3 and 4 to observe what increase of 
efficiency would follow. 

In the hot blast trials Nos, 1, 2,3; 4,5, Table IV., the 
ratio of heating surface to coal was kept as nearly similar 
as possible to that in trials Nos. 3,4; 5,6, 7, in Table ITI. 
The best results obtained were those in trials Nos. 1, 2, 3, 
where the rate of combustion was 34.75 Ib, coal per square 
foot grate per hour with 1.77 square feet heating surface per 
pound coal, the rate of total air supply being 18 Jb. per 
pound coal, at a pressure of 0,338in. water in the ashpit, and 
a temperature of 261 deg. Fahr. The area allowed for air 


of the total open space through grates, 


coal, giving an efficiency of 0.727, 


direct to gas was ri 


and the smoke lasted for 5 minutes, never being of more 
than No. 2 intensity. The water evaporated from and at 
212 deg. F. was 10.741b. per pound coal, giving an efficiency 


of 0.761, or an increase of tes = 0.53 per cent. in favour 


of the heated blast. 

Jn trials Nos. 4 and 5 the ratios of heating surface to 
coal were kept the same as in trials Nos. 1, 2, 3, but the 
rate of combustion was decreased from 34.75 to 30.38 by 
increasing the grate surface from 7.2 to 8,25 square feet, 
and decreasing the pressure in the ashpit from 0.338 in. 
to 0.24 in. water. The results got were practically equal in 
efficiency to those of trials Nos. 1, 2,3. Trials Nos. 6, 7 
were carried out tocompare with Nos. 15,16 in Table III. 
The water evaporated per pound coal was 11.06 lb. from 
and at 212 deg. Fahr. per pound coal, giving an efficiency of 


0.784, or 0.784 _ 41 per cent. in favour of the heated 


0.753 
blast. 

In making the above comparisons between forced and 
natural draught, the writer has made no allowance for 
steam used in driving the fan to create the blast, which, 
when taken into account, will slightly reduce the per- 
centage gain shown in favour of forced draught. 

The chief points that seem to the writer to be indicated 
by Tables Nos. II., III., and IV. are: 

1. That they bear out the natural draught, Table I., in 
this, that a very considerable area for air direct to the gases 
must be supplied to insure efficient combustion and re- 
duce smoke. 

2. That in designing a grate for forced draught the ratio 
of open air space between firebars to total grate surface 
should be much less for forced than for natural draught. 

8. That a moderate air pressure of about 0.35 in. water 
in the ashpit, giving a rate of combustion of about 35 lb. 
coal per square foot grate per hour seems more economical 
than greater air pressures with increased rates of com- 
bustion. 

4, That by the use of moderate forced blast a higher 
efficiency of combustion is obtainable than by using 
natural draught simply. 

5, That in order to make a commercial success of any 
arrangement for raising the temperature of the air for 
combustion by the waste heat of the escaping gases, the 
heater would require to be very efficient and of small first 
cost and up-keep. 

It seems strange that in the present state of keen com- 
petition bringing into existence endless kinds of apparatus 
for increasing the fraction of practically mitin heat 
from steam when once generated, that so little effort is 
generally made to improve the design of the furnace for 
generating that steam ; although the benefits to be derived 
in this direction were very fully laid before engineers as 
early as the year 1841 by the late Mr. .C. Wye Williams, 
to whose works the writer is indebted for much guidance 
in this matter. It is quite within the mark to say that, 
at the a egy moment, by far the greater number of 
marine boiler furnaces have no provision whatever for 
burning the coal gas they generate, as the little air that 
is admitted direct above the grates is quite inadequate for 
the volume of gas generated from North Country coal, and 
is seldom even sufficient for the quantity that would be 
necessary foracoke fire. This is a matter of particular 
importance in this district, for, by this fact, Welsh steam 
coals, containing a smaller percentage of volatile combus- 
tible constituents, obtain an undue superiority. There 
seems a general concensus of opinion among engineers 
that a considerable reduction in consumption results from 
using best Welsh in place of best North Country coals. 
But the mean relative absolute evaporative value of the 





15 


two cannot be placed at a higher ratio than 14.625 


or 2.5 per cent. in favour of the Welsh; and the writer 
would here venture the opinion that a very appreciable 
fraction of the advantage usnally claimed for Welsh coal 
is due to the fact that, as a rule in practice, just the same 
amount of air is admitted direct above the grates in both 
cases, whereas for North Country coal a considerably 
greater amount is necessary. It also appears to the 
writer (and the annexed experiments seem to bear this 
out) that of the saving which has already been actually 
obtained in practice by the application of forced draught, 
a considerable portion must be credited to the more en- 
o oneeed methods of air introduction, which the advocates 
of this system have usually introduced when fitting their 
forced draught apparatus, and that the economy due to 
the forcing of the draught per se (namely, reduced air 
supply and increased mean temperature between furnace 
and uptake giving more rapid transmission of heat through 
the plates), is not so considerable as it would seem when 
merely looked at in the general way. For instance, had a 
system of forced draught, giving results similar to those 
got in trials Nos. 3, 4 in Table IITI., been titted to a boiler 
under natural draught similar to trials Nos. 1 and 2, 
Table I., the increase of efficiency would have been in the 
ee or a clear saving of 16.4 per cent, in 
favour of the forced draught; and had a system similar 
to that given in Table IV. been adopted, the saving would 


have been ee or 17.1 per cent. in favour of heated 


forced draught, with the entering air raised to 261 deg. 
ahr. But when the natural draught results, as per 
trials Nos, 29, 30, 31, Table I., are taken as the basis of 
comparison, the relation between the two is for cold 
forced draught as a =4,1 percent, gain, and for heated 
10.74 _ 
10.25 

It is certainly not the intention of the writer to give the 
above as the best relative results that may be expected, as 
much better methods of applying forced draught probably 
are and certainly will be adopted ; and it must not be 
forgotten that the boiler experimented upon was designed 
with a view to being used under natural draught only, and 
with more extended experience and a boiler ~ out espe- 
cially for forced draught better results might be expected. 
Also, besides the small saving shown above, the Dp omg 
of artificially forcing the combustien has several impor- 
tant bye-advantages : first, it renders the furnace practi- 
cally independent of weather and climate, as the air 
necessary for full pa evaporation is always at command, 
and many natural draught marine boilers steam but poorly 
with a light following wind, under which circumstances 
the fires have to be unduly worked, causing considerable 
waste ; also, a very cheap and inferior quality of coal can 
be burned effectually, and the boiler kept at full power ; 
and, lastly, there ought to be some slight gain in increased 
speed of vessel, as steam can be maintained steadily by 
shutting the blast off from the fire during cleaning, and 
increasing the air pressure to the other furnaces, which 
advantage appears quite tangible when we consider that 
most cargo boat engines have either to be linked up during 
cleaning fires, or suffer a loss of pressure, and that some- 
times it is nearly an hour before the pressure is fully 
regained, which, with six furnaces and each fire cleaned 
once every twenty-four hours, means that practically the 
ship is worked at reduced power for 25 per cent. of her 
steaming time. 

The above results seem to the writer to point to the 
desirability of having a series of reliable public trials con- 
ducted by an engineer of recognised reputation and 
ability ; and if this Institution could have any influence 
to induce the Executive Committee of the late Newcastle 
Industrial Exhibition to apply to this purpose -_ of any 
surplus funds they may At left at their disposal, it 
would certainly be a great step in the right direction. Say 
two similar type boilers were tried, one fitted up as best 
suited for natural draught, and the other designed ex- 
pressly for forced draught, and let them both be steamed 
for say twelve hours per day for ten days, an equal amount 
of water being evaporated by each, each day, and the dif- 
ference in coal consumption measured, or an equal weight 
of coal to be burned by each, each day, and the difference 
in evaporation measured. If these trials were undertaken 
it would be interesting to have arrangements made for in- 
troducing the air for passing up through the grates and 
that direct to the gases by separate pipes in which anemo- 
meters could be placed, and the relative weights of air being 
supplied m4 through the fire, and direct to the gases thus 
determined. 

If to the above trials could be added an open competition 
of the various practical methods of applying forced com- 
bustion as at present before the public, coupled with a 
= from North Country colliery owners for greatest 

reedom from smoke, this paper would, in the opinion of 
the writer, have done some service, and the results thus 
got from public trials, certified by a recognised authority, 
would do much to place in a fuller and truer light the 
relative merits of two systems of combustion, which are at 
present viewed by members of the engineering profession 
with very varying degrees of confidence. 

The annexed Tables give further particulars : 


Particulars of Boiler, 


proportion of 


forced draught as 4.78 per cent. gain. 


Furnaces... <a ob 
Heating Surface in Square Feet : 
Tubes .. a sa os us 
Combustion chamber sides and top 
+s Po furnace end 
on. = tube-plate 
Outer tube-plate .. oe : 
Total heating surface .. 


Area over besides in square feet 
é: h tubes va be 
Space for Gases in Cubic Feet : 
Between grates and tubes ‘ 
Inside tubes .. -, ae A. “a 
Total space between grates and outside 
boiler «~ as we oF 
Water surface in square feet 
Steam space in cubic PS ov ee me 
Properties of Saturated Steam at 55 lb. Gauge 
pe ae af al 
Temperature in 8 Be.sses oa at 
T ~ a eggs in Fahr. units from water at 32 deg. 
Latent heat in degrees Fahr. .. 
Weight in pounds per cubic foot 
Volume per pound in cubic feet bs ae 
.»  Ofsteam from one cubic foot water .. 


Copy of Borough Analysts 4 
Laboratory and Assay Office, 75, The Side, 
Newcastle-on-Tyne, Oct, 15, 1887. 
I hereby certify that I have analysed the under-mentioned 
example of coal, and that I find the following results : 
Sample received October 4, 1887, contains— 


of 


302.9 


1173.8 
900.8 
0.1648 


6. 
878.0 


Per cent. 
Carbon 80.51 
Hydrogen 
Oxygen 


Coke ve 3 
Volatile matters 


Calorific power ; pounds of water evaporated 
from and at 212 deg. Fahr., by 1 lb. of the coal 
as determined in Thompson’s calorimeter 14.1 
Do. do. by calculation.. 14.21 
JOHN PatTTINsON, F,I.C, 
Messrs. R. and W, Hawthorn, Leslie, and Co, 


Mean Results from Temperature Curves taken on 
September 13, 1887. 


Air Admission to Gases gradually Increased. Pyrometer used 
had Metallic Bar for working Index Hand. 





Air Opening Direct to Gases 





Square Inches 
pening for Air direct to 


Gases, 





Holes open at A, Fig. 1. 
Holes open at C, Fig. 1. 
Holes open at B, Fig. 1. 
Square Inches open to Gas. 
Square Inches open among Firebars. 


oO 





Ratio Opening to Gas to Opening 


Great Surface in Square Feet. 

Number of }in. Diameter 

Number of § in. Diameter 
among Firebars. 


Number of , in. Diameter 


Total Areain 


Mean Temperature of Uptake in 


| Degrees Fahr. 





| | 0 

| 14.625 a 
21.8 
875 

27.56 
875 

42.25 
875 





14.625 | 21.8 


14.625 27.56 


i) a w > | Mark of Curve. 


14,625 42.25 














| 780.4 





Mean Results from Temperature Curves taken on 
ember 23 and 24, 1887. 
Pyrometer used had Porcelain Expansion Rods for Working 
Index Hand, 





Air Opening direct 
to Gases. ~ 


Number of } in. Diameter Holes open 


° | below Bridges at C, Fig. 1. 
Square Inches open to Gases. 


Square Inches open among Firebars. 
Ratio of Total Opening to Gases to Opening 








in Furnace Fronts at A, Fig. 1. 
for Air direct to Gases. 
from and at 212 deg. Fahr. (about). 


in Boxes at B, Fig. 1. 
Total Area in Square Inches Opening 


among Firebars. 
Pounds of Water Evaporated per Pound of Coal 


Number of ,° in. Diameter Holes open 
Number of § in. Diameter Holes open 
Pounds of Air per Pound of Coal (about). 

| Mean Temperature in Uptake in deg. Fahr, 


Grate Surface in Square Feet. 
| Duration of Smoke in Minutes, 


Mark of Curve. 











0 


875 


: 1 
wir 0/13 6.74 || ssa 
bs 

876 | 81.7 
42.25] 1 
876 | 20.7 


> 


14,625 


o 
o 





14.625 88 18) 0 | 27.56 
| | 
48 | 42.95 
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14.625 88 | 18 
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Tue GerMaN Navy. —The German Government has 
ordered the construction of a cruiser, which is to attain a 
high rate of speed, and the cost of which is estimated at 





8 
ne She is to be built in the Germania yard at 
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‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitep sy W. LLOYD WISE. 
BELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 


The number of views given in the ification Drawings is stated 
in each case after the price ; none are mentioned, the 
Specification is not illustrated 


toy ES pocihcations may be obtained at 88, Oursitor-street 
ies 0, i, may a s 
Tene, IC., stther personally, oF by letter enclosing 
snc 5 cacaaeannanae euimmnal ean 
The spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from 
‘the advertisement of the acceptance of a complete ‘ 
ive notice at the Patent Office of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


GUNS, &c. 


Apparatus for Training Guns, [ed '¢ ign) November 
or uns. . 8. ovember 
5,H1886._—The object of this invention is to allow a centrally 
ivotted gun to be trained rapidly through a large angle, and also 
bo allow it to be slowly moved when giving the final adjustment. 
The o> seamen consists mainly in the employment of a worm 
K which can readily be thrown in or out of gear with a wormwheel 
J to allow of the gun being trained quickly when the worm is out 











[Ik 


eas , 
(=) enefamnba | 


———————3 








of gear and slowly when thrown into gear. When the worm K is 
gearing with the wormwheel J the fore end of the rod P (Fig. 3) 
enters a hole in the casing D! which forms part of the gun pedestal 
D. When the rod P is drawn back by the handle P! at its rear 
end, the fore end of the rod is drawn out from the hole and the 
fore end of the hollow axis L can be moved aside so as to put the 
worm K out of gear with the wormwheel J. (Sealed January 13, 


14,756. J. Rogerson, Croxdale Hall, and A. Downie, 
Stanhope, Durham. Improvementsin Gun Carriages 


Y 
Mpa, 









the slide or platform O by eyes o!, 0. The slide or platform, 
carriage, and gun, are all carried on a pivot P and revolve on 
rollers Rt running on a race R2. The elevating and traversing 
gears are of the ordinary types. The recoil is overcome by means 
of hydraulic rams T working in cylinders S. (Sealed January 17, 
1888). 


55. J. Stur; Birmingham. Improvements in 
and Appe: ing to Machine Guns, (8d. 2 Figs.) 
January 8, 1887.—This invention relates to a gun for discharging 
misejles with great rapidity by means of compressed gir, supplied 


from a suitable reservoir. The bullets are contained in a coiled 
pipe inclosed ina drum C. The lower end of the coil is in com- 
munication by a branch pipe with the compressed air main A, 80 
that the bullets are continuously and automatically pressed for- 
ward into the breecli of the gun B. The gun is provided in its 
rear portion with a main cock Dand a second cock E. Both 
these cocks can be rotated by hand levers so as to be opened or 
closed to pipes leading from the compressed air main A, To work 
the gun in the ordinary way, the cock E is closed, and the main 
cock D is turned by means of its handle as often as required. 
When the chamber in the cock D comes opposite the compressed 
air inlet L it takes in a charge of compeosned air, In the mean 
time the air pressure at the rear of the bullets in the coil or maga- 
zine has forced a bullet up into position in the breech of the gun. 
As soon as the main cock D comes into the horizontal tion 


yr \ 
(le 9) ) 


shown in the figure, the bullet is discharged from the gun by the 
compressed air contained in the chamber of 
repeated as often as the cock D is rotated. But when at close 
—— and for a short space of time a very rapid or shower-like 
ischarge or stream of bullets is to be made, the main cock D is 
left in the position shown, and the cock E is opened by means of 
its lever F, so as to admit the compressed air continuously to and 
through the cock D and discharge the bullets as fast as they are 
forced up into the breech. In order to allow of the gun being trained 
laterally, the drum C is made to revolve in a circular bearing G. 
The gun is free to be trained vertically and laterally without the 
need of sliding joints and the like, the required flexibility being 
obtained by forming the pipe A with one or more bends or coils 
A*. (Sealed January 10, 1888). 


228. G. Siddell, Sheffield. Improvements in the 
Manufacture of Shell and other Projectiles. (4d.) 
January 7, 1887.—A soft steel projectile has its head or cone part 
hardened by blowing or burning carbon into it. The heated pro- 
jectile is then plunged and cooled into oil and blacklead so as to 
increase the hardness of the cone part and toughen the body. 
(Sealed January 13, 1888). 


E. Donn, London. Improvements in Appara- 
tus for Controlling Torpedoes. (8d. 2 Figs.) January 8, 
1887.—The position of a to o beneath the surface of the water 
is controlled by the rise and fall of a float at a distance through 
interposed hydraulic gear. (Sealed January 17, 1888). 


331. J. Vavasseur, London. Improvements in 
Steel Projectiles for Piercing Armour Plates. [1ld. 
5 Figs.) January 8, 1887.—The improved projectile is built up in 
parts, comprising essentially a hollow shell of tempered steel 
with an inner or proven ap a or pieces of tempered steel fitted 
within the shell. (Sealed January 17, 1888). 


527. J. Vavasseur, London. An roved Centre 
Pivotted Mounting for a Rapid- Gun. [lld. 
9 figs.) January 12, 1887.—In the centre of the fixed baseplate 
A is a pivot A'. The baseplate is carried at its outer edge on 
conical rollers E. The turntable B has screwed into its central 
opening a bronze block C bearing upon balls D. The block C is 
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adjusted by screwing it more or less far into the central hole of 
the turntable B, so that whilst the main portion of the weight is 
taken on the block still the rollers E at the periphery of the turn- 
table are not lifted from their track. The main frame consists of 
the turntable B, a transverse armour-plate G, and a support H in 
the rear of thearmour-plate. (Accepted January 14, 1888). 


7054. T. Bland, London. Improvements in Sights 
for (8d. 4 Figs.) May 14, 1887.—This invention 
relates to the use of a diamond mounted upon the barrel or sight 
of a firearm in such a manner as to reflect the rays of light, where- 
by it b a pi object, and thus facilitates the align- 
ment of the barrel. (Sealed December 23, 1887). 


HEATING AND ILLUMINATING, 
14,770, F. R. Baker, a. Improvements 
in ti bon and other Oil Lamps. (8d. 6 sigs.) 
November 15, 1886.—The oil is contained in the base of the lamp, 
and is forced by means of compressed air up into the wick 








chamber, The lamp having been charged with oil through 


the cock D. This is | Ries 


@ plug, the air tap A is ‘closed and the chamber c is ed. 
with air at a considerable pressure by means of the pump e. 

the lamp is to be used, the air tap his opened, and the compressed 
air is admitted to the upper part of the oil reservoir, so as to force 
the oil up the central tube j into the wick chamber m. The air pres- 








sure, and consequently the su ply of oil, may be cut off at any 
time by closing the tap h. e overflow of oil from the wick 
chamber is received into the annularcompartment z. Fig. 2 is a 
simplified modification. (Sealed December 23, 1887). 


15,560. J. Schweizer, Solothurn, and P, E. Huber, 

Switzerland. Improvements in Apparatus 
for Ligh’ and Hea’ with Petroleum or other 
Substance. (8d. 12 Figs.) November 29, 1886.—The petroleum 
is supplied under pressure from a reservoir A to the burner B 
through a pipe C1, which is provided with a suitable stop-valve c, 
To start the apparatus the burner B is heated by any convenient 
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means such as by the application of a flame. The petroleum 
entering into the chamber a is vaporised, and the petroleum 
vapour passes out by a pipe d, issues out at the orifice d°, and 
enters by the opening e the chamber b, thereby inducing a circum- 
ferential flow of atmospheric air into the chamber b. e mixture 
on issuing at the holes n is ignited, and the heat of the flame will 
maintain the chamber a at a suitable temperature for effecting the 
necessary vaporisation. (Sealed January 18, 1888). 


579. T. C. J, Thomas, London. Fugrovements in 
Lamps. [lld. 12 Figs.) January 13, 1887.—Fig. 1 shows the 
improved lamp in half vertical section. igs. 3 and 4 are respec- 
tively a vertical section and a plan of the combined burner and 
air heating chamber. The gas is supplied directly to the burner 
85 by the central pipe 1. The air heating chamber 2 is formed with a 


ig.1. 
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series of concentric pipes or annular divisions to aid in distributing 
and heating air on its way to the burner. The lower ends 32 of 
these pipes or annular divisions are secured inwardly so as to 
ide fhe heated air towards the centre of the burner and on to 
e inner or upper surface of the flame. The burner proper 365 is 
made solid in its lower part and with a central passage whence the 





issues through lateral holes. An annular concavity 43 serves 
fo deflect the gas issuing from between the central portion of the 
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burner and the “ curtain” 40 in an upward and outward 
(Accepted January 7, 1888). 


J. Lyle, Paisley, Renfrew, N.B. Improve- 
ments in the of Mineral and other for 
Heating and Lighting Purposes and in Appliances 
Connec therewith. (8d. 8 Figs.) January 14, 1887.— 
This invention relates chiefly to the construction and arrange- 
ment of annular central oil nozzles within annular nozzles so 
as to produce an annular spray jet and flame of oil and air, or oil 
and steam, either with or without a central air tube and jet. 
(Sealed January 24, 1888). 


13,428. D. Moore and F. 8. Moore, Brooklyn 
U.S.A. Improvements in the Mode of and Means for 
Feeding Oil and similar Fluids to and Burning the 
same in Lamps, Stoves, and Furnaces. (8d. 5 Figs.) 
October 4, 1887.—This invention relates to a method of feeding the 
oil through water to the wick or other place of burning. fig. 1 
illustrates a steam boiler furnace. A nozzle 5 supplied with oil or 
other combustible liquid lighter than water from an elevated stor- 
age tank 1, delivers the oil in globules, which rise up through the 
water to a plate or sheet of fireclay, asbestos, or other absorbent 
material, and the oil is ignited and burned upon or in such ma- 



























































terial. Air for combustion is supplied by pipes 3, 8. Fig. 2 illus- 
trates an oilstove. In this case the oil rises in globules up through 
a perforated plate 15, which is arranged qomall dictenee avails 
level of the water, and serves to prevent the wick 16 from ex- 
tending downwards into the water. The lower portion of the 
wick is thus immersed in a layer of oil floating on top of the 
water. The lamp a (Fig. 8) has an oil reservoir b inclosed in the 
water chamber c. The oilcannot escape as long as the vent d 
is closed by the plug ¢. This vent may be slightly opened by 
 sqpomenin down the lever g by means of the J. hen the vent 

open oil will rise from the nozzle h to the wick ¢ in which it is 
burned. (Sealed January 17, 1888). 


REGULATING AND CONTROLLING, 

15,404, EX. W. Cole and A. F. Cole, Stourport, Wor- 
cester. Improvements in or relating to Gas an 
other Fluid Pressure pear yr Apparatus, [lld. 
18 Figs.) November 25, 1886.—The object of this invention is to 
prevent the passage of gas or other fluid in case of leakage or 


Fig .4. 





















































escape. In one part of the chamber A is an outlet B forthe gas ( 


which may be closed by means of an inverted cup a!, the rim of 
which dips into mercury contained in the annular groove a. The 
cup a! is attached to the longer arm of a lever C pivotted at c, the 
shorter arm of the lever being attached to a collapsible diaphragm 





of leather D. P; D! establish communication between the 
outlet B and the under side of the diaphragm D. A weight Cl is 
provided which causes the parts to have atendency to assume the 
position shown in Fig. 3. Gas enters at B! and passes out at B into 
the various branch Ns me The valve a! is then closed by hand by 
means of the lever F!, soas togive time for any leakage that may 
exist in the branch pipes to assert itself. The valve a! is then re- 
leased, and if there be no leakage, the pressures above and below the 
diaphragm D being equal willcounterbalance each other, and the 


pee end of the lever C (rendered heavier by the weight C’) ad 


sink and raise the cup a! from out of the mercury, and thus 
allow the gas to pass freely out at B. If, however, a leak exists the 
gas during the time that the valve a' has been closed will have 
escaped to such an extent that the pressure in the branch pipes 
will be considerably less than in the upper portion of the regu- 
lator. The valve a' will then remain ent, aa me A giving evidence 
ofaleak. In the modification shown in Fig. 4, the chambers are 
constructed one inside the other, the gas from the main entering 
the inner chamber A where the pressure is exerted upon the 
bellows N (tending to pull down the latter) and on the valve N'. 
This valve is open when the gas is turned on at the main and re- 
mains open until the pipes have had time to fill, when it is closed 
by the arme. After a suitable lapse of time the arm ¢ leaves the 
lever C, and in the case of no leakage the preponderance in weight 
of the bellows N will suffice to open the valve N'. But should a 
leakage exist the difference between the pressure of the in the 
inlet and outlet chambers will overcome the difference in weight 
between the bellows and the valve, and keep the latter closed. 
(Sealed January 8, 1888.) 


16,700, A. Sc Zurich, Switzerland. A Safety 
Valve. (6d. 2 Figs.) mber 20, 1886.—The improved safety 
valve comprises a valve f fixed in an outer casing i and forced bya 
coiled spring k upon the double valve seat a, which is provided 
with apertures g', and forms at its upper part annular faces on 
which the valve rests. The central portion 6 of the valve seat a is 
prolonged in the form of a spindle c on the threaded upper portion 
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of which is screwed the pressure piece or cap bof the spring k. On 
the steam pressure becoming sufficiently great the valve /is lifted 
from its seat, carrying with it the outer casing i, the casing screw 
m, and the limiting tube h, at the same time unclosing the aper- 
tures g', g, both inthe valve seating @ and in the valve proper /, 
thus lowing the steam to escape with great rapidity. ( 
December 27, 1887). 


12,161. G. F. Redfern, London. (C. Berhaut, Liége, 
Belgium.) A Water Meter. ([6d. 8 Figs.) September 8, 
1887.— The improved water meter is actuated by means of a tur- 
bine of ebonite or hardened india-rubber having inclined recesses 
and vanes or wings at its lower part, and is provided with a 
‘* regulator” having holes inclined in the opposite direction to that 
of the recesses of the turbine. (Sealed December 23, 1887). 


12,557. W. Hargreave, Bradford, Yorks. A Gas 
Pressure Regulator. (6d. 3 Figs.) September 16, 1887.—A 
disc of perforated metal or wire gauze fitted into 'an ordinary 
union joint or pipe serves to check the force of the gas in its pas- 
sage. (Sealed December 23, 1887). 


TRANSMITTING MOTION. 


14,570. J. Dugdale and J. F. Davies, Blackburn, 
Lancaster. Improvements in Differential and Slow 
Motion Gearing for Machinery. !1ld. 7 Figs.) Novem- 
ber 11, 1886.—On the shaft a is mounted a spurwheel b ae 


the key seat in the shaft of a semicircular concave shape, and in 
making one edge of the key convex so as to fit the concavity of the 
key seat. (Sealed December 16, 1887). 


11,763, _E. B. Coxe and S. Salmon, Drifton, Penn., 
U.S.A. Improvements in Mechanical Movements. 
(8d. 6 Figs.) August 30, 1887.—The improved mechanism com- 
prises two relatively movable parts which have parallel inner faces 
in combination with a double cone that is placed between and has - 
rolling contact with the inner faces of the said parts, and is 

apted to furnish a rolling gyrating bearing and support for the 
upper part. (Sealed December 9, 1887). 

11,972. H. Muller, Dresden, Germany. Improve- 
ments in the Manufacture of Driving Belts. [4d.] 
September 3, 1887.—Inventor claims: The manufacture and use 
of knitted ribbed driving belts. (Sealed 13, 1887). 

.728. H. J. Allison, London. Improvements in 
Machine Belts. (6d. 4 Figs.) Septemher 20, 1887.—The 
improved driving belt is composed of parallel links or sections 
arranged crosswise or lengthwise of the belt and connected by pins 
or rivets. (Sealed December 27, 1887). 


MISCELLANEOUS. 


129. L. Plomand J. D’Andrimont, Liege, Belgium. 
Improvements in Blasting or Breaking Down Coal 
and other Minerals or Rocks and in Apparatus Em- 
ployed therefor. (8d. 8 Figs.) January 4, 1887.—The bottom 
of the blast hole is expanded into a cavity of approximately sphe- 
rical form, and the expanded cavity is charged with the explosive. 
This expanding is effected by means of a cutting implement com- 
— a metal tube D, in which is a helically formed stem B 

aving at its inner end one or more cutting tools A, A, consistinz 
of serrated arms pivotted to the stem B and capable of either 
lying in the folded position shown in Fig. 2, or of ———s 
through slots s,s in the tube D, as in Fig. 1. This implement 


having been introduced in its folded position into the previously 
formed cylindrical borehole, the operator holds the sleeve F 
stationary with one hand, and by means of a crank handle fitted 
on to the square end C of thestem B, rotates the latter together 
with the tools A and tube D, whereby the part E will be made 
to gradually screw out of the tube F, thus causing the stem B to 
draw outwards the inner ends of the tools A, the free ends of 
which are gradually pushed out of the tube by coming in contact 
with the ends of the slots 0. During this motion the serrations 
of the arms AA are pressed forcibly against the surface of the 
rock, and thus grind away the same. The arms A A eventually 
assume the position shown in Fig. 1. (Sealed December 23, 1887). 


391. W. B. Smith and G. J. Smith, eee, 
Cornwall. Means of Igniting Fuzes without 'pos- 
ing Flame or Sparks. (8d. 5 Figs.) January 10, 1887.— 
The igniting tube contains a mixture of chlorate of potash and 
sugar separate from a small charge of sulphuric acid, so arranged 
that on the acid and the chlorate mixture being brought into inti- 
mate tact by crushing, the flame evolved by the chemical 
— will ignite the fuze within the tube. (Seuled January 13, 
1 





393. W. B. Smith and G. J. Smith, Tuc 


g Flame or Sparks. 3 Figs.) January 10, 1887.— 
The fuze to be ignited is inserted in a closed tube in which is a 
friction surface, along which a match is rubbed producing flame 
which ignites the fuze. (Sealed January 18, 1888). 


632. J. Thompson, London. An Improved Ma- 
chine for Cleansing and Seasoning Casks. (11d. 
4 Figs.) January 14, 1887.—The casks are carried by cradles sym- 
metrically arranged at the opposite extremities of a shaft mounted 
transversely upon and geared to another shaft, so that the casks 
receive acompound rotary motion. The shafts are tubular, and 
are in connection with each other, and are provided with steam or 
water connections, so that steam or water may be injected into the 
casks whilst they arein motion. (Sealed January 20, 1888). 


6154. O. Jagenburg, Plettenberg, Germany. Im- 
rovements in Locking Nuts and in Apparatus there- 
‘or. (8d. 7 Figs.) April 27, 1887.—The improved locking device 
ists of a spiral spring, the ends of which are bent tangentially 





drives by means of wheels (not shown) a wheel c d he 
boss of an eccentric d mounted loosely on the shaft ¢, which is 
driven in any convenient manner. Mounted loosely on the 
eccentric d is an internally toothed wheel f which surrounds and 
is in gear at one point with a toothed wheel g mounted loosely on 


9 pF 
a7 


4 
Y 
ZA 


RK AY) 


the shaft e¢. In the web of the wheel 7 are a number of holes /! 
into which project studs h' on a disc h fixed on the shafte. The 
cone shaft a imparts a varying motion tothe pinion cand eccentric 
d. The internal wheel f being driven round by the studs A! on 
the disc h, is also caused to oscillate on the revolving eccentric d, 
and gear into the wheel g, and thus causes the wheel g to revolve 
and impart a differential speed one? the medium of the pinion 
i to parts of machinery such as the bobbins, lifting rails, &c., of 
spinning machinery, (Sealed January 6, 1888). 


7888. F. J. Wolseley, Walgett, N.S.W., Australia. 
An Improved Flexible Dri aft. [6d. 4 Figs.) 
May 381, 1887.—The improved flexible shaft consists of an inner 
core of wire cord or rope, a surrounding wire coil or spiral, and an 
outer casing of cloth, india-rubber, or other flexible material. 
Sealed December 16, 1887). 

11,457. W. N. Woodruff, Hartford, Conn., U.S.A. 
Improvements in and relating to Shaft Keys: (6d. 6 
Figs.) August 23, 1887.—The improvement consists in forming 





in opposite directions, and are then pushed by means of special 
tongs into the openings formed by the groove in the fishplate 
and the groove under each pair of nuts which face it. (Sealed 
January 6, 1888). 

8837. S. L. Dore and T. B. Leech, London. Im- 
provements in the Manufacture of Metallic Pedestals 
or Columns and other like Articles. (8d, 22 Figs.) 
June 20, 1887.—The columns, &c., are made, according to this in- 
vention, from sheet corrugated wrought iron. (Sealed January 
3, 1888). 

12,065. H. H. Lake, London, (J. H. Stebbins, New York, 
U.S.A.) AnImproved Food Compound. [4d.) Septem- 
ber 6, 1887.—The improved food compound consists of a flour or 
meal composed of roe or eggs of fishes, oatmeal, and cane sugar. 
(Sealed December 13, 1887). 


12,769. J. De Nueda, Madrid. Improvements 
relating to the Preservation or Mummification of 

rpses. (8d. 5 Figs.) September 20, 1887.—The corpse is 
placed in a hermetically closed coffin /in which is a layer of char- 
coal. The a are extracted and a vacuum is formed through a 
valve orcock. (Sealed December 27, 1887). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
nee Se cases in the United States, may be 
consulted, gratis, at the offices of ENenremRine, 865 and 36, Bedford- 
street, Strand. 





Tue JAPANESE Macic Mrrror.—Referring to our Note 
on this subject in our issue of January 20 last, we have 
received a note from Professor Ayrton pointing out that 
the explanation of this mystery there given is not new, 
but is identical.with that given by Professor Perry and 
himself in a paper read before the Royal Society ten 
years age. 
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THE SUKKUR CANTILEVER BRIDGE. 


On the Staging and Temporary Erection of the 
Sukkur Cantilever Bridge at the Works of Messrs. 
Westwood, Baillie, and Oo., Poplar. 

By Witt1am Parsey, 0.E. 


‘ Tue River Indus, at the point at which this 
bridge is to be erected, is 790 ft. from face to face 
of the abutments ; the maximum depth of the water 
to the rock bottom is about 50 ft. over the greater 
part of the river, although about half the width is 
covered with silt to a depth of between 20 ft. or 
30 ft. The great depth of water, together with the 
velocity of the torrent, made a single span necessary, 
and at the same time rendered it impossible to. put 
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parts being complete and of their fitting together 
unless the bridge had been first erected in the con- 
tractors’ works. 

The design of the bridge being entirely novel, 
the question of temporary erection was also new, 
and no precedent existed. The first idea of the 
writer was to put the principal members together 
in the yard and then lift them whole into their 
places, but a very short investigation showed this 
plan to be impracticable, and it was then deter- 
mined to erect a stage on which the work could be 
built up, piece by piece. The latter plan had the ad- 
vantage of affording the workmen access to all parts 
and of enabling them to form stages at any point on 
whichto make joints and connect the variousmembers 
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or booms they approached nearer to the centre line 
at every row of piles, so that every one of the twenty- 
one rows differed from the others. In making the 
first general arrangement a space or opening was left 
for the various members to pass through, and after- 
wards special timbers—placed at right angles to the 
struts and ties, with blocks and folding wedges to 
receive the steelwork—were placed and adjusted 
on the bolsters. These blocks and wedges had to 
be fixed at the proper height to meet the ordinates 
of the curve of the underside of the struts, and the 
wedges were marked so that the erector had only to 
put the edge of the steel forming the corner of the 
strut to a line to bring it to the true line ; this was 
accomplished in avery simple manner. The ter- 
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up any staging in the river to erect the steelwork 
upon. 

The specification for the supply of the steelwork 
required the bridge to be temporarily erected at 
the contractors’ works, but not. tested. This was 
no easy matter, and several of the leading firms for 
bridge construction declined to undertake the tem- 
porary erection. Messrs. Westwood, Baillie, and 
Co., however, after consulting the writer, agreed 
to construct and erect the work. 

The writer is aware that it is a very general 
opinion that the temporary erection in England 
was ah unnecessary operation; but after the ex- 
perience of carrying out the work he is convinced 
that no certainty could have been secured of the 
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together. It was an important consideration to form 
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| minal points of the strut, tie, or other member was 


a stage that should be perfectly rigid, as any move- | accurately determined, and then templates or 


ment or subsidence would prevent the various 
members from coming together and would give great 
trouble and expense. The total weight of the 
bridge was distributed over various points, and 320 
piles were driven about 30 ft. to take the weight. 
The piles were arranged in rows transversely about 
16 ft. centre to centre, this being double the dis- 
tance of the cross-girders apart, and altogether there 
were 21 rows. Longitudinally the lines of piles had 
to be broken (see our two-page plate and the engrav- 
ing on page 240) in consequence of the members 
all lying at an angle with the centre line ; as the 





moulds of the lower half of a strut were fixed so that 
the upper line of the template became the centre 
line of the strut, and the lower line the curve of the 
corner plates or angle steels. By this method the 
main struts were built without any difficulty and 
so accurately that in the case of the two large in- 
clined struts (struts No. 3) the centre line was not 
} in. out of a straight line in either direction when 
erected. 

It was important that the longitudinal centre line 
should be set: out and maintained with great 
accuracy, as any deviation at any of the intersect- 


various members were built up from the bedplates | ing points, would have caused great trouble. A 
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board was fixed on a wall at each end of the half 
span erected with a saw cut, from which a plumb 
bob was suspended, and a point was fixed on the 
ground at the centre between the two large pillars 
and bedplates. Platforms were also formed above 
the level of rails between the large pillars, vertical 
No. 4, and vertical No. 2, and also above the large 
pillars and vertical No. 4; on these platforms small 
sheets of copper were fixed with a slot about jy in. 
wide, the end of the slot being the centre ; and 
these centres were fixed by means of a theodolite, 
to be exactly central and vertical in each direction. 
Steel or galvanised iron wires were inserted in the 
slots, and strained taut with tightening screws, so 
that vertical centre lines, quite independent of the 
work, could be put up in a very short space of time. 
The verticality of the centre lines was tested from 
stations on each side of the bridge, by setting up 
the theodolite at the stations, and directing the 
telescope to the bottom of the wire, and then tra- 
versing it upwards to the top. By this means any 
movement of the staging or steelwork could be de- 
tected. These strained wires were of great ad- 
vantage during the progress of the work, as the 
various operations of setting out could be done at 
any time, without regard to the wind. When the 
work was first started ordinary plumb bobs were 
employed, but were quite unreliable for the extreme 
accuracy required ; some larger bobs were made 
weighing about 56 lb. centred and turned ina lathe, 
and dropped into pails of water to keep them 
steady ; but the long length of wire exposed to the 
wind caused them to oscillate so that it was im- 
possible to rely on the observations taken. Another 
advantage was the expedition with which the wires 
could be fixed, for they could not be left in place. 
The erectors, or some of the men, always broke the 
wires, and knocked down any stakes that were put 
in the ground. A stake driven in the ground about 
2 in. below the surface, with a frame and some 
cement concrete round it and a lid on the top, was, 
however, generally respected, a French oak being 
driven in the stake as a centre. 

Many difficulties had to be overcome that would 
not be encountered inopen ground. Various sheds, 
buildings, overhead travellers, &c., were very much 
in the way, but could not be removed, and lines of 
tramway had to be allowed to pass across and 
through the staging in various directions. Also cross- 
bracing between the main members, which it is 
impossible to show on the general engravings, had to 
be erected in every imaginable direction ; in fact, 
the whole area was intersected in every direction 
with the steelwork. 

When the main centre line had been fixed the 
position of the large bedplates was determined, the 
centre lines being 50 ft. on each side the main 
centre line; they were squared by the theodolite, 
and proved by two steel tapes. It was calculated 
that each bedplate would have to carry about 250 
tons of steel, and that 25 to 30 piles would be re- 
quired, as the ground was of a very unreliable 
nature. Advantage was taken, to save expense, of 
some existing piles that formed part of a ship slip, 
other piles being added. Then whole timbers were 
laid on the tops of the piles in one direction, and 
concrete about 4 ft. deep filled in all round, and 
finally whole timbers were laid across the other 
timbers, and were carefully dubbed down to a 
level surface exactly even with the other bed- 
plate. The bottom plates of the bedplates were 
then laid on and fixed in place by the hold- 
ing-down bolts and timber cleats. The bedplates 
and the bottom part of the large pillars and 
struts No. 3, were then put together, so that the 
other members could be proceeded with. The 
large pillars were built up to the top and strut 
No. 3 was built entire to about half way up, the 
two inside corner plates only being taken to the 
top; at the same time the horizontal ties were 
erected. The blocks on which they were laid were 
levelled by means cf a staff made T shape out of old 
templates and fixed from top to bottom on the 
walings of the staging. When the horizontal tie 
had been connected to the large pillars the blocks 
were adjusted so as to make the centre line exactly 
horizontal, and struts No. 3 were then carried up 
and connected to the horizontal tie. The steel- 
work for the vertical and raker No. 4 was not ready 
for erection, and the great leverage of the overhang 
of the horizontal tie and the struts No. 3 caused a 
slight movement of the staging towards the centre 
of the bridge. Ifthe vertical and raker had been 
erected and connected first no movement would 
have taken place ; some alarm was felt, and some ad- 


ditional rakers were put in that were not intended, 
and would never have been thought of if the vertical 
and raker No. 4 had been built in its proper rota- 
tion. However, the vertical and raker No. 4 were 
now pushed forward and erected and the horizontal 
ties and large pillars pushed back until the latter 
were vertical and the members were all connected 
together in the most satisfactory manner. During 
the time that the parts above described were being 
erected, the two girders called ‘‘ trimmers,” that go 
from end to end of the bridge, and between which 
the cross-girders are fixed, were placed on blocks 
and folding wedges and adjusted so as to be ina 
perfectly straight and level line. The two booms 
or main compression members spring from the large 
bedplates and converge towards and meet the 
trimmer girders at a point about 40 ft. from the end 
of the cantilever. The steelwork and setting out 
were so accurate that the parts all came together 
without any adjustment or alteration. 

The order of erection was now reversed, the in- 
clined ties being commenced from the booms and 
built up until they reached the large gusset plates 
that connect the horizontal ties, inclined ties, struts 
No. 3, and vertical and raker No. 4. 

The principal part of the lifting and lowering 
was done by simple derrick cranes made on the 
works. The derricks were worked by small wind- 
ing engines on the ground, ropes being led by 
snatch blocks to the engine. One of the derrick 
poles was 68 ft. long, made of two timbers 12 in. by 
12 in. scarfed and plated at the joint, over 5 tons 
was lifted with it ; with that weight a strain of 
about 7 tons would be passing down the timber 
when it was at the greatest angle, and was quite 
as much as it would bear as it deflected about 2 ft. 
from a straight line, Some of the parts were lifted 
from the timbers of the staging. 

The first pile was driven on March 11, and the 
last on September 12, 1885, an average of only two 
piles per day with one engine; the cost of labour 
only being about 6d. per foot. The total quantity 
of timber was about 2300 loads. 

The first steelwork erected was some of the cross- 
girders on November 10; and part of the trimmer 


girders followed on November 16, 1885, and the large | po 


bedplates on December 13, 1885, after that the work 
was carried on at all parts. As soon as the large 
pillars, horizontal ties, struts No. 3, and vertical 
and raker No. 4 were completed, the first three 
named were taken down and shipped, and the re- 
mainder was shipped at three other times. The 
second cantilever was nearly erected complete before 
any part was taken down. The removal commenced 
on August 8, 1887, and was completed and the parts 
shipped by about the end of September, being about 
two years and six months from the time of driving 
the first pile, and nearly two years from the time 
that the first steelwork was lifted. This will appear 
to many to be avery long time for the construction 
and temporary erection of about 2500 tons of steel- 
work, notwithstanding the ample resources of the 
contractors, and shows the amount of care that had 
to be given to every detail of the work. Every 
member of the bridge was a work by itself; the 
connections were all difficult problems to solve, and 
hence the necessity for the temporary erection. 





SUBMARINE MINING. 
By Lieut.-Colonel Bucknit1, R.E. (Ret.) 
(Continued from page 183.) 
Tue Fririnc Stration—continued. 


THE number of wires unavoidable in every im- 
portant firing station necessitates a methodical 
system of connecting and placing same. This is 
especially the case in our service, where the 
firing and testing gear is intricate. An excellent 
system has been elaborated at Chatham under the 
able directions of Captain G. A. Carr, R.E. A 
description is not permitted, and if given (with per- 
mission) it would simply bewilder the general 
reader. In fact, it requires a long and careful 
training to understand the details of an English 
test-room. Moreover, the details do not apply to 
the arrangements hereinbefore advocated, but the 
general idea of method to avoid confusion, is appli- 
cable to all systems, and should be adopted equally 
for simple as for more complex plans. 

Several sets of the apparatus, shown on Fig. 70, 
page 133, each on its own board, can be fixed on a 
large deal board secured to one of the walls of the 
room. On either side of them a batten of kiln- 





dried teak 9 in. or 10 in. wide, and 3 ft. or 4 ft. 





long, can be secured, and a number of brass ter- 
minals fastened thereto. The cable ends from the 
mines, or from the observing stations, or from the 
telegraph stations, in fact all electric wires con- 
nected with the firing station, can be brought into 
the room at one of the corners, preferably near the 
roof. Each core should then be identified and 
labelled, and be led to one of the terminals, a small 
descriptive ticket being gummed on the batten 
close to the core. The poles of the batteries, &c., 
should be carried in like manner to terminals on 
this universal commutator. The various connec- 
tions can then be made easily and expeditiously. 
The lead from the firing battery should be kept at 
a distance from the other leads, and need not be 
taken to the commutator. For the arrangement 
described it is advisable to carry the firing lead to 
the ceiling of the room, and there connect it by 
means of branch wires to the pull contact makers, 
one for each set of fuze signalling apparatus. 

The ‘‘ Earths."—The ‘‘ earth ” used at the firing 
station should consist of a length of 2-in. steel wire 
mooring rope carried to low-water mark in a deep 
trench and immersed in the sea for a length of 
three fathoms. For the arrangement described 
one ‘‘earth” can be used for all the batteries, but 
it is desirable to have a separate ‘‘ earth” for the 
resistance test, and the wire rope used for this pur- 
pose should be carried to the sea in a trench 
separated as far as possible from the firing ‘‘ earth.” 
This, moreover, gives the power to test the joint 
resistance of these two earths. The inner ends of 
these ropes should be soldered to a copper strip, 
the wires being laid out in fan-like form, and care- 
fully soldered to it. An insulated wire or wires can 
then be led from each ‘‘ earth” to the battery pole 
or other point to be ‘‘ earthed.” 

Insulated Wires.—The connections in the firing 
station should be made with a light insulated wire 
which is flexible, and not likely to break when 
bent. A good core of the kind is formed of three 
No. 26 copper wires stranded and insulated with 
gutta-percha or india-rubber, and with a primed 
tape wound spirally upon it. 

Testing the Firing Battery.—One of the most im- 
rtant tests to be taken at the firing station, is 
that of the efficiency of the firing battery. This 
subject was most scientifically investigated by 
Captain (now Major-General) E. W. Ward, R.E., 
in the paper already referred to, and which was 
published in 1855 in vol. iv. R.E. Professional 
Papers. Atthat time he invented the instrument 
since termed a thermo-galvanometer, the fusion of 
short lengths of fine wire held between metal clips 
being effected by the battery under examination, 
and a Wheatstone rheostat inserted in the circuit. 
The rheostat is a somewhat clumsy and unsatis- 
factory instrument, and resistances that can be 
plugged in a box in the (now) ordinary way are 
preferable. The box should contain arange of about 
200 ohms, and a good instrument of the kind suit- 
able for sea mining purposes which Messrs. Elliott | 
are about to manufacture is as follows: The box 
contains a series of resistance coils between ;5 ohm 
and 211 ohms which can be taken in steps of ,4, ohm 
at any point. Ain. clip for holding the wire or 
wires and a finger key are interposed in the circuit 
between terminals B B. Two additional resistances 
of 10 or 12 ohms each are added for balancing by 
Wheatstone’s bridge when required, see Fig. 80, 


Fig.80. 
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and two terminals GG for the galvanoscope con- 
nections. For such a test the unknown resistance 
is connected to «x. The resistance coils are made 
of wire sufficiently thick- to give correct results 
with currents from the firing batteries, prolonged 
contact at the key being avoided. When testing 
a firing battery the resistance first unplugged should 
be less than the estimate, and the wire is f 

before the battery has time to polarise. An in- 
spection of the fusion will assist the operator in his 
next estimate. After a few trials the extreme 
limit of power of the battery is determined for 
fusing one wire. Similarly the limit of the power 
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of the battery to fuse two wires in the clip in 
multiple are is found. 

Then if C denote the current required to fuse one 
standard wire (the wire employed usually represents 
that which is employed in the fuzes), and if R and 
R! denote the external resistances found in each 
test—and if L denote the liquid resistance of the 
battery under trial, and if E denote the electro- 
motive force of the battery ; we have 

E =C(R + L) by first test (one wire) 
“e E=2C el + L) by second test (two wires). 
.R+L=2R!+2LandL=R -2R'. 

The approximate resistance of the standard wire 
at fusing point should be determined previously by 
other processes. This should be added to the un- 
plugged resistance in the first test to give R; and 
one-half of it should be added to the unplugged re- 
sistance in the second test to give R’. 

C should also be a known quantity, and as E = 
C(R + L) we can calculate the electromotive force 
of the battery directly its liquid resistance L is found. 

But a special instrument for testing resistances 
by means of currents up to about 1 ampére is not 
required when the firing station is provided with 
one of my resistance coil arrangements illustrated 
on page 133 ante (February 10), a clip for the wire 
bridge connection being added to the instrument 
at the infinity plug brasses and the resistances up 
to the 100 ohms plug being formed of wires that 
do not become heated by short currents up to 
lampére. By these means the same instrument 
can be employed for all purposes. 

The wire clip can form part of the instrument or 
be separated, as desired. In the latter case an 
extra terminal is required connected to the brass 
of the infinity plug. 

Testing the other Batteries.—The other batteries 
can be tested readily by means of a handy little in- 
strument invented by the late Mr. E. O. Browne, 
assistant at the Chemical Department, Royal 
Arsenal, Woolwich. It is a small vertical detector 
with gravity preponderance for zero and having 
three coils of 1000, 10, and 2 ohms resistance re- 
spectively, any one of which can be used, a plug 
commutator on the top of the mahogany case being 
provided for this purpose. A powerful permanent 
horseshoe magnet is usually employed for con- 
trolling the deflections. This magnet should be 
placed with its axis in line with the axis of the 
needle at a certain defined distance behind the 
galvanometer. The dial of the instrument should 
be graduated thus: A battery of twenty low re- 
sistance Daniell cells should be placed in circuit 
with the 1000 ohms coil, and the deflection taken 
and marked. The current is then reversed and the 
deflection taken on the other side of the dial. The 
battery is then reduced cell by cell, and the de- 
flections marked and numbered to accord with the 
number of volts which produce them. Finally, 
readings are taken with the 2 ohms coil, and one 
cell in circuit. The mean reading is compared with 
the mean reading produced by the same cell through 
the 1000 ohms coil, and this comparison is the 
constant of the galvanometer. It is generally about 
six in the instruments made by Messrs. Elliott 
Brothers. Whatever it be, call it C; and if d be 
the deflection on the 1000 coil and D that on the 
2 coil, then C d=D. 

This result being obtained with a cell of low in- 
ternal resistance L and a potential V we have 

V + (2+ L) amperes producing D, 
and 
V + (1000 + L) ampéres producing d. 

If a resistance « be now inserted in circuit, we 

have a current 

V +(2+L+4 2) producing a deflection D! 
and a current 

V + (1000 + L + x) producing a deflection d', 
If « be small as compared with 1000 


d=d'andD= Cd'. 


DorCd:D'::24+L+2:2+L 
- Cdl 
x = (2+L) Sr io 1). 


If, therefore, we know the original liquid re- 
sistance L of a cell or small number of cells produc- 
ing C d=D, we can, by means of the above formula, 
discover any alteration in resistance producing 
some inequality between C d' and D'. Moreover, 


And as 


the formula applies equally whether x be an added 
internal or an added external resistance to the 
battery cell, its relative value being small as com- 





pared with 1000. It is not absolutely accurate as 
the above proof indicates, but it is sufficiently 
accurate for all practical purposes when the resist- 
ances to be measured ‘are low, and it is especially 
useful for finding approximately the internal re- 
sistances of small voltaic batteries. 

Their relative ‘potentials are also found approxi- 
mately by comparing d and d', the deflections on 
the 1000 ohms coil. If a fall of one-tenth of the 
potential occur in a battery, it should be seen to. 
The various batteries set up for a system of mines 
should be tested daily, for resistance and potential ; 
and the results recorded in tabular form on a book 
kept for the purpose. 

Testing a Shutter Apparatus.—When a shutter 
signalling apparatus is employed (see Fig. 69, page 
132 ante), it is desirable to test same daily by 
dropping the shutter (taking care that the firing 
battery is not plugged) and then plugging the clip 
at end of wires W W to note whether the fine wire 
is reddened by one or two cells of the firing battery. 
This tests the efficiency of the spring contacts. 
The results should be recorded in the book. 

The Shutter Adjustment.—The adjustment of the 
tension of the armatures controlling spring c 
(Fig. 69) depends upon the electrical sensitivity of 
the shutter apparatus, and this depends not only 
upon the number of convolutions in the coils, and 
the distance of the poles from the armature, but 
also and to a great extent upon the mechanical 
arrangements of the shutter itseif. In the appa- 
ratus shown on Fig. 69 the lever is arranged so that 
the longest portion is towards the armature, a high 
mechanical sensitivity being thereby obtained. The 
preponderance of the index end should be kept 
low, the contact friction which impedes the 
movement of the armature is thereby minimised. 
The contact points must be kept bright and scru- 
pulously clean, this being seen to daily and oftener 
if astove or a smoky fire isin the room. For this 
reason it is desirable to keep the room dry by hot 
water or hot-air pipes which produce no dirt and 
dust. When each mine contains a testing apparatus, 
a current from the signalling battery is constantly 
passing through each shutter coil, and the strength 
of signal (i.e., the current that causes the shutter to 
fall) is consequently the difference between the 
normal current and that produced temporarily by 
the circuit-closing arrangement in the mine when 
it is subjected to mechanical shock. In the ar- 
rangements proposed in previous papers herein this 
matter is simplified, because the branch cables to 
the mines are all insulated until a circuit closer is 
actuated. The strength of signal is then the whole 
current produced by the signalling battery passing 
through the external resistances in circuit, viz., 
earth at home, cable core, electro-magnet coils at 
circuit closer, fuzes, and earth abroad. This 
current will vary according to the distance of the 
mines from the firing station, and the consequent 
variations in the line resistance. When a line 
becomes leaky, due to faulty insulation, there will 
be a normal current through the leak from the 
signalling battery. In such case the strength of 
signal is equal to the difference between the normal 
current and that produced when the mine circuit 
closer acts. 

It is necessary to provide a separate signalling 
battery for a leaky line, separating the group from 
the remainder of the system served by the same 
shutter apparatus of seven indices, but the leak 
should be seen to at once and repaired, and this 
complication removed as soon as possible. With 
good gear and good care leaks seldom should occur, 
and the moment the resistance tests show the com- 
mencement of a leak the mine field working parties 
should attack it, for it is almost certain to develop 
rapidly, and perhaps make the whole of a group 
useless. It is generally produced by the chafing of 
a cable near to or at a cable grip, especially when 
the mines are subject to the swaying motions caused 
by strong currents of water. 

Having discovered by experiment the minimum 
mechanical sensitivity at which a shutter should be 
adjusted, it is easy to discover what current through 
the coils will just release it, and as the shutter coils 
are similar to each other this same adjusting current 
can be used for all of them. 

Each coil should be tested daily in this manner, 
and the shutter sensitivity altered if necessary by 
means of the regulating spring until it accords with 
the adjusting current. It is well tocommence each 
test by trying a rather smaller current and gradually 
increase same until the shutter falls. The current 





durations given by a key should be short, or residual 





magnetism in the soft iron cores of the electro- 
magnet will cause difficulties. 

All this is rather harassing, and the shutter 
battery is found to give a lot of trouble. The 
employment of a system in which no shutter appa- 
ratus is required, as already explained on page 133 
(ENGINEERING, February 10), is therefore an im- 
portant improvement. 

Testing the Instruments.— The electrical instru- 
ments employed in a firing station should occasionally 
be tested. The resistance coils should be balanced 
against one another. The plugging brasses should 
be frequently cleaned. h galvanometer or 
galvanoscope should be tried with a given current 
to see that its sensitivity remains unimpaired. 

Testing for Insulation.—After the mines are laid, 
it is seldom, if ever, necessary to test a line for 
insulation, the resistance test, as recorded by a set 
of resistance coils, being a sufficient test for sea 
mining efficiency. As has been stated, however, 
some of the main cables may with advantage be 
laid permanently in situ, their far ends being insu- 
lated. These should be tested for insulation 
periodically—-say every quarter. Moreover, the 
other cables stored in tanks at the store depdt 
should be tested similarly. 

In our service elaborate tests are the fashion, a 
condenser 4 microfarad, and a reflecting galvano- 
meter, forming part of the equipment of each im- 
portant submarine mining depdot. 

No useful purpose is served by obtaining the 
exact insulation resistance per knot of each piece 
of cable stored in the cable tanks. A much rougher 
test for insulation is sufficient, and direct testing by 
Wheatstone’s bridge being thoroughly understood 
by many of the men, it is better to employ it for 
these tests. This can be done if each depét is sup- 
plied with a graphite resistance of 1 megohm, and 
two sets of resistance coils, each of 10,000 ohms. 
A sensitive astatic is then all that is required, and 
it is then very useful for a number of other purposes. 
This galvanometer should be portable, and easily 
set up anywhere on a steady and level platform. 

Sensitive Astatic Galvanometer.—An excellent in- 
strument was made by Messrs. Elliott Brothers 
in 1880 from a design and directions given by 
the author. It has been used for many purposes 
since, and is an exceedingly useful and trust- 
worthy instrument. It has a fibre suspension of 
fine silk, and the needle is supported by a me- 
chanical contrivance when the instrument is not in 
use. It can then receive rough usage without fear 
of damage. Astatic galvanometers made with an 
agate and point suspension are constantly getting 
out of order, the inertia of the needle breaking or 
cracking the agate plate when the instrument re- 
ceives a shock. 

Not unfrequently these galvanometers, although 
carefully packed, are damaged in transit and arrive 
at stations on the other side of the world in a use- 
less condition, and one not easily repaired locally. 
The fibre suspension galvanometer is free from this 
defect. It is mounted on a square ebonite block. 
Its resistance is about 4000 ohms. It has a sensi- 
tivity of 12 megohms per volt, when no controlling 
magnet is used to bring the needle quickly back to 
zero, and with the controlling magnet it can easily 
be adjusted to give 8 megohms per volt. The maxi- 
mum sensitivity of the astatic used for submarine 
mining in our service is only ? megohm per volt. 

The instrument is provided with a brass cylin- 
drical cover and glass top. This can be removed, if 
desired, when testing, and small wooden stops 
placed on either side of the needle so as to prevent 
undue motion and loss of time thereby. The whole 
is contained in a small box about 6 in. cube. 

The Megohm Resistance.—Many years ago Mr. 
Johnson, of the well-known firm of Johnson and 
Phillips, electrical engineers, published a descrip- 
tion in the Philosophical Magazine of a graphite re- 
sistance formed by a pencil mark on a block of 
vulcanite, and on September 2, 1879, he wrote me 
a letter on the subject, wherefrom the following 
extracts are taken : 

‘*My first idea was to make them on vulcanite, 
because of the comparative ease with which the 
resistance was adjusted to the required value. After 
a line had been made with a moderately hard pencil 
and when the shellac varnish with which it was 
covered had become hard, it was easy with the 
point of a sharp knife to scrape away the plumbago 
so as to reduce the width of the line until the re- 
quired resistance was obtained, but my experienc 
has been that those made on vulcanite do not stand 





well, and I have attributed this to the sulphur work. 
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PLAN OF THE CITY OF PHILADELPHIA. 
(For Description, see opposite Page.) 
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ing to the surface, as we know it does, and so de- | 
stroying the continuity. But with glass, although | 
we have a good permanent resistance, the power of | 
yg by scraping away the width of the line | 
is lost. The resistance has, therefore, to remain, | 
whatever it may turn out to be when first made.” | 
tere os ‘One point I have noticed which is very | 
curious . . . . viz., that as the battery power is in- | 
creased the resistance falls slightly, that is to say, | 
with 500 cells the resistance would be perhaps | 
between 1 and 2 per cent. lower than with 200 cells, | 
but when the ratio of this iacrease has been care- 
fully measured, it is easily allowed for. I have | 
tested several with 1000 cells, and immediately | 
afterwards with 100, and found the resistance | 
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had not altered, although with the higher power | 

















it gave a slightly lower value...... A good | required. For instance, I recently made a megohm 
when finished it came out 1.08 megohm.” 

The method of taking the insulation test of a 
cable with the above instruments is depicted in 


deal of care is necessary in making them, and one 
generally has several failures, but by practice I find 
that it is possible to get pretty nearly the resistance 














THE OLD SWEDES’ CHURCH, 


Fig. 81, where C is the cable in the sea or tank T, 
having the end I insulated and the other end con- 
ttern set of resistance coils 
R! is connected to R and 
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THE PENN MANSION, 














THE MASONIC TEMPLE, 











to the testing battery, and to a megohm resistance 
Qas shown. The galvanometer G is inserted across 
the bridge, and the unknown resistance earthed by 
lead to plate E in the seaor tank. The test is then 
taken in the usual way, key K being used for the 
battery, and key K! for the galvanometer. 

The resistance R!' is made 10,000, and R is ad- 
rae until G gives no deflection. Then the insu- 
ation resistance « of the cable is found by the 
proportion 

R:a:: R': &2:: 10,000 : 1,000,000 :: 1 : 100 
or 
c=Ri + R'=100 R! 


Testing the Observing Instruments, d:c.—When 
time permits the electrical parts of the observing 
instruments, call bells, &c., should be tested for 
continuity and insulation, all contact points, plug 
holes, and plugs, &c., being kept bright and clean. 
Also the leading wires should be examined fre- 
quently, and every care taken to keep the whole in 
thorough working order. 


(To be continued.) 





PHILADELPHIA. 
(From our New York CorRESPONDENT. ) 


No one who attended the last meeting of the 
American Society of Mechanical Engineers could 
have left Philadelphia with any but the pleasantest 
recollections, and it is the purpose of the present 
article to show the readers of ENGINEERING what sort 
of a city has grown from the one your countryman, 
William Penn, founded so many yearsago. In regard 
to this same William Penn, so much has been said 
of a character tending to destroy our boyish illu- 
sions of his thorough integrity, that the mind of the 
honest historian of to-day may perhaps be in doubt 
as to whether Penn was all he has been pronounced, 
and was not rather a shrewd Quaker, one of the 
“hickory” sort, than the great philanthropist his 
biographers represent him to be. Iconoclasm is, 
however, the fashion of the age, and after the won- 
derful (?) discoveries of Mr. Ignatius Donelly, and 
the equally wonderful ones of another writer who 
asserts and proves (?) (his fashion) that Hamlet was 
undoubtedly a woman, and still a later one who 
also proves (?) (they are all positivists) that Robert 
Burns never wrote his poems ; the human mind is 
prepared to doubt everything except the fact thai 
it doubts all facts. 

The writer, therefore, will attempt neither eulogy 
nor attack on Mr. Penn, but will confine this 
article to a description of his work and its re- 
sults, leaving the reader to his own conclusions 
about the celebrated Quaker as ‘‘the spirit may 
move him ;” but he would suggest, since it is always 
better to think well than ill of any one, that no 
harm will ensue should the reader picture Penn as 
the kindest and most benevolent of his age, a man 
who would prefer to suffer wrong than to do it, and 
who always gave the Indians full value for all 
the land he obtained from them. His original idea, 
advanced in 1681, was to. take 10,000 acres and 
divide it into lots cf 100 acres each, placing the 
owner’s dwelling in the centre of such lot. This 
proved to be Utopian in its character, so in 1682 
the site was surveyed and arrangements made for 
laying out the streets in a manner common to cities. 
During this year twenty-three ships arrived laden 
with emigrants, and such was the scarcity of dwell- 
ings that the new settlers lived in tents and caves 
for atime. When one thinks of the terrific ‘ocean 
voyage these settlers undertook, and the meagre 
accommodations the ships of that day afforded, 
their courage seems marvellous, and no wonder 
they have left their impress on the generations 
which have succeeded them, developing a sturdy 
class of men of whom the nation is justly proud. 
Penn himself occupied the first brick house, a pic- 
ture of which is annexed. ‘The Swedes and Dutch 
also appeared ; the former have left a record of 
their existence in the Old Swedes’ Church, built in 
1700, and which is still standing in Swanson-stree 
(see opposite page). The original plan of the city 
was that of a parallelogram two miles long, extend- 
ing from the Delaware River to the Schuylkill, and 
one mile in width. It was incorporated in 1701, 
and continued in its original dimensions till 1854. 
Then a process of absorption commenced. It is 
invariably the case whenever a city becomes fairly 
well loaded with debt, it casts its longing eyes to the 
suburban districts revelling in Arcadian simplicity ; 
they are promptly incorporated with the city, and 
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thus the debt is spread out, becomes naturally 
somewhat thinner, and the ‘‘ horny handed sons of 
toil” frequently find the transformation process 
from farmers to citizens, like many other good 
things, very satisfactory to contemplate but very 
expensive to enjoy. 

Philadelphia by this process now extends, as may 
be noticed in the map on page 232, for miles from 
the centre, occupying a territory 23 miles long 
by 54 miles broad, and being 129 square miles in area, 
while its population is about 1,000,000 (?)(this is from 
a local guide-book), and it may be said ‘‘To err is 
human.” This is particularly true when a local 
paper speaks of the place of its publication, and it 
is one of those cases where the recording angel 
promptly sheds the tears of erasure. It also affords 
evidence that the guide-book in question was not 
prepared by a Quaker. Philadelphia has many quaint 
customs. For instance, when a death occurs in one of 
the first families, the various relatives promptly close 
the blinds of their houses, and tie black bows across 
them. These bows are retained for a period corre- 
sponding to the nearness of the owner's kinship to 
the deceased. The nearer the relationship, the 
longer the bow remains; sometimes it stays for 
several years, except in case of widowers. There 
is no fashionable limit set to their griefs for obvious 
reasons. 

In certain parts of the city the houses are exactly 
alike for block after block, looking as though made 
by the mile and cut off in lengths to suit a pur- 
chaser. Many blocks are of white marble or of 
brick faced with white marble, and having door- 
steps of the same material, and white wooden shut- 
ters. This led a humorist to remark, if Philadel- 
phians would only trim their house with marble 
and put on white shutters, tieing them with black 
bows, and if they would just wash their sidewalks 
once and awhile, he'd like the place as a residence. 
This sidewalk washing is almost universal’; in fact, 
one must wear overshoes daily, for the walks are 
always wet. Perhapsthis may account for the fact that 
by a reverse process the inhabitants are always dry. 
. The Pennsylvania Railroad has done wonders 

for Philadelphia. It enters it on an elevated 


structure, and lands a passenger in the very heart 
of the city. The railroad station at Broad-street 


is a model of elegance and convenience, and may 
be unhesitatingly pronounced second to none in 
the United States. Among other attractions, it 
contains a fine restaurant where well-cooked food 
is properly served, and at reasonable prices. 
The universal civility received from the employés 
of this great corporation is remarkable, and after 
providing for all necessary information there is 
a special bureau provided for such travellers as 
have nothing better to do with their time than to 
ask unnecessary questions. Strolling in the direc- 
tion of this office, one hears such queries as the 
following, the time being, say, 3.30 p.m.: ‘ What 
time does the next train leave for New York ?” 
‘* Four o'clock.” This information, by the way, is 
already on the bulletin board, and in plain sight. 
‘Ts that the next train?” ‘* Yes.” ‘‘Is not there 
a 3.45 train?” ‘*No,.” ‘Are you quite sure?” 
** Yes.” ‘* Well, there used to be a 3.45 train, did 
not there?” ‘*No,” ‘* Has the next train a parlor 
car?” (She means to ride in an emigrant car if 
there is one.) ‘‘ Yes.” ‘*How long before the 
train starts?” (The clock is right in front of the 
questioner.) ‘* Half anhour,” &c. Job was never 
a clerk at a railway station. If he had been, the 
celebrated book by him or Moses would never have 
been written. Boils are not a circumstance to the 
strain on a railway man’s patience, and yet the 
Pennsylvania Railroad seems to have evolved em- 
ployés that the arch tempter would have considered 
a hopeless case so far as making them curse (out 
loud) the day of their birth. On the first floor of 
this station hansom cabs drive, and may be hired 
at 25 cents per hour. 

Deacending the steps of the station, a most im- 
posing structure meets the eye. It is called the 
** Public Building” (see page 229), and certainly the 
Philadelphia public have a most decided interest in 
it, since from the time the corner stone was laid in 
1874 to the present date, 11,853,000 dols. have been 
expended, and ‘‘the end is not yet.” The esti- 
mated (7) cost is 15,000,000 dols., almost that 
of the Brooklyn Bridge, and when completed 
it will be the largest building in America, bein 
4865 ft. long and 470 ft. broad. It is built in the 
form of a hollow square, the court-yard in the 
centre, 200 ft. square, being laid with large blocks 
of tiling. The main tower is to be surmounted by 





a statue of William Penn at a height of 537 ft., 
so that this man will look down on every structure 
in the world except the Washington Monument. 
What will be the reflections of this simple-minded 
Quaker when he thinks of the enormous sum of 
money spent beneath his feet, and sadly muses 
over the ‘‘ jobs” in the structure and the ‘ boodle” 
politicians who have been enriched thereby! He 
may ‘“‘step down and out,” and the fall may be 
greater than that of Adam or of Cesar. 

The first story is of fine white granite, and the 
superstructure of white marble. The style of archi- 
tecture is said to be Renaissance, but the 
chronicler having in mind the fate of Ananias, has 
thoughtfully added, ‘‘ Modified to suit the pur- 
poses of the building.” It was the dream of one of 
our presidents to found anew school of architecture 
to be known as the ‘‘ American,” and if it has 
found an expression in this ‘‘ public building” some 
evil-ininded person might accuse the said president 
of a case of nightmare. It is like Lady Jane in 
‘* Patience,” ‘‘not pretty, but massive.” Could 
your Mr. Ruskin see it, there is reason to fear 
he would simply die from his utter inability to do 
justice to the occasion, notwithstanding he has a 
greater command of English than any living writer. 
The building contains 520 rooms with an aggregate 
of floor space of 143 acres. 

At ashort distance from the Public Building and 
well located is the Masonic Temple (see page 233), 
which is a very striking edifice 150 ft. broad and 
250 ft. long with a side elevation 90 ft., while the 
tower shown in the picture is 230 ft. high. The build- 
ing is composed of granite, and is handsomely deco- 
rated inside and tastefully fitted up. It contains 
nine lodge rooms and is said to be the most elegant 
masonic building in the world. A further descrip- 
tion of this might bring the writer into collision 
with the fraternity for whom he has a high respect, 
so with the remark that each lodge room has a suit- 
able anteroom for the use of the ‘‘ goat,” he will 
pass tothe celebrated establishment of John Wana- 
maker, which is so large that even the streets had 
to give way for it, and one stops at the easterly 
side and again takes up its course on the westerly ; 
something unparalleled in the history of this country, 
but then there is but one Wanamaker. There is 
no article used by man or beast which cannot be 
purchased in this establishment, and if one does 
not understand the use of any desirable purchase, 
a clerk will kindly instruct the customer as to what 
it should be used for. From a Bagster Bible to 
a travelling flask, everything can be had and ata 
reasonable price. The building is 66 ft. by 189 ft., 
and is nine stories high. It has hundreds of em- 
ployés, and the writer was informed by one of the 
heads of departments there, they had 176 sales- 
people in their book department alone. The 
management of this establishment shows the marks 
of a master mind; there is no confusion, and the 
change from a purchase is quietly returned through 
a pneumatic tube. 

(Zo be continued.) 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 22, 1888. 

Quire a number of important engineering enter- 
prises are now being brought to the attention of 
capitalists with a view of pushing the various enter- 
prises to completion this year. It is easy to borrow 
money at reasonable rates of interest in any of our 
eastern financial centres, and this fact is taken as 
evidence that all or nearly all of the more important 
enterprises will be on their feet within sixty days. 
Within the last two weeks two or three new and heavy 
railway enterprises have received encouragement in 
New York and Boston. At the same time there is 
necessity for conservative action, and itis not probable 
that every new road or new enterprise which is heard 
of will receive all the necessary financial assistance. 
Sixty-one roads show gross earnings for January, 3 per 
cent. greater than last January, and 24 per cent. 
greater than the preceding year. One hundred and 
four railroads show earnings for eleven months last 
year at 30,000,000 dols. above the earnings of same 
eleven months of 1886. The interest payments will 
amount this year on all roads to about 200,000,000 
dols. A good many lines are earning very little money, 
but taking the railway systems all through, there is 
a fair percentage of profit, though not enough to 
give the stimulus to enterprise which is needed to 
keep all mills running. The imports of iron and steel 


8 | during December were 145,730 tons, against 203,887 


tons for same month 1886. The iron and steel imports 
last year, including iron ore, were 2,975,335 tons, 
against 2,136,450 tons for 1886. ‘The ore importations 


lamount to 1,194,301 tons; pig iron, 467,522 tons; 





ingots, slabs, &c., 310,565 tons, against 149,337 tons 
last year. The resumption of coal mining in one of the 
valleys of the anthracite region indicates an early in- 
crease in the supply of anthracite coal. The miners 
have resumed subject to arbitration, but it is not 
believed they will obtain any material advantage, 
owing to the sure decline in the price of coal, growing 
out of the rather moderate demand of iron and stecl 
making. The commercial situation looks quite flatter- 
ing, although not as encouraging as in late autumn. 
The railway war in the north-west is still causing a 
great loss. An adjustment it is thought will take place 
in the course of ten days. The manufacturing interests 
of the country are pretty busily engaged, filling orders 
for spring distribution which were taken early in the 
winter. Very little machinery is idle and an increased 
output of 15 to 20 per cent. could be made if the market 
called for it. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was again 
a large attendance on ’Change, and the tone of the market 
was better owing chiefly to the satisfactory returns of 
the Cleveland Ironmasters’ Association. No. 3 Cleve- 
land ig was quoted 31s. 6d. per ton prompt delivery, 
although the telegrams from Glasgow still showed de- 
pressed prices. Messrs. Connal and Co.’s warrant stores 
at Middlesbrough on Monday showed a decrease of 1423 
tons of pig iron on the week, the stock now being 332,706 
tons. There is undoubtedly a larger volume of trade 
being done. This fact is proved by jthe improved ship- 
ments and the increased railway returns. Producers are 
not anxious to sell at present quotations, as they are 
strongly of opinion that prices will soon get better. There 
are more inquiries in the manufactured iron trade and 
quotations are firmer. 


The Make and Disposal of Pig Iron in Cleveland.— 
During the month of February the Cleveland Ironmasters’ 
Association, whose districs embraces the whole of the 
north of England from the Tees to the Tyne, had in opera- 
tion 96 blast furnaces, the production of which amounted 
to 204,659 tons. The stocks now on hand stand at 
628,142 tons, a decrease of 16,139 tons. The shipments 
of pig iron in February reached 66,790 tons, an increase 
on the previous month of 14,170 tons. 


Messrs. Bolckow, Vaughan, and Co., Limited.—The 
twenty-third annual report of this company, whose chief 
works are at Middlesbrough, has just been issued. It 
states that low prices have had again to be contended 
with for all the company’s productions, and although the 
volume of business had been larger the difference between 
cost and selling prices was never smaller. The amount of 
profit available for distribution, including the divi- 
dend received from the company’s operations in Spain, 
is 175,609/. 8s. 7d. The salt works of the company 
were made into a separate corporation on October 1 
last, in accordance with the prospectus sent to each 
shareholder of the company. The works are now in 
full operation, and there is every reason to believe 
that the statements made in the prospectus will be 
fully realised. The directors express their regret and 
sense of the loss of Mr. Thomas Vickers, who was a 
director of the company for twenty-one years. They also 
regret that Mr. Windsor Richards, after thirteen years of 
valuable service, has tendered his resignation, but it is a 
matter for satisfaction that he has consented to accept a 
seat at the Board if the shareholders desire him to do so. 
The stocks on hand are of the value of 640,472/. 183, 3d. 


Engineering and Shipbuilding.—There is a good deal of 
engineering going on in tke North of England, and the 
shipbuilders are well employed. Several steamers are in 
a forward stage of construction, and there is a fair num- 
ber of orders on hand. 


The Steel T'rade.—All the steelmakers are pressed for 
shipbuilding materials, but are anxious about rail orders. 








Mason Cotiecr ENGINEERING Socrety.—A_ meeting of 
the above Society was held un Wednesday, January 25, 
1888, when a paper on ‘‘ Signal Lights and Lighthouses ” 
was read by Mr. E. J. Low. The author described 
the different types of optical apparatus and illuminants 
usually employed. Commencing with the old system of 
catoptric mirrors, he disposed of the arguments in favour 
of its employment in revolving lights, and showed by the 
aid of a diagram the serious loss of light which must 
inevitably occur in this system. As an illustration of 
lighthouses of this class he described the revolving light 
at Tynemouth, in Northumberland. The dioptric system, 
as devised by Iresnel, was then discussed, and its advan- 
tages in preventing loss of light pointed out. The men- 
tion of the invention of the holophote was then adverted 
to, and the author divided the credit of bringing it to a 
successful result between Stevenson and Chavel. The 
author proceeded to classify the lights as follows: 
‘* Fixed,” “* flashing,” ‘‘ fixed and flashing,” and described 
the various methods for rendering the distinction visible. 
As illustrations of the best forms of dioptric lights he de- 
scribed those at Souter Point and Macquarie. The various 
forms of lamp employed were described and the question 
of illuminants, gas, oil, and electricity was discussed. The 
writer awarded the palm to the latter, partly on account 
of its greater penetrating power, as demonstrated at the 
Foreland, but mainly because, giving as it does a point- 
source of light, it is soeasy with electricity to control the 
distribution of the light to different parts of the sea. A 
brief account of the method of manufacture of signal 
lamps for vessels concluded the paper. 
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THE WESTINGHOUSE BRAKE FOR FREIGHT TRAINS. 
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object the brakes are released in the usual way by con- 
necting the train pipe to the main reservoir on the 
engine or tender, ‘The pressure moves back the piston 
5 and slide valve 6 to the position shown. The cavity 
b connects the passage h to the atmosphere ; the piston 
13 is raised by the cylinder pressure beneath it, and the 
valve 18 by the spring 20. The air in the brake cylinder 


exhausts through the passage @ and cavity » into the | 


atmosphere, and the springs in the brake cylinder re- 
turn the brake pistons and take off the brake blocks, 
and the reservoir is again recharged through the groove 
dand f. 

To illustrate the results arrived at in actual practice 
by means of the improvements here described, we have 











4 
% 
2 


2 
“ZZ lla YLT ET adaccactdddita 


Main Pipe 


Yi 
- 


UZ 
i/ 
| 


2 


—_ ios 


Cee | 


o- “4 ' a He C 


iA 





Fie. 5. 

















|in the Table on previous page inscribed in the fourth | would thus appear that the improved brake on long 


column of each series of tests what percentage of retar- | | goods trains gives about the same average stopping 
dation* was obtained ineach case. This affords a ready | efliciency as is obtained in ordinary passenger trains 
means of comparing the stops made at different speeds, | with the old brake. The reason that this efficiency is 
and also shows the increase in efficiency as compared | not higher being that during the trials an air pressure 
with the Westinghouse brake as hitherto used. It} of 601b. instead of 801b., and a rather lower leverage 
than usual, was found to give the best results to avoid 





we Be it here remembered that ‘*‘ percentage of retarda- 
tion” is called the actual average ichendetitn during the | | shocks in the rear. brak h 
whole of the stop, expressed in percentages of the weight | The increased efficiency of the new brake is, how- 
of the train. If vis the speed of the train in miles per | ever, forcibly illustrated by referring to its application 
hour, and d the stop distance, then the retardation a in | to trains of twenty carriages only, such as are common 
In that case (see ‘the emergency 
and race stops with twenty cars, referred to in the 
| Table) the efficiency is more than a third in advance 











( la x=3.34 “, 
formula +=3.3 q 
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of the results obtained with the old brake on even 
much shorter trains, and therefore illustrates clearly 
that the adoption of the new brake for all passenger 
trains would considerably increase the safety of the 
travelling public. 


ELECTRICITY APPLIED TO ENGI- 
NEERING. 
On the Position and Prospects of Electricity as applied to 
Engineering.* 
By Mr. Witt1aM GeIrPEL, of Edinburgh, 
(Concluded from page 214.) 


Underground Haulage. —Electricity has been applied to 
haulage in various mines. A locomotive car, worked bya 











current sent through a conductor fixed along the side or 
the roof of an underground road, could be employed 
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Cost and Duration of Lighting. 
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wagon way and form the contact rails, as shown in Fig. 7. 
The current is picked off these rails by sliding contact 
pieces fixed to the locomotive, and is led to a switch, 
which can turn the full current either through the motor, 
or first through reducing resistances and then to the 
motor. <A controlling switch with a seat for the driver is 
placed at both ends of the locomotive, so that perfect 
control of the speed and of the starting and stopping of 
the motor is provided. The length of the line is about 
700 yards, and the gauge is 22}in. A train consists of 
about fifteen tubs, each carrying 10 cwt. of coal; and the 
locomotive weighs rather over 30 cwt. The journey takes 
from three to five minutes, the speed varying from five to 
seven miles per hour. The plant cost a little above 800/., 
including steam engine, dynamo, motor, locomotive car, 
conductors, and accessories ; it has been working success- 
fully since 1882, and was supplied by Messrs. Siemens and 
Halske, by whom several other mines in Germany have 
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economically wherever the traffic is large and the distance |since been similarly furnished. The working cost of 


considerable ; but there is the objection of requiring a | 
heavy locomotive car, in order to get sufficient tractive | 
power for starting a train of tubs, | 

In a colliery at Zaukeroda, near Dresden, power is | 
generated above ground by a vertical engine having 10-in. | 
cylinder with 8-in, stroke, which drives a Siemens dy- | 
namo. Thecurrent is led to the shaft, which is about | 
60 yards distant, by two bare copper wires; then down | 
the shaft to a depth of 120 fathoms by well insulated con- 
ductors, to the | irons, which run along the roof of the 








* Paper read before the Institution of Mechanical | 
Engineers, | 


hauling 660 tubs per day of sixteen hours is given by Mr. 
Rowan as follows : a 
8. 





Driver’s wages 5 3 
Steam ee tie te 2 3 
Engine driver at surface .. 3 if 
Lubricating, &c. - | ee 
li 9 
Interest and depreciation at 15 per cent. 
per year of 300 working days... 8 1k 
Total working cost perday 19 104 





TaBL_E LV.—Electric Railways in Europe and America. 
i | Susrdr om 


Length 











Place, and mode of | Rolling nN 7 
Working.* lot Line. Stock Cost of Working. 
Europe. | miles. 
Lichterfelde, Berlin R) 1.5 2 cars } 
Brighton .. wpe} Bix | 1,92d. per car-mile. 
Moedling - Hinter- | 
bruchl .. on) Oh BE 1 | S42d, 55 ts 
Frankfort - Offen- | | 
bach pe! Bay 4.1 : a PT Spigengeary 
Zaukeroda Colliery 0| 0.45 { | ,} lec. \0.7d. per ton 
| em 1116 Sagent re . 
» § 1 loco, | P 
Hohenzollern Mine 0} 0.47 {| 15 wagons | j 0.50d. ye 
Portrush .. ..Th| 6 4 cars 2)d. per car-mile. 
Bessbrook and_ | } 
Newry .. ..- Th] 3 a | 4d. pertrain mile. 
Blackpool .. .. U; 2 ae | less than 4d. per 
| | train-mile. 
Brussels S| i oe 
Hamburg 8| S-a 
America. 
Baltimore, Md. Th&O| 2 | 6 ,, 16s. Sd. per car per 
| day. 
Los Angeles, Cali- | 
fornia... aan Qarre 8 » 
Port Huron, Michi- | 
gan an na | 4 oS es 
Windsor, Canada... O| 2 . 16s. 8d. per day for 
| | power. 
Highland Park, De- } | 
troit < «- Th) 38} : ie 3s. ni per day for 
fuel. 
Dix Road Detroit, | 
Michigan .. ie a Oe | 2. 
Appleton, Wisconsin O} 4} oa 
Scranton, Pennsyl- 
vania «s -- O| 3} Sw 
Denver, Colorado .. U 34 ti 6s. SA pee day for 
Montgomery, Ala- | ) 50 — aks : 
50 per cent. less 
bama a + 0 j 11 13 f than horse and 
Kansas City, Mis- t mule traction, 
souri “ie -- O} | 
Orange, New Jersey O| } 1 car 
Boston, Mass.(short | ( 4 loco 
line in sugar re- |? .. 7) 93 Garg. 
finery) we 0) ” 
| 








*O=Overhead conductor. R=ordinary rails. S=Storage bat- 
teries, Th=Third rail. U=Underground conduit, 

For the output of 660 tubs or 330 tons per day this 

amounts to only about #d. per ton. 

Telpherage.—The plan of transporting material in skips 
on overhead wire ropes by means of electricity, introduced 
under this name by the late Professor Fleeming Jenkin, 
of Edinburgh, and illustrated in Figs. 9 to 12, kindly 
lent by Professor Ayrton, has not so great a field for 
its use in this country as it may have in less populous 
regions, because our roads are good, and railways 
generally near at hand, and we have abundance of 
water carriage. But in places where material has to 
be conveyed across hilly districts or over bad roads to the 
railway or water, it will be found more useful. It has 
been employed with considerable success for the past two 
years at Glynde, near Lewes, for transporting clay to the 
railway over a distance of 1600 yards ; 270 tons are carried 
weekly at 74d. perton. In our larger cities a modifica- 
tion of this plan might advantageously be applied to 
alleviate the heavy street traffic. In the place of wire 
ropes, stiff girders might be used, the cars being suspended 
from wheels running along a rail or rails fixed on the 
girder. Such arailway would be economically constructed, 
in comparison at least with the expense of constracting 
an underground railway; and it would not have any 
great effect in obstructing the light from the streets, as is 
the case with elevated railroads for steam locomotives. 

A general idea of the present position of electric loco- 
motion in Europe and America is furnished by Table IV., 
which is an abbreviation of one compiled in May, 1887, 
by Mr. T. C. Martin, President of the American Institute 
of Electrical Engineers, 


III. Exxctric LicHtinc. 

Of the four branches of electric engineering dealt with 
in this paper, electric lighting is the one which up to the 
present has received most attention, called forth the 
largest outlay of capital, and produced the most beneficial 
results, if not to so great extent in this as in other countries. 

Artificial illumination may be considered in the three 
aspects of comfort, convenience, and economy. 

As regards comfort, electric lighting proves itself 
superior to all other methods of illumination. For indoor 
lighting, the incandescent light may be utilised and toned 
down to suit almost any requirement. It may be brought 
near to any object requiring illumination, without 
occasioning the least inconvenience from heat or dazzle ; 
or it may be far removed in the ceilings or cornices, with- 
out risk of fire or of injury to the decoration. In short, 
it can be use! in any position or for any purposes of illu- 
mination for which gas, oil, or candles are available, and 
for a great many for which they are not available. For 
outside illumination and large inclosures, the are light 
gives a brilliancy and cheerfulness altogether unattain- 
able by any reasonable expenditure of gas or oil. 

The convenience of the electric light has caused it to be 
highly appreciated, when it is found that by the mere 
pressing of a button a light is instantly obtained, which 
can be shaded over in any manner, without danger of 
setting fire to the fabric forming the shade. It also does 
omer with the constant cleaning of globes or trimming of 
amps. 

Fé respect of economy, the electric light does not as yet 
hold out the same decided advantages that it does in the 
other two respects just considered. In incandescent light- 
ing, the cost of distribution is still heavy, though by 
increasing the electromotive force and the efficiency of 
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lamps it is being much reduced. In arc lighting, the diffi- 
culty of subdividing and of reducing the amount of light 
given by one arc lamp renders it expensive for general 
outdoor street illumination, ascompared with the present 
low prices of gas and oil. For the lighting of main streets 
and railway stations, or other places where a concentrated 
light is required, the are light is beyond question far 
cheaper than gas; and its cost per candle-power is but a 
very small fraction of that of gas. As the use of electric 
lighting extends, the cost of working becomes reduced ; 
installations which four years ago cost 4d. per arc lamp 
per hour are now costing only 2d. The chief saving has 
been in the items of carbons and attendance, though the 
increased efficiency and durability of the apparatus have 
also greatly contributed to the reduction ; four years ago 
11 mm. or 0.43 in. hard carbons cost 4d. per foot ; they can 
now be obtained for 1}d. per foot, or less than one-third. 

The following figures supplied by the North British 
Railway respecting the actual cost of working their electric 
lights at the Waverley Station, Edinburgh, are interest- 
ing as showing how much cheaper it is becoming. The 
installation is worked by their own staff, and consists 
now of forty Brush are lamps, supplied with a current of 
10 amptres by a No. 8 Brush dynamo, which is driven by 
@ semi-fixed engine. 

July to December, 1884, Thirty-three Arc Lamps, 
41,884 Lamp-Hours. 


Wages ... 

Repairs ... 

Carbons... 

Coal os an 

Oil, stores, &e.... re i se 

Interest and depreciation at 10 per 
cent.... oes eee oe aa 


Equal to 2.77d. per lamp hour 
July to Decemter, 1886, Thirty-nine Arc Lamps, 
55,068 Lamp- Hours. 


Wages ... 

Repairs ... 

Carbons... 

Com  ... e ve 
Oil, stores, &c.... = 
Interest and depreciation 


Equal to 1.79d. per lamp hour 

In conjunction with these arc lamps they are running 
148 Brush Victoria incandescent lamps, distributed in the 
refreshment and waiting rooms, and throughout the whole 
of the suburban station. For these the total number of 
lamp-hours for the ha)?-year was 171,251, and the cost was 
831. 9s. 9d. including «ll contingencies, equal to 0.12d. per 
lamp-hour. There were 113 lamps renewed, which shows 
an average life per Jamp of 1515 hours, 

Local Conditions.—The cost of incandescent lighting is 
especially variable, and affected by the local conditions of 
the installation. The chief of these are (a) the average 
number of hours of lighting each lamp, and (b) the average 
distance of the lamps from the generating station. In 
the diagrams, Figs. 13 and 14, are drawn curves which 
have been constructed by the author to show the rela- 
tion between these conditions and the cost per lamp- 
hour, Where the conditions are favourable, incandescent 
lighting can already compete with gas ; and in a number 
of installations which have been superintended by the 
author, a large saving is being effected. The following 
figures kindly supplied by Messrs. George Jager and Son 
show that the yearly cost of lighting their sugar refinery 
at Leith has been reduced from 3471. with gas to 204/. with 
incandescent lamps. The average life of the lamps is 
about 1400 hours each. The installation consists of 180 
Brush Victoria lamps of 17 and 10 candle-power, supplied 
by a self-regulating Victoria dynamo, which is driven off 
the shaft that drives the centrifugal drying machines. 
The dynamo has been running night and day since it was 
started two years ago, without failure ; it is started on the 
Monday morning, and runs continuously without stoppage 
till the following Saturday afternoon. 

& ad 8 -ad. 


332 13 4 
15 0 0 
ao 347 13 4 
Cost of Electric Light, May, 1886, to May, 1887. 
Lamp renewals 66 ie 46 9 8 
Oil, waste, sundries ... ae 17 5 0 
Coal at 3 lb. per horse-power 
per hour, 40 tons at 6s... 12 0 
Repairs, including men’s time 
attending dynamo... noe 
Depreciation at 10 per cent. 
Gas consumed on Sundays, 
and when engine is stand- 
ing abe rs aa 


Previous average cost of gas 
lighting per annum ; 
Part of plumber’s time 


Saving per annum by electric 
lighting a a 14313 0 

In the United States there is hardly a city or town of 
20,000 inhabitants which has not a central station for arc 
or incandescent lamps; and many towns of 3000 to 4000 
are supporting them also. On the Continent large central 
stations for eae lighting are already in operation in 
competition with gas; but there the price of gas is 
generally two or three times what it is in this country. 

If the power is to be generated by dynamos and used 
direct, the cost of distribution on a large scale will pro- 
bably never be reduced as low as with the existing gas 
supply ; seeiag that an efficiency of 95 per cent. can now 
be obtained with the dynamo, and that steam engines are 
not likely to be materially improved, It is therefore in 





TABLE V.—E .ectric Conpuctors.—SECTIONAL AREA, CosT, AND POTENTIAL FAut. 





Cost of 1502, per Ton 
Con- 
ductors. | 


1007, per Ton 


=10.71d. per Pound. =16.07d. per Pound. 





per 100 


r Electrical 
rse-Power. 
Yards. 


te) 
Yards. 
per 100 Yards. 
Area per 100 
Ampéres. 
Cost 
Potential Fall: 
per 100 Yards. 


Ri 


Cost per Year 
Cost per 100 
Potential Fall 


2501. per Ton. 
= 26.79d. per Pound. 


2001. per Ton. 
=21.48d. per Pou nd. 





1C0 Yards. 


Yards. 


| 
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Area per 100 
Amperes. 
Cost per 100 
Potential Fall 
per 100 Yards. 
Cost per 100 
Potential Fall 


Yards, 
Ampéres. 
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the lamps that improvements to be looked for, by making 
them with a higher resistance and greater efficiency. 
From the curves in the diagram, Fig. 14, it will be seen 
how great an effect the voltage has on the cost of working 
the distant lamps. ; 

The accompanying Table V., which is an abbrevi- 
ation of one previously constructed by the author,* 
may be interesting here as showing how the economical 
sectional area of conductor and the economical loss of 
potential vary for the different conditions of amounts lost 
in interest and depreciation on the conductors, and in 
horse-power wasted in overcoming the resistance of the 


conductors. The question of conductors is one which | p, 


must be left to a very great extent at the discretion of 
the engineer, in view of what are likely to be the require- 
ments or each individual case; but when the conditions 
have been settled, Table V. is useful in showing at a glance 
the size and cost of the conductor, and the ensuing loss of 
potential. 

Transformers.—These are at present receiving a large 
amount of attention. By their means small high tension 
currents of electricity, sent from a distant generating 
station along a small conductor with a comparatively 
small percentage of loss, can then be converted into large 
low-tension currents for the supply of ordinary incan- 
descent lamps. In some arrangements of these trans- 
formers the loss in conversion is not more than 5 per cent. 
Unfortunately the alternating system, which has thus 
far been adopted, cannot be used with satisfaction 
for driving motors doing practical work or for charg- 
ing storage batteries. The continuous current trans- 
former has certainly the advantage in respect to the 
supply of power and to the charging of storage batteries ; 
but it is a question whether the disadvantage of having to 
keep it continually in motion will enable it in town light- 
ing to compete with the alternate current transformer. 
The latter is employed in the Grosvernor Gallery central 
station in London. Some idea of its importance may 
formed from the fact that the Westinghouse Company 
have already in America over 100,000 lamps at work on 
this system, although it is not yet so much as two years since 
they adopted it. Notwithstanding that the use of trans- 
formers enables a great saving in copper to be effected, 
more especially where the lamps are scattered as in sub- 
urban districts, yet it is to be remembered that the insu- 
lation of underground conductors forms a very important 
item in their total cost. The installations already at work 
are all worked with overhead conductors, with the one 
exception at Eastbourne; so far as the author is aware 
there are no practical data to establish the general appli- 
cability of the transformer system for the lighting of 
large and thickly populated towns where underground 
conductors may alone be tolerated. The loss owing to 
induction will also be vastly greater with underground 
conductors however carefully installed. 

Secondary batteries charged in series by a high-tension 
current and discharged in parallel circuit have been tried 
experimentally ; but their practical application is not 
known to the author. At the same time, now that trans- 
formers are becoming more used, strenuous efforts are 
being made to introduce this system of secondary bat- 
teries ; and if it can once be demonstrated to be economi- 
cal, there can be little doubt that it would have a large 
field of application. Its great merit is of course the re- 
duction of risk of the light failing. 

It should be borne in mind by electric light companies 
that the supply of incandescent lamps is not to be their 
only source of revenue; but, as already pointed out, the 
supply of current should be of such a nature that it may 
be employed for as many purposes as possible. By the 
use of efficient boilers and engines and properly con- 
structed continuous current dynamos, a central station 
can be so constructed as to be no nuisance whatever, pro- 
vided proper precaution be taken in selecting the site. 
In large towns it will not be necessary to extend the con- 
ductors very far before a demand will be met with suffi- 
cient for occupying an engine large enough to be eco- 
nomical. Above a certain size the cost of working a steam 
engine becomes practically constant for any increase in 
size ; so that, instead of working from one jlarge central 
station over a very large area, it is found better to work 








from smaller stations over smaller areas. The cost of 
attendance will thereby be increased to only a small | 
extent, because one man cannot fire more than two boilers ; | 
therefore when more boilers are required, it is preferable | 
to work them at another station with another fireman. 
Leamington an extensive central station is now at work, | 
and the cost of the undertaking is about 30,000/. The 


* See The Electrician, April 12, 1884, page 522. 


Bradford corporation have recently voted asum of 15,000/, 
for erecting a central station in their town. Both of these 
are instances of direct supply, without transformers or 
secondary batteries. 


IV. Exvectric METALLURGY. 

This branch of electrical engineering bids fair to become 
speedily of the highest interest to engineers. The electro- 
chemical separation of ores on a commercial scale by the 
electric furnace has but recently been put to the test, 
chiefly in obtaining aluminium from corundum, its richest 
ore. Sir William Siemens first turned his attention to 
the subject, but his death occurred before he had perfected 
is invention. It was taken up by Messrs. Cowles, who 
with the assistance of Professor Mabery have devised a 
furnace, in which by the passage of powerful currents the 
refractory ore is successfully reduced. The furnace is 
built of firebrick, and lined with powdered charcoal to 
withstand the intense heat; it is in the form of a box, 
5 ft. long, 12 in. wide, and 15 in. deep. Current is 
conducted through the walls and into the ore by means 
of a number of carbon rods, 3 in. in diameter and from 
2 ft. to 3 ft. long. The positive and negative car- 
bons are introduced from opposite ends, and nearly 
meet in the centre. The ore, mixed with charcoal and 
granulated copper, is put in so as completely to sur- 
round and cover the carbon. The furnace thus charged 
is closed with a layer of charcoal and a lid lined with tire- 
brick; without the protection of some such refractory 
material as charcoal the intense heat causes the firebricks 
to run. When the furnace is ready, the current with an 
electromotive force of 50 volts is turned on, and is 
gradually increased up to some thousands of amperes. In 
a few minutes the metal is melted around the electrodes, 
and these are then moved farther apart, until the current 
passes through the entire charge, and the whole is in a 
molten condition; the corundum becomes gradually 
deoxidised, the aluminium combining with the copper, 
while the oxygen with the carbon escapes as carbonic 
oxide ; about five hours suffice to complete the reduction. 
Curent is supplied by large Brush dynamos of a very 
large and powerful design. One of the machines, spe- 
cially constructed for the work, is capable of giving out 
300,000 watts, or over 400 electrical horse-power. Its 
— is nearly 10 tons; 5424 1b. of copper are wound on the 
field magnets, while the armature has 8251b. of copper on 
it. Works already in operation at Lockport, U.S., have a 
capacity of 6000 lb. per day ; and the cost of the aluminium 
bronze so made is expected to be less than 1s. 8d. per 
pound, while Mr. Cowles anticipates the price being re- 
duced to 8d. per pound. Works have also been started at 
Stoke-on-Trent, where a 500 horse-power dynamo has 
been fixed for generating the current; the potential is 
60 volts. 

Another electric furnace has been devised by Dr. 
Kleiner, of Zurich, in which cryolite, a double fluoride of 
sodium and aluminium, is similarly treated. 

When it is remembered that the metal aluminium, in 
addition to many other good qualities, posseses great 
strength with only one-third the weight of iron, the 
importance of obtaining it at a reasonable cost will be 
readily appreciated ; it would undoubtedly cause a great 
revolution in engineering construction. 

The process of welding by electricity, introduced by 
Professor Elihu Thomson, is similarly based upon the 

sage of a powerful current between two electrodes, 

n this case the two pieces of metal to be welded form 
the electrodes ; they are brought together into close con- 
tact, and as soon as the current is sent through the joint 
its resistance causes intense heat until the weld is per- 
fectly completed. The process is almost instantaneous, 
and the heating occurs only at the joint; tempered steel 
can be thus welded without in the least affecting its 
hardness. 

Another plan of electric welding has been introduced 
at St. Petersburg by Dr. Bernardos, in which the heat 
necessary for fusion is caused by an arc. The current is 
conducted to the weld by means of a carbon rod, which is 
connected by a flexible cable with the positive terminal of 
a dynamo or battery, while the metal to be welded is con- 
nected with the negative terminal. The action of the arc 
set up by the Sow of current from the carbon to the metal 
may be likened to that of the blow-pipe flame, excpt that 
the heating is more intense and sudden, and is therefore 
more local. The reducing action brought to bear on the 
metal keeps it clean and unoxidised. 





Vicrortan Rattwars.—The Victorian Railway Com- 
missioners have decided to proceed with the erection of 
central offices, which wil! cost 100,000/, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A considerable amount of 
disappointment was experienced in the Glasgow pig-iron 
warrant market last Thursday, when it was learned that 
the committee having charge of the American Tariff Bill 
had indicated a disposition to make only a very small re- 
duction on the import duty on pig iron, only 72 cents, or 
about 3s. per ton, the present duty being 28s. per ton. 
On the other hand, the duty on iron ore imported into the 
United States is to be entirely removed. It is thought 
by many of the iron exporters that the prospective new 
tariff arrangements will seriously interfere with the 
use of Scotch pig iron in the States, while they will 
geeatly irccease the importation of Spanish ore. In 
consequence of the news from America, a severe effect 
was produced on the warrant market. The price of 
Scotch pig iron declined 3d. per ton, to 38s. 9d., 
being the dowest quotation this year. Cleveland pig 
iron fell 24d. per ton, to 30s. 104d. Hematite iron, 
however, maintained the previous day’s closing quo- 
tation—41s. 8d. cash buyers. The closing settlement 

rices were—Scotch, 383s. 104d. ; Cleveland, 30s. 104d. ; 
Peenatite, 41s, 9d. per ton. On Friday the market was a 
turn firmer, and part of the previous day’s decline was 
recovered, Scotch pig iron closing 4d. per ton up, Cleve- 
land 14d., and hematite closing as on Thursday. On the 
week there was a decline of 4d. per ton on the price of 
Scotch warrants, 2d. on Cleveland iron, and hematite 
closed at the same price as on the preceding Friday. 
There was a continuance of the depression on Monday, 
partly owing to the small shipments last week and a great 
increase in the stocks. The market opened at 38s. 11d. 
per ton cash for Scotch warrants, but the close in 
the forenoon was lower, and in the afternoon 38s. 9d. 
was accepted, with buyers at that price at the close, 
when there were buyers for Cleveland at 1d. per ton over 
last week’s final quotation. Hematite was firm in the 
morning, but in the afternoon somewhat lower prices 
were quoted. The warrant market was quiet at the open- 
ing yesterday, but in the afternoon a firmer feeling was 
created by an advance in the price of copper. A recovery 
of 14d. per ton was ‘made in the price of Scotch iron. 
Cleveland improved 1d. per ton further, but hematite was 
dull, and 4d. per ton under Monday’s close, when the settle- 
ment prices were—Scotch, 38s. 104d. ; Cleveland warrants, 
31s. 3d. ; hematite, 41s. 9d. per ton. The market was 
stronger all round to-day, and the price of Scotch iron went 
up in the forenoon to 39s. 14d. cash, but in the afternoon 
there was a decline of 3d. per ton. There was not much 
change in the quotations for Cleveland and hematite iron. 
Judging by the reduced shipments and increasing stocks 
of Scotch pig iron, it is evident that there is a very de- 
cided over-production ; indeed, there are 15 blast furnaces 
more blowing just now than there were a year ago, the 
numbers being respectively 86 and 71. A furnace that 
was engaged in making ordinary iron at Langloan Iron 
Works has been turned on hematite pig, but no other 
change has occurred during the week. Some of the special 
brands are going into local consumption on such a large 
scale that the stocks in the makers’ hands are practically 
nil. Last week’s shipments of pig iron from all Scotch 
ports only amounted to 4275 tons, as compared with 7220 
tons in the corresponding week of last year. They in- 
cluded 550 tons for the United States, 202 tons for India, 
260 tons for Australia, 420 tons for France, smaller quan- 
tities to other countries, and 2577 tons coastwise. Up till 
the end of last week the year’s shipments were 60,021 tons, 
against 69,412 tons at the same time last year, thus show- 
ing a decrease of 9391 tons. The stocks of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
954,850 tons yesterday afternoon, as compared with 
951,290 tons yesterday week, thus showing an increase of 
3560 tons for the week. 


Wages in the Steel Trade.—The Steel Company of Scot- 
land are reported to have conceded to their workmen a 
general all-round advance of wages equal to 10 per cent. 
This is to come into operation on the lith inst. It is pro- 
bable that all the other steel-making firms will make a 
similar concession, unless they have done so already, 


The Steel Company of Scotland and the Forth Bridge Con- 
tractors.—The action which was raised in the Court of 
Session some time since by the Steel Company of Scotland 
against the Forth Bridge contractors, concluding for 
damages of 100,000. for non-fulfilment of the bargain 
which was alleged to have been made between the parties 
as to the taking of all the steel required in the construc- 
tion of the bridge proper, with the exception of that con- 
tracted for by the Landore Steel Company, was settled 
last week so far as concerns the decision of Lord Trayner, 
the judge before whom the case was heard. His lordship, 
in giving his judgment last Thursday, said that he had no 
hesitation in holding that the contract bound the defen- 
ders to take from the pursuers the whole steel required for 
the construction of the Forth Bridge, less 12,000 tons of 
plates ordered from another firm. The matter was, he 
said, one which did not admit of argument. It was 
simply a question of what the contract said, and its 
words did not appear to him to have more than one mean- 
ing. The defenders, however, asserted that the parties, 
since the contract was made, acted on the footing that if 
the defenders took 30,000 tons of steel from the pursuers 
they might get any extra elsewhere, as not being within 
the contract of the parties ; and in support of that 
averment the defenders’ depended on several specific 
transactions. Of that averment, as well as of the alleged 
specific transactions, proof was led, with the result that, 
in his lordship’s opinion, the defenders had failed to 
establish their averments. As the question of damages 
had yet to be settled, his lordship hoped that the parties 
would come to terms on that point, and he would reserve 





all question of expenses. It is said that an appeal to the 
House of Lords against Lord Trayner’s decision is not 
unlikely. 


New Steamship Contracts.—Messrs. William Denny and 
Brothers, Dumbarton, have been commissioned by the 
Belgian Government to build for them a steel paddle 
steamer for the Dover and Ostend mail and passenger 
service, This vessel will be similar in every way to the 
steamer now building in Messrs, Denny’s yard for the 
same Government, and will have powerful engines to 
drive her at a rapid rate of speed. A contract has just been 
closed by Messrs. Russell and Co., Port-Glasgow and 
Greenock, to build to the order of Messrs. Hermann 
Stureberge and Co., of New York, another steel screw 
steamer capable of carrying 3500 tons of oil and 300 tons 
of bunker coal, a vessel similar to the steamers Ocean and 
Chester, lately built and fitted out for sea by Messrs. 
Russell and Co. for the firm just named. She is to be 
supplied with her engines by Messrs. Duncan Stewart 
and Co., Glasgow. 


Electric Light Installation on the Steamer Oonah.— 
Messrs. William Harvie and Co., Glasgow, last week 
completed a very capital electric light installation on the 
steamer Oonah, lately built and engined by Messrs, A. 
and J. Inglis, Glasgow, for the Tasmanian Steam Navi- 
gation Company. It consists of fully 160 lights, which 
are distributed throughout the entire ship. e dynamo 
is of the compound-wound type, and runs at the slow speed 
of 370 revolutions per minute. The engine for driving 
the dynamo is direct-driving. The writing is done on the 
double-wire system. The saloon is supplied with very 
handsome electro plated pendants, each having two electric 
lamps and one oil fount, which can be used when the elec- 
tric light is not available. Each state room, officers’ room, 
&c., has a lamp of 8.or 16 candle-power in handsome 
electro plated brackets, while the deck is brilliantly 
lighted by nine lamps, each of 50 candle-power. The 
engine-room fittings are of Messrs. Harvie’s latest and 
most approved design, and are fitted throughout the 
entire engine-room, including the stokeholes and tunnel. 
There is also an arrangement whereby a portable lamp of 
50 candle-power can be used in any part of the cargo 
holds or on the deck. 


Royal Society of Edinburgh.—At last Monday’s meeting 
of the Royal Society of Edinburgh, Professor P. G. Tait 
submitted two papers, one on the ‘‘ Mean Free Path and 
the Number of Collisions per Particle per Second in a 
Group of Equal Spheres,” and the other on ‘‘ The Com- 
pressibility of Glass at Different Temperatures.” 


Society of Chemical Industry.—An ordinary meeting of 
the Glasgow and Scottish Branch of this Society was held 
last night, when Mr. F. J. Rowan read a paper on ** The 
of the Calorific Values of Solid and Liquid 

uel.’ 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Yorkshire College Engineering Society.—A meeting of 
this society has been held in the engineering lecture-room 
of the college. In the absence of Mr. W. W. Clayton, 
through ill-health, the chair was taken by Mr. Asquith. 
Mr. E. R. Dolby, Whit. Sc., read a paper on “ Alumi- 
nium ; its Manufacture and Use.” After giving a sketch 
of the history of aluminium, he remarked on the impetus 
which had been given to the production of sodium, which 
is used in the manufacture of aluminium, and in this con- 
nection he gave an account of the Castner process, by 
means of which sodium has been so much cheapened. 
Various furnaces for smelting metals were then de- 
scribed, notably the ‘‘Cowles” electric furnace. The 
lecturer said that his excuse for bringing a metal, at pre- 
sent so dear as to prohibit its use to any large extent by 
engineers, under the notice of an engineering society, was 
that he hoped some method of obtaining it would be in- 
vented very soon, which would enormously reduce its 
cost, and bring it into common use. The paper was illus- 
trated by numerous specimens: Ores, kindly lent by Pro- 
fessor Green ; the pure metal in sheets, ingots, &c., by 
Messrs. Johnson, Matthey, and Co. ; a large assortment 
from the Cowles Electric Smelting Company, of articles 
in pure aluminium and aluminium bronze, and samples of 
the latter metal, which has a tensile strength in the 
higher grades, equal to the best steel; and Mitis cast- 
ings, lent by Messrs. Seebohm and Dieckstahl. Slides 
were shown by Professor Barr, illustrating the lecture, 
which was followed by a discussion, in which Messrs. 
James, Elsworth, Tempest, Price, Cuttriss, Wilsen- 
Hartnell, R. T. Smith, Towler, and the chairman (Mr. 
Asquith), took part. After Mr. Dolby’s reply, a vote of 
thanks to him for his valuable paper was moved by Mr. 
ch seconded by Professor Barr, and carried unani- 
mously. 


Iron and Coal.—On the Derbyshire side the make is 
heavier than for some time past, as quite half the furnaces 
are now in blast, as compared with a third a little more 
than a year ago. The following are still the quotations 
for ordinary makes of pig iron: No. 1, foundry, 39s. to 
403.; No. 2, 37s. to 38s. ; No. 3, 35s. to 36s.; No. 4, 33s. ; 
and mottled and white, 32s. per ton at thefurnaces. Coke 
is firmer in price. There is not much change to notice in 
the manufactured iron trade; the demand keeps steady, 
but does not sufficiently improve to enable better prices to 
be obtained, bars and hoops being still plentifully obtained 
at from 4/. 10s. upwards per ton at the works according to 
quality. Steel isin fair demand at the following rates: 
Angles, 7/.; bars, 7/.; Tees, 7/. 103s.; plates, 7/. 10s; 
sheets, single, 7/. 15s.; and doubles, 8/. 15s. In South 
Yorkshire business is decidedly steady, and rates are un- 
altered. The prospect is encouraging, and despite periodi- 
cal lulls of little moment the amount of trade shows an 





advance on the opening of 1886 and 1887. The demand 
for manufactured iron is quiet, but for railway axles, 
wheels, &c., there is a satisfactory inquiry, some of the 
orders being on colonial account. The stove grate branch 
exhibits no improvement, and the call for the highest 
class of goods is very slow. The recent frost gave a slight 
impetus to the house coal trade. Steam coal sells well, 
though prices are low. The revival is having a good 
effect upon the engineering trade of the district; besides 
which there is a more active demand for plates and other 
material which enter into the construction of ships. 


Appointment of Engineer to the Rotherham Corporation. 
—The gas committee of Rotherham, at their meeting on 
February 28, considered the applications, which numbered 
forty-seven, for the appointment of gas engineer, and 
selected the following gentlemen to have an interview with 
them yesterday afternoon, viz.: Mr. C. E. Jones, 
Chesterfield ; Mr. E. J. Lloyd and Mr. R. Smith, Leeds ; 
Mr. G. Pettigrew, Gateshead ; Mr. J. Parkinson, Brig- 
house; and Mr. William Woodward, Bury. They re- 
solved to recommend the appointment of Mr. C. E. Jones, 
of Chesterfield. Mr. Jones is an associate member of the 
Institute of Civil Engineers, an F.R.H.S., and at present 
engineer and manager of the Chesterfield Gas and Water 
Works. He wasalso president of the Manchester Insti- 
tution of Gas Engineers in 1886. For the appointment of 
engineer of the corporation, a salary of 300/., rising by 
251. a year to 400/., is offered. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam cval trade has been active at 
Cardiff, last week’s shipments having reached the un- 
usually heavy total of 175,000 tons. The shipments of 
steam coal from Cardiff thus far this year have averaged 
158,350 tons per week, an increase of nearly 14,000 tons 
per week upon the corresponding average for 1887. The 
demand for Welsh steam coal is thus shown to be 
materially on the increase. The best descriptions of steam 
coal have been quoted at Cardiff at 93. to 9s. 3d. per ton ; 

t bunker coal has made 8s. 6d. per ton ; and good dry 
coal, 8s. 3d. per ton. The house coal trade has been 
rather easier. Patent fuel has been slightly firmer. The 
manufactured iron and steel trades of the Cardiff district 
have shown little change. 


Death of Mr. Yeo, M.P.—Mr. F. A. Yeo, M.P., died 
at his residence near Swansea on Sunday evening. He 
was born at. Bideford in 1832, being the son of Mr. T. 
Yeo, of that place. He was educated at Bideford School 
as well as in Germany and France. Nearly forty years 
since Mr. Yeo came from Bideford to Cardiff, and con- 
nected himself with the business of his uncle, the late 
Mr. R. Cory, the founder of the great Cardiff coal ship- 
ping firm. Mr. Yeo shortly afterwards settled at Swansea, 
and, in conjunction with Mr. T. Cory, founded the busi- 
ness of Cury, Yeo, and Co, This firm became the largest 
coal and patent fuel shippers at Swansea; indeed, the 

atent fuel works established by them at Swansea, 

oxhole, and Clydach, are among the most extensive in 
the country. 


Cardiff Dry Dock and Engineering Company (Limited). 
—The annual meeting of this company was held at Cardiff 
on Tuesday, Mr. J. Ware, the chairman of the directors, 
presiding. The directors’ report showed that, notwith- 
standing great depression in the shipping trade the 
directors were able to recommend a dividend of 5 per 
cent. on the ordinary stock of the company. The report 
was adopted and the dividend recommended was de- 
clared. 


Coupling Railway Trucks.—In order to encourage the 
company’s staff in the use of the shunting pole, the 
directors of the Great Western Railway Company have 
offered prizes, to be competed for yearly by the foremen, 

oods guards, brakesmen, yardsmen, shunters, and porters. 
‘ive preliminary contests have been arranged to take 
place at different stations on the line, at each of which 
two prizes of the value of 2/. and 1/. will be given. A 
final contest will take place at Swindon, when the cham- 
pion will be awarded 5/. and the second man 21, 


The Forest of Dean.—In consequence of depression in 
trade, the associated coalowners of Dean Forest have 
advised the iragents that the various qualities of coal, 
except small, have been reduced 6d. per ton as from 
March 1. Notices have also been served on the colliers 
of a 24 per cent. reduction in wages, to commence at once. 


Sir R. Rawlinson.—Sir R. Rawlinson, K.C.B., who has 
recently retired from the office of chief engineering in- 
spector to the Local Government Board, completed his 
seventy-eighth year on Tuesday, having been born in 
Bristol, February 28, 1810. He had been connected with 
the Local Government Board since 1872, and was knighted 
by the Queen at Windsor Castle on August 23, 1883, 
being further created a Knight Commander of the Bath 
early in the present year. 


A Large Steamer at Falmouth.—The steamship Borderer, 
of oe 3500 tons, has been successfully docked at 
Falmouth. She is 475 ft. in length, and is larger by 
30 ft. than any other vessel previously put into dock at 
the port. 








THe Panama CaNnaAL.—At a meeting held at Paris this 
month, M. Ferdinand de Lesseps expressed continued 
confidence in the practicability and future of the Panama 
Canal, although he admitted that the modest sum of 
26,164,000/. is still required to insure its completion b 
July, 1890. To raise the all-important wherewithal, M. 
de Lesseps proposes a fresh loan of 14,000,000/. in 3 per 
cent. obligations, to be offered at 46, 





ENGINEERING. [Marcu 9, 1888. 














At Sg REIS Wb gS ES ds Ee 





SRL, 


BRIDGE. 


i | c 
. \aae ~ 
' fe y We aie 
UT ne 
worn seb meee 
. x ‘ ’ 
pay a 


ANTILEVER 


< 


C 








SUKKUR 


OF THE 


—~ 
ne 
o 
N 
N 
2 
>: 
= 
© 
% 
= 
—_ 
~ 
A 
~— 
BN 
S 
~— 


CTION 


4 


DRE 


TEMPORARY fF 


THE 
































Saba ee ee " 3 = 
TT eee ~ 





vy 











SIT IIT 


292 tee 


eR: a 





|g buy 





ay 9 
RO oe 


ee, 
wore & 






































98 ’ : hi 
Sa 110.rdg Bi sf 
SE 1 





LET INP 





























OE Om « ae oe 
























































































































































o 9 —o- 





Seas tee here tat rere tere 4 














DDO WNT PUT 




















("633 abog aas ‘noudiwosaq’ 407) | 


AOGIUYUA WAAATILNVO ANAANAS AHL AO NOILOAAA AUVAOMdNAL AHL 








‘88S ‘6 HOUVAT ‘ONIUAANIONG 








EC FEN COC NIRV SEP RUAN TITRE SST Oe SNe FMR RII aE I = CN A i SR Me RE RST tS AS CETTE TE” Se Sedna none Eon = aici SE eee ee ene eee 





a a as ars mn 
So ee a 


ne ah et ne 














Mbidtitdlee ae ee 





Po ee 


or dia aan 


Sis 

























































































UoNDAIT puy 












































Marcu 9, 1888.] 


ENGINEERING. 


24! 








” 
AGENTS FOR “ENGINEERING. 
Barun: Measrs, A. Asher and Co,, 5, Unter den Linden. 
CaicuTTa; G. C. Hay and Co, 
EpinsurGH : John Menzies and Co., 12, Hanover-street. 
Francg: Veuve J. Boyveau, Librairie Etrangére, 22, Rue de la 
Banque, Paris; M. Em. Terquem, 31>is, Boulevard Hausmann, 
Paris. 


Guascow : William Love, 
taLy: U. Hoepli, Milan, 
Lerzie: Alphons Dtrr. 


F. A. Brockaus. 

Liverpool: Mrs. Taylor, Landing Stage. 

MANcHESTER: John Heywood, 143, Deansgate. 

Ostenp; Kirkland and Cope, 

RorrerpDAM: H. A. Kramers and Son. 

Unirep States; Sole Agent, W. H. Wiley, 15, Astor-place, New 
York. 

Vianna; Lehmann and Wenzel, Kirntnerstrasse, 








NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
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NOTICES OF MEETINGS. 

INSTITUTION OF Civil ENGINEERS,—Students’ meeting, Friday, 
March 9th, at 7.30 p.m. Paper to be read: ‘The Prevention and 
Extinction of Fires,” by Mr. Alfred Chatterton, B.Sc., Stud. Inst. 
C.E.—Ordinary meeting, Tuesday, March 13th, at 8 p.m. Paper 
to be read, with a view to di ion: ‘ E y Trials of a 
Non-Condensing Steam Engine—Simple, Compound, and Triple,” 
by Mr. P. W. Willans, M. Inst. C.E. . 

THE PARKES Musgum, 744, MARGARET-STRERT, W.— On Thursday, 
March 15th, at 5 p.m., a lecture will be delivered by Miss M. A. 
Chreiman, on “ Physical Culture.” 

THE SouTH STAFFORDSHIRE INSTITUTE OF IRON AND STEEL Works’ 
ManaGErs,—Saturday, March 10th, at the Mechanics’ Institute, 
Dudley, to commence punctually at 6.30 p.m. A paper will be 
read by Mr, Thomnas Turner, Assoc. R.S.M., Mason College, Bir- 
mingham, entitled, ‘‘ Notes on American{Foundry Iron,” by Mr. W, 








J. Keep, C.E., Superintendent Michigan Stove Company, Detroit» 
Michigan, U.S.A., and Mr. T. Turner. 

Norta-East Coast InstiTUTION OF ENGINEERS AND SHIPBUILDERS.— 
The eighth general meeting of the above Institution will be held 
in the Lecture Hall of the Subscription Library, Fawcett-street, 
Sunderland, on Wednesday, March 14th, at 7.30 p.m. There will 
be a discussion on Mr. J. T. Milton’s paper on ‘‘ Slide Valve Gears,” 
and a paper will be read on ‘‘Stockless Anchors and Fittings,” by 
Mr. G. W. Sivewright. 

Crvi AND MECHANICAL ENGINEERS’ Soorety.—Wednesday, March 
14th, at 7 p.m., an ordinary meeting will be held at the Town 
Hall, Westminster, when the following paper will be read and 
discussed : ‘‘ On the Construction and Use of the Hopper Dredger,” 
by Mr. A. C. Schénberg, A.M.1.C.E. 

CuemicaL Socrety.—Burlington House, London, W. Thursday, 
March 15th, at 8p.m. Ballot for the election of Fellows. 

ASSOCIATION OF MUNICIPAL AND SANITARY ENGINEERS AND SuR- 
vEYors.—Saturday, March 17th, Home Counties district meeting, 
to be held at Maidst The will le at 12 o’clock 
(noon) in the Council Chamber at the Town Hall, where they will 
be received by the Mayor and corporation. Election of district 
secretary. The following paper will be read and discussed: ‘‘A 
Review of the Sanitary and other Improvements in the Borough 
of Maidstone during the last Ten Years,” by Francis J. C. May, 
A.M. Inst. C.E., borough surveyor; 2p.m., a luncheon will 
kindly be provided by the Mayor and corporation; 2.45 p.m., 
starting from Hutson’s Boathouse, a visit will be paid to the Sew- 
age Outfall Works upon the Medway, where the new sludge 
presses and other interesting machinery will be inspected. 


ENGINEERING, 


FRIDAY, MARCH 9, 1888, 














THE NAVY ESTIMATES. 

A First instalment of the Navy Estimates has 
been issued this week, the publication not being 
complete, because the additional labour of setting 
up the type, owing to the new form in which the 
estimates are presented, has thrown the work 
behind hand. We have, however, full details of 
votes 1, wages, &c., and 2, victualling and clothing, 
and also information as to the sums required for the 
other votes. The votes are to be taken in the 
House on Monday next, when a lively debate may 
be anticipated, upon which doubtless we shall have 
something to say next week. 

The total net amount required for all services, 
effective and non-effective, is 13,082,800/. The 
largest item is of course that for wages, &c., of 
officers, seamen, coastguard, &c. The total number 
is set down at 62,400, a decrease of 100 on last year. 
The net estimate for this vote, i.e., less ‘‘ appropria- 
tions in aid,” is 3,112,700/. ; an increase of 62,8411. 
on last year, chiefly caused by the improved pay of 
lieutenants, &c., and for the extra day of leap 
year. There is also a large reduction of the appro- 
priations in aid. For victualling and clothing the 
net estimate is 956,400/., a decrease of 103,6191. 
on last year, arising principally from decreased re- 
quirements and the utilisation of surplus stocks. 
Medical establishment (vote 3) will cost 119,500/. ; 
martial law (vote 4), 11,5001. ; educational services 
(vote 5), 73,5001. ; divine service (vote 6), 33,100/., 
and Royal Naval Reserves, 143,800I. 

Shipbuilding, repairs, maintenance, &c., now 
appear under vote 8, which is divided into three 
sections, viz.: Section I., personnel, 1,606,200I., 
a decrease of 186,6601. on last year, due principally 
to the fewer number of artificers to be employed in 
the yards. Section II., material, 923,500/., a de- 
crease of 341,785/., which is to be accounted for by 
the smaller requirements on account of armour and 
armour bolts, &c.—a larger sum is, however, re- 
quired for coals ; and Section III., contract work, 
1,514,2001., a decrease of 262,885/., mainly owing 
to a reduced provision on account of hulls of ships, 
gun mountings, and machinery for establishments. 
There is, however, an increase in the amount re- 
quired for ships’ machinery. 

Vote 9 is devoted to naval armaments, for which 
the estimate is 1,863,500I., an increase of 1,748,5001. 
on last year, the figures being accounted for by the 
new arrangement in virtue of which the Navy will 
pay for its own guns, whilst the Army is to bear 
the cost of carrying its soldiers across the seas. 
It should be noticed, however, that, taking the 
total sum allowed for naval armaments in the 
Army Estimates as well, last year there is a de- 
crease of 30,9391. Works, buildings, &c. (vote 10) 
at home and abroad will cost 376,300/., an increase 
of 92,0921. ; miscellaneous effective services (vote 
11), 117,0001. ; scientific services (vote 12), 55,6001. ; 
and Admiralty Office (vote 13), 212,100/. All 
the above are net estimates, and the total, which 
is the total for effective services, amounts to 
11,118,900/., the total increase being about 800,0001. 
on last year, including the new item for armaments. 
The saving to the Navy in not having to carry 
troops is about 200,000/., so the Army distinctly 
benefits, so far, at any rate, as balance-sheets are 





concerned, by the new arrangement ; the wisdom of 
which we think no one will deny. 

In commenting on the Navy Estimates of last year 
we noticed the improved manner in which they had 
been set forth. An effort has been made this year 
to carry the system still further, and to give fuller 
details relating to naval expenditure. That such a 
reform was necessary we need not now repeat, after 
the strictures we have passed from year to year in 
times past on the old form of presenting the ac- 
counts. As the complete publication of the esti- 
mates for this year is not, at the time of writing, 
in the hands of the public, we cannot judge how 
far Mr. Forwood has succeeded in his endeavour 
towards lucidity. When the full details of votes § 
to 13 are in our hands, we shall be in a better posi- 
tion toforman opinion. It may be stated, however, 
that his object is ‘‘to preserve, as far as possible, 
continuity of practice in order to allow of compari- 
sons being made with the expenditure of the pre- 
vious year ; to show the product anticipated from 
the expenditure, especially as regards dockyards ; 
to exhibit the aggregate cost of each branch of the 
service, under whatever vote or department of State 
the provision may in part or whole be made; and 
by abolishing appendices to bring the detailed 
approximation of expenditure into such direct con- 
nection with the Votes that it may be brought 
under the scrutiny of the Comptroller and Auditor- 
General.” 

These are all most desirable ends to endeavour to 
attain. They practically mean enabling the public 
to know how the money is spent. Hitherto the 
Navy Estimates have been prepared in such a 
manner that it has been impossible to analyse the 
items of expenditure. We have only been able to 
say that vast sums have been wasted every year, 
but we have never been able to localise the 
fault. Had the public been more fully acquainted 
with the details of expenditure it is very un- 
likely that the scandal in connection with Keyham 
yard, which was first made public in a commu- 
nication to the Times of Tuesday last, would have 
arisen, or that the evils giving occasion to it could 
have been allowed to grow to the dimensions they 
have. Some lynx-eyed manufacturer in a similar 
business to that carried on in the department in 
which the discrepancies have occurred would surely 
have noticed the vast discrepancy between material 
and labour supplied, and output ; although in fact 
the practices would never have been attempted 
had there been any access of the public to the 
accounts, We do not of course advocate that 
details of all the accounts of dockyards should be 
published with the estimates ; that naturally would 
be impossible, but the Keyham incident may be 
taken as an excellent illustration of the advantages 
that would arise from greater publicity, and we 
gladly welcome the efforts now being made towards 
this end. 

Accompanying the Navy Estimates is a memoran- 
dum by the First Lord of the Admiralty explana- 
tory of the details contained in the official publica- 
tion. Last year we had a document on these lines, 
but the present memorandum is fuller and more 
interesting than the last. 

The First Lord commences with some comments 
on the total expenditure as compared with last 
year. We have already given some of the figures 
he quotes, and will content ourselves with stating 
for the present that he claims a net decrease in the 
Navy Estimates of 1888-89 of 905,5811. 

Lord George Hamilton, moreover, anticipates 
that ‘‘for some years to come we shall be able to 
associate a reduction of expenditure with an in- 
crease of naval efficiency and strength.” This is 
pleasant reading, but an official memorandum such 
as this is framed to read pleasantly. It is well, how- 
ever, to weigh the meaning of words and not be led 
astray by well-sounding phrases. ‘‘ Reduction of 
expenditure” is a good phrase; and “‘ increase of 
naval efficiency and strength,” may be good like- 
wise. But to allow this we want to know what is 
the rate of increase, for the times must be pro- 
gressive, and we suppose no one outside the Peace 
Society would be satisfied with no increase at all, 
or next to no increase. What we wish to point 
out and guard against is this. That the Govern- 
ment may not be allowed to have done their duty 
because, to put a case, one new ship has been laid 
down for two old ships put out of commission. This 
doubtless would be an ‘“‘ increase of naval efficiency 
and strength,” but it would not be keeping the 
Navy up to its proper standard. That is the touch- 
stone by which every naval policy should be judged. 
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Economy is a good thing, no one has asked for it 
more often than we have, but efficiency is better. 
Now there are two kinds of economy. There is 
the politician’s ‘‘economy,” which simply means 
not spending money ; and it must be remembered 
that this kind of economy, and efficiency, are 
naturally opposed. The second kind of economy 
is the economy of the man of sense and consists 
of spending money judiciously. As we have in 
any case only a limited amount to spend on the 
Navy, it will be seen that the latter economy, which 
may be distinguished as ‘‘sensible economy,” is 
an absolute necessity to efficiency. 

On examination of the official statements it will 
be found that ‘‘economy”’ has been obtained by 
not taking in hand new tonnage, and may there- 
fore be classed as ‘‘ politician’s,” or ‘‘ spurious eco- 
nomy ;” although we hasten to add that it is accom- 
panied by a good deal of ‘‘ sensible economy” also. 
The extra vessels forced on the Government by 
the popular agitation raised in the year 1884 are 
to do duty for the succeeding years. This is very 
like breaking faith with the people on the part of our 
rulers. It was distinctly understood at the time that 
the additional expenditure on the Navy was to make 
up for past deficiencies. It was an effort to put us on 
the level we ought to have attained but had failed 
to reach, and was by no means a step above our 
necessary average of naval efliciency. Even this 
effort, however, failed to come up to the popular 
demand, the politicians and finance people being 
loth to spend so much money on objects in which 
they tovk so little interest, and which conduced so 
little to their political advancement. What was 
then gained for the country we shouid make an 
effort to hold, and for this reason we take excep- 
tion to the policy set forth by the present Board of 
making ‘‘ Lord Northbrook’s special programme” 
stand for the legitimate shipbuilding programme of 
succeeding years. 

Turning to more pleasant subjects, we find the 
memorandum taking credit for savings effected 
by ‘‘reforms in dockyard administration, which 
are producing most satisfactory results,” ‘‘ Supple- 
mentary estimates have vanished. . . . The cost 
of repairs has much diminished. . . . The savings 
in labour and material have been great. 
Curtailment of past liabilities . . . Closer super- 
vision of proposed expenditure ;’ and so forth, 
this part of the memorandum being one grand 
piean over slain abuses. We are disposed to claim 
our share in the harmony; for we have through 
inany years laboured consistently to arouse that 
public feeling which has given the motive power 
to work Lord George Hamilton’s machinery of 
reform. Our readers will we hope forgive this 
personal allusion, which is perhaps more excusable, 
as just three years ago we suggested the issue of a 
memorandum on exactly the same lines as that we 
are now discussing.* 

Turning to the details of the shipbuilding pro- 
gramme we find that of the twenty-five ships, 
having a displacement of upwards of 90,000 tons, 
which it was expected last February would be passed 
into the first reserve during the year, have all nearly 
been completed ; and all would have been ready 
but for the failure of contractors, and the non- 
delivery of ordnance. These ships included ten 
armoured vessels, amongst which were five belted 
cruisers. Three of these, for reasons already stated, 
are not quite ready. The Rodney, Benbow, and 
Hero are now practically coniplete, and the War- 
spite will soon follow. The Howe is only waiting 
for her guns, which have been promised at an early 
date. This makes six armoured ships completed, 
one completed except receiving her guns, and three 
have had their completion postponed a few months. 
All the protected and unprotected vessels will be 
up to date, but the steam trials of two or three 
have been somewhat delayed, and may have to be 
finished in April. These fifteen-vessels include two 
protected 18-knot cruisers of the Mersey class ; seven 
torpedo cruisers of the Archer or Fearless class, and 
steaming 17 knots; three torpedo gunboats of the 
Rattlesnake class, steaming 19 knots ; one composite 
sloop ; and two gunboats. In some instances the 
steam trials are not quite complete, and in the case 
of the Archer the vessel has not been completed 
owing to delays in the steam trials. 

This is a very good programme of ships com- 
pleted, and reads well, but it does not necessarily 
mean a great deal of work done. Often ships are 
kept in hand just on the eve of completion for a 


* See ENGINEERING of February 6, 1885, 
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long time, and by making a point of it a good 
number of ships may be turned out, making a brave 
show in the totals of additions to the fleet. The 
policy of getting ships complete and ready for ser- 
vice, is, however, one highly to be commended, and 
we wish the Government had allowed the Admiralty 
to supplement it by the other necessary policy of 
laying down sufficient new ships. 4 sit 

Turning from ships finished to those still in 
progress, we find that the Camperdown, Anson, and 
Immortalité are rapidly approaching completion. 
The Forth, the last of the Mersey class, has been 
** pressed forward,” and the Aurora, the last of the 
belted cruisers, ‘‘ has had large sums spent upon 
her.” What precise meaning may be attached to 
the quoted words the fuller estimates will tell us 
when they are issued. 

The progress of the two big ships, Trafalgar and 
Nile, has, we are told, been ‘‘ exceptionally rapid.” 
The armour plating of the hull of the former is 
ready, and it is believed the ship will be completed 
in 1889-90. 

The list of vessels laid down in 1887-88 is not 
very imposing. Two 20-knot protected cruisers at 
Chatham, another at Portsmouth, two composite 
sloops, and six gunboats. These were all provided 
for in the estimates, but the Admiralty wisely 
decided to go beyond their official programme by 
laying down three gunboats and a paddle steamer. 

We have dealt up to now with dockyard-built 
ships. In contract work we have five belted cruisers, 
and of these the Orlando and Undaunted were up to 
time, whilst the other three were beyond the time 
in delivery. The Victoria was launched last April, 
and it is expected will be delivered in April next. 
The Sanspareil was also launched in May last, and 
is well ahead of her time. The completion of these 
ships for service depends on the delivery of their 
110-ton guns. During last year the only new 
vessels ordered by contract were the sheathed pro- 
tected cruisers Magicienne and Marathon. They 
are to be delivered at the end of this year. During 
the year all the first-class torpedo boats have been 
completed, and by the close of the year we shall 
possess eighty first-class boats andsixty-threesecond- 
class boats, six first-class and ten second-class boats 
will be ordered during the year; but no further 
torpedo boats will be built for sea-going purposes, 
as much larger vessels are to be substituted. The 
Rattlesnake is said to have given great satisfaction, 
consequently a larger and swifter vessel, the Sharp- 
shooter, has been commenced at Devonport ; whilst 
six other vessels of the same type are to be laid 
down at Devonport and Chatham. They will have 
a displacement of 735 tons, and a speed of 21 
knots. The Rattlesnake is 590 tons, and steams 
19 knots. The armament of the new craft will also 
be strengthened. When these vessels are com- 
pleted there will be eleven of these torpedo gun- 
boats in the Royal Navy. 

It will be remembered that last year the very 
sensible regulation was made that the steam trials 
of large vessels should extend over a period of four 
days with ordinary crews. It is now stated that 70 to 
80 per cent. of the contractor’s trial speeds on the 
six hours’ run have been obtained ; which we think 
is a very satisfactory result. 

Turning now to the shipbuilding programme for 
the year we are just entering upon we find that 
after finishing the seven armoured vessels before 
referred to, there will remain to complete the 
armoured ships Victoria, Sanspareil, Aurora, Nile, 
and Trafalgar. No new armour-clads will be laid 
down in 1888-89, but the Superb and Thunderer 
will be re-engined and the latter will be re- 
armed. The following is a summary of the new 
vessels to be putin hand during the year, excluding 
the ships of the Australasian squadron. 

Nine protected ships, viz., two first-class cruisers ; 
one torpedo depédt and torpedo carrying ship; two 
third-class cruisers, steel bottomed, and four 
sheathed and coppered. There will be fourteen 
unprotected ships, viz., two sloops of the Buzzard 
type ; six gunboats, improved Rattlers ; six torpedo 
gunboats, ‘‘ Sharpshooters,” and a sailing brig for 
training boys. All are to be built in the dockyards, 
except a first-class cruiser, a third-class cruiser, 
and two composite gunboats. 

The special squadron for service in Australasian 
waters will consist of five protected cruisers of new 
design and two ‘‘Sharpshooters.” These seven 
vessels will be given out to contract. 

This Australasian squadron sprang out of the 
Colonial Conference held in London in 1887, when 
an agreement was entered into between the Home 





Government and the Colonial representatives. The 
mother country is to bear the cost of building, 
arming, and equipping the ships ; whilst the Colo- 
nies will meet the charges of maintenance up to a 
maximum of 91,0001. annually during peace, and in 
addition pay a sum of 35,0001. annually for ten 
years as a contribution towards the cost of construc- 
tion. The total cost of these ships will be between 
800,0007. and 900,000. The ships will be com- 
pleted in two years. On the expiration of ten 
years the ships will become the exclusive property 
of the British Government. 

The memorandum next enters into a description 
of the new designs, from which we extract some 
particulars. 

The cruisers are dealt with first. We are told 
that the Board well considered all the ships of this 
class, British and foreign, built and building, and 
came to the conclusion that two vessels, to be called 
the Blake and Blenheim, shall be built of the 
following dimensions. They will surpass in speed, 
coal capacity, protection, and armament, any ships 
of the same class yet designed : 


Length 375 ft. 
Breadth .. e ie 65 ,, 
Displacement (about) _ ... ae ... 9000 tons 
Speed on measured mile with full coal 
supply... eas con bia re 22 knots 
Speed at sea, continuous steaming BO ss 
Radius of action : 
At 10 knots, about . 15,000 ,, 


LB) ” ” a ? ” 


The armament is provisionally as follows : 
Two 9.2 in. (22 ton) bow and stern chasers, 
Ten 6-in. (5 ton) quick-firers, broadside. 
Eighteen 3-pounders, quick-tirers. 
Four torpedo tubes. 

A protective steel deck will run throughout the 
length of the ship. It will have a maximum thick- 
ness of 6 in., which, it is said, will afford the same 
protection from the ‘‘ direct blows of projectiles” 
as would a vertical plate of 12 in. thickness. The 
phrase is a little obscure. Does it mean “ direct” 
blows on the deck ? If soit would be interesting to 
know how the end is reached. The propelling 
engines will be of the ‘‘ vertical triple-expansion” 
type; and, it is said, many new features will be 
introduced. Compared to previous cruisers these 
ships are of large displacement ; but if they are 
contrasted to merchant vessels having speeds of 16 
to 20 knots, they are of small size. 

We next come to a very interesting vessel, the 
torpedo depét ship Vulcan, which is to replace the 
Hecla. Her principal dimensions will be : 


Length... s oe se P 350 ft. 
Breadth _... es on ae an 58,, 
Displacement (about) ... = ... 6,600 tons 
Speed with full coal supply on mea- 

sured mile os es sce ene 20 knots 
Speed with full coal supply at sea (con- 

tiruous steaming) ae oe ae 99 

Radius of action: 

At 10 knots (about) 12,000 ,, 
” ” ” 3,000 ” 


Armament : 
Eight 36-pounders, quick-firers, 
Twelve 3-pounders a 
Four to six torpedo tubes. 

A protective steel deck will extend throughout 
the length of the ship. It will have a maximum 
thickness of 5 in., and a minimum thickness of 
24 in. Hydraulic power on a large scale will be 
provided throughout for lifting the boats and doing 
all kinds of work. The ship will be laid down 
at Portsmouth. She will be equipped with labora- 
tory, workshop, and a powerful torpedo arma- 
ment, a large supply of torpedoes, mines, &c. She 
will be capable of protecting herself against all ex- 
cept the largest classes of cruisers. 

The third-class cruisers will be of two types. For 
distant service where docking accommodation does 
not exist, four vessels of the Blanche class will be 
wood-sheathed and coppered. Their dimensions 


are: 
Length ... 220 feet. 
Breadth ... — % ae 
Displacement... a =: ... 1600 tons. 
Speed with full coal supply on mea- 
sured mile... ~ es ie 164 knots, 

Speed at sea, continuous steaming ... i $9 
Radius of action at 10 knots... vt BGO. “55 


Armament : 
Six 36-pounders, quick-firers. 
Four 3 pounders ¥6 
Two torpedo tubes. 


A protective steel deck will extend throughout 
the length of the ship and have over vitals a maxi- 
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mum thickness of 2in. and a minimum of 1 in. 
The engines will be of the vertical triple-expansion 
type with ordinary return tube boilers ; twin screws 
will be adopted. 

For service from a base such as the Channel or 
the Mediterranean, the third-class cruisers will not 
be sheathed and coppered. They will resemble the 
Blanche in armament and protection, &c., but will 
have higher speed. A modified locomotive type of 
boiler, such as fitted in the torpedo gunboats, will 
be used. A maximum speed of 19$ knots will be 
reached. The vessels will be 50 ft. longer than the 
Blanche class and of 200 tons greater displacement. 
Their coal endurance at 10 knots will be about 2600 
knots. 

The designs of the torpedo gunboats of the Sharp- 
shooter type have received a great deal of attention 
of late, the Director of Naval Construction having, 
we believe, taken a special interest in these vessels. 

Taking these new types in association with pre- 
vious cruiser designs, it appears that there has been 
effected a virtual reconstruction of the cruiser 
classes, as will be seen from the following summary: 


Maximum 
Tons. Speed. 
nots. 
Protected, Blake class... se 9000 22 
FP Vulcan ,, (torpedo 
depot ship)... ts ode 6600 20 
Armour belted, Orlando class 5600 18.5 


Protected, Mersey class 


4s 4000 18 
‘i Medea _,, ...2800 to 8000 20 to 19 


a7 For Australasian 
service... oa 2500 19 
- Bellona class # 1800 19} 
re Blanche ,, = 1600 164 
Unprotected, Archer class... 1770 17 
‘i Rattlesnake class 550 18} to 19 
Bs Sharpshooter ,, 730 21 


Of these new types all the designs have been pre- 
pared within the last two years, except those for 
Orlando, Mersey, Archer, and Rattlesnake classes. 
The completion and trials of these vessels will be 
pressed forward with all possible despatch. 

The sloops Beagle and Basilisk are to be practi- 
cally reproductions of the Buzzard, and are specially 
intended for service on distant foreign stations. 
They are twin-screw unprotected sloops of about 
1150 tons displacement, and 144 knots measured 
mile speed, with 160 tons of coal on board. In- 
cluding the Swallow, which has been in commission 
for some time, there are four vessels of the class 
built and building. The two new veasels are to be 
built with steel hulls, wood sheathed, and coppered ; 
their predecessors are composite built. They will 
have a fair amount of sail, but this is auxiliary only 
to their steam power. 

With regard to the gunboats of the Magpie 
class the memorandum points out that in view 
of the requirements of the nation, both in peace 
and war, it has been found necessary to replace 
the obsolete gunboats and ships now serving 
abroad. The Board, therefore, determined to build 
a limited number of gunboats of an exceptionally 
powerful type in order that they might be able 
to fulfil the wecessary conditions. Nine addi- 
tional gunboats have therefore been ordered. They 
are practically identical with the vessels of the 
Pheasant class; but in order to provide for the 
4 per cent. ‘‘ margin for contingencies” ordered 
by the Board, they have been made 1 ft. broader 
and about 50 tons greater displacement than the 
Pheasant. 

It is estimated that the following is the amount 
of displacement tonnage which for the three years 
ending April, 1880, will be passed into the fleet 
ready for commission: 1887-88, 75,000; 1888-89, 
77,000 ; 1889-90, 75,000. Of this tonnage the fol- 
lowing amount belongs to Lord Northbrook’s special 
programme: 1887-88, 21,800; 1888-89, 16,800; 
1889-90, 21,500. 

All vessels designed during the present year have 
a margin unappropriated for contingencies of 4 per 
cent. upon their displacement. The Board have 
adopted this regulation to provide for unforeseen 
contingencies or weights added during construction, 
and to keep the vessel to the designed draught, and 
thus prevent the deeper immersion which the addi- 
tional weights, for which no allowance has been 
made, must otherwise cause. 

Such are some of the features of the shipbuilding 
programme of the year 1888-89. It might be wished 
that provision had been made for laying down more 
powerful vessels than cruisers, although there is a 
more crying need for such craft than any other 
types of vessels. It was the opinion of the late Sir 
A, Cooper Key that if two powerful armour-clad 


ships, such as the Nile and Trafalgar, were laid 
down, we could rest from armour-clad construction 
until they weré completed; but seeing that there is 
a surplus of 900,000/. on last year’s estimates, some 
further steps might have been taken in the con- 
struction of first-class battle ships of whatever type 
may seem best in the eyes of the collective wisdom 
which orders these affairs. These points, however, 
will doubtless be well thrashed out in the coming 
debate in the House, which will give us an oppor- 
tunity of returning to the subject, 

The memorandum treats the subject of dockyard 
administration at some length in a special section. 
We must, however, defer any notice of this and of 
the question on ordnance until our next issue. 





FIRE OFFICE RULES. 

OnE of the chief recommendations of the electric 
light has always been supposed to be the immunity 
it offers against fire. Whenever a theatre is burned 
down, there is general demand on the part of the 
public here that gas shall be banished from all such 
buildings ; while on the Continent the municipal 
and police authorities have in several instances 
given lessees the option of adopting the electric 
light or of closing their houses. But, if we were to 
judge by the specifications often issued when tenders 
are asked for the lighting of buildings in London, 
we should imagine that electric light apparatus 
was a constant source of danger to buildings, and a 
menace to the dividends of fire insurance companies. 
The conditions under which it may be erected are 
laid down with the minutest care ; the diameter of 
the wires, the distances they are to be apart, the 
method of their insulation, the manner in which 
they are to be fixed, the kind of timber in which 
they are to be encased, the types of fuzes and 
switches that are to be employed, and even the 
variety of paint and putty that is to be used. The 
contractors are controlled at every turn. While the 
gas-fitter can do almost as he likes, and can place 
his pipes wherever is the most convenient to him and 
suited for the purpose in view, the electrical engi- 
neer is fettered with restrictions, and is harassed with 
constant inspections. If he were introducing a more 
dangerous variety of lighting medium, this might 
be all very well. Or if the regulations to which he 
is subject represented the unanimous opinion of 
electrical experts, or of persons versed in calculating 
fire risks, they might be borne with patience. But, 
as a matter of fact, they are neither. The fire office 
rules go beyond what the best electrical firms con- 
sider necessary for safety, and they represent the 
opinion of the Phcenix office alone among the many 
insurance companies. Unfortunately, risks are so 
divided in London, that this company is interested in 
a great many important buildings, and therefore it is 
able to impose its views on contractors in a great 
majority of instances. Consequently, while good 
sound work will satisfy most of the companies in- 
terested in a building, assurance must be made 
doubly sure to please the remaining one, and the 
expense of the work increased very considerably. 
Of course, it is the customer who has to bear the 
cost, and so, it may be argued, the engineer has no 
cause for complaint ; further, the temptation to in- 
troduce bad work is withheld from him, and he has 
the satisfaction of knowing that he is saved from 
the competition of unscrupulous firms who would 
otherwise offer to do installation work at a figure 
which would not permit of it being carried out in a 
proper manner. If it were obligatory on every 
one to have the electric light, this reasoning might 
be satisfactory. Orif its use were so widespread 
that it amounted to a social compulsion to which 
men bowed, just as they do to fashion in furniture 
and dress, then the increased expense would not 
greatly matter from the engineer's point of view. 
But the rate of progress of the electric light is solely 
governed by its cost. Ifthe current could be sup- 
plied at the cost of gas, and existing fittings could 
be utilised, everyone would abandon gas to-morrow. 
As it is, only those with ample resources now think 
of making the change, and even with these, fifty 
pounds more or less in the first cost often turns the 
scale one way or the other. In anew and struggling 
business, in which the profits hitherto have been 
almost inappreciable, a burden such as that im- 
posed by the Phoenix Fire Office Rules, is felt very 
severely, and it is not rendered the more agreeable 
by the feeling that, while the rules deal very 
minutely with engineering matters, they do not 
emanate from a source, such as a scientific society, 





which of necessity commands respect, They do 





not even represent the unanimous opinion of the 
chief insurance societies. 

If it be known that the Phoenix Office has no 
interest in a building in which it is proposed to 
erect an installation, the tenders for wirings are re- 
duced from five to twenty shillings a lamp on that 
account alone—since the inspectors of the other 
offices are far more easily satisfied. It may there- 
fore be taken that buyers are taxed to this amount, 
and that the progress of electric lighting is hindered 
by the imposition of a tax which is merely designed 
to relieve an insurance office of a risk for which it is 
paid. 

Let us try and imagine what a set of rules for gas 
lighting would be, if conceived in the same spirit as 
those for electric lighting. Hydraulic joints would 
be abolished, all swinging brackets would have to 
be provided with immense wire globes, to prevent 
the flame being brought into contact with the wall ; 
then the use of matches for lighting would be for- 
bidden, and burners would have to be fitted with 
electric igniting apparatus, the taps would be 
furnished with springs so that they could not pos- 
sibly jar open, while every room would be provided 
with ample ventilators to prevent an explosive 
atmosphere accumulating within it. The tire com- 
panies bear the risks of gas without complaining, 
but when it is replaced by an inherently safer light- 
ing medium, they demand—or, at least, some of 
them do—that the risk of fire shall be reduced a 
hundredfold. 

We would not have it understood that we wish to 
abolish fire rules in installation work. What is 
wanted is that a set of rules should be got out which 
shall command the respect of the trade. The 
matter could be easily arranged if the Society of 
Telegraph Engineers and Electricians, and the lead- 
ing Fire Insurance Companies, would agree to 
nominate a joint committee to deal with the sub- 
ject. A body of some half-dozen members would 
find no difficulty in formulating the conditions of 
safety in a way which would not interfere unduly 
with manufacturers, while the interests of share- 
holders were properly secured. We are aware that 
the Council of Telegraph Engineers had the matter 
before them for some time, but it is useless for them 
to move unless they can gain the concurrence of the 
Insurance Societies, as the latter hold the key of the 
situatiun. But they may easily carry their auto- 
cratic proceedings too far. If owners of property 
are given to uncerstand that the electric light is 
hazardous, unless installed with a thousand precau- 
tions, they will assume that it must be naturally 
dangerous, and that consequently they had better 
keep to gas. Thus one of the most fertile causes 
of fires will be perpetuated, and the fire office in- 
spector may, as he some day surveys a smoking 
ruin, reflect that if the building had been lighted 
with electricity his company would have been fifty 
thousand pounds the richer. 





THE WEATHER OF FEBRUARY, 1888. 

THE severity of the winter has fallen in February. 
All things considered the weather of the month has 
been quite abnormal. Atmospheric pressure has 
been high; the wind northerly; the temperature 
very low ; precipitation, chiefly in the form of snow, 
frequent though barely the average quantity in the 
north and east, and much deficient in the south and 
west districts. The mean pressure and tempera- 
ture of the atmosphere at extreme positions of the 
British Islands to which the Isle of Man is central 
were as follows : 





Mean Difference | Difference 

















Positions. pressure. from Normal. | Tempera- — Normal. 

in. in. deg. deg. 
North ee 30.00 above 0.28 87 below 2 
South --| 90.01 o 08 | 39 “ 5 
West «-} See ee ae eae 
East --| 20.96 ae Mine pay tit” 
Central ..| 80.06 oe 18 39 oa 


~ Thedistributionof rainfall, including snow melted, 
both in frequency and amount, may be inferred from 
the following results : 





? Difference 
Places. | Rainy Days. Amount. trom Normal. 
in. in. 
Sumburgh .. aot 24 2.97 below 0.32 
Re eee 18 1.25 ¥ 3 
Valencia 2 ee} 19 1.91 «o) & 
Yarmouth .. ~~ 16 2.15 above 0.13 





~The: daily general directions of the winds over 
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these islands give a resultant from N. by E., whereas 
the normal resultant is W.8.W. The mean distri- 
bution of barometrical pressure is in accordance 
with the resultant wind, so is the cold air, and the 
smallamount of aqueous precipitation. The rain- 
fall attained the normal quantity just where the 
winds reached the land from the sea ; where they 
arrived overland, they had little vapour to form 
showers. In England the temperature was much 
below the average, varying from 5 deg. in the 
south to 3 deg. in the east. The dryness and cold- 
ness of the wind was due to the air coming from a 
higher latitude ; becoming somewhat warmer, how- 
ever slightly in its passage, it became capable of 
taking up, rather than of giving up, vapour. It is 
the dryness which renders these northerly and 
easterly winds so disagreeable. From the 2nd to 
the 13th the winds were north-westerly ; 14th to 
the 29th north-easterly andstrong. The week end- 
ing the 10th was comparatively mild, but all the rest 
of the month the weather was governed by bitingly 
cold winds, giving, however, very little really clear 
sky, but frequent small falls of snow which re- 
mained and accumulated in places by drifting to 
considerable depth, causing many fatal accidents, 
stoppage of trains, and the loss of many sheep by 
suffocation. The British Islands nevertheless es- 
caped the worst of the weather, for in France and 
Germany, where the barometrical pressure was 
lower, heavy snowstorms were experienced with in- 
tenser cold than here. The least atmospheric pres- 
sure, 29.3 in., occurred on the 12th ; the greatest, 
30.6 in., on the 28th. The highest temperature, 
54 deg., was reported at York on the 8th; the 
lowest, 1 deg., at Lairg on the 16th. At 8 a.m. on 
the 2nd, the temperature at Stornoway was 40 deg., 
while in London it was only 20 deg. ; on the 14th, 
while Jersey had 43 deg., Wick had only 19 deg. ; 
on the 16th, Valencia 38 deg., Aberdeen 10 deg. 
According to the Admiralty Sailing Directions, the 
climate of the Hebrides is more equable than that 
of any other part of the British Islands. Snow 
seldom lies on the ground more than a few days, 
except on the tops of the highest hills ; nor does 
the temperature ever remain for any length of time 
below the freezing point. The Gulf Stream, which 
passes not very distant to the westward of these 
isles, produces this high temperature, Ozone, about 
which so little is now heard, since it is officially 
ignored altogether, is said to be abundant in the 
air, and is believed to have a beneficial effect on 
health, preventing colds and rheumatism, otherwise 
resulting from exposure to damp, for the humidity 
is great, but in Lewis it is less than in other parts 
of the Hebrides, and in Harris the mountains 
interrupt the rain clouds in their passage from the 
sea. In the spring easterly winds and dry weather 
prevail from three to five weeks. 

There appears to have been about the seasonable 
duration of sunshine. Reckoning by the weather 
notations, clear days varied from 7 in the central 
district to 3 in the east; overcast from 10 in the 
central to 16 in the west. The duration of bright 
sunshine estimated in percentage of its possible 
duration during the four weeks ending the 27th, was 
for the United Kingdom 22, west Scotland 30, south- 
west England 29, south Ireland, north-west Eng- 
land, and east Scotland 25, north-east England 23, 
north Ireland and north Scotland 22, central 
England 20, south and east England 17, Channel 
Isles 14. 








SOCIETY OF TELEGRAPH ENGINEERS 
AND ELECTRICIANS. 

Ar the meeting of this Society on Thursday, the 
24th ult., the discussion on the papers on ‘‘ Trans- 
formers,” by Messrs. Kapp and Mackenzie, was 
renewed by Mr. Lamb, one of the students of the 
Central Institution, who explained certain diagrams 
placed on the wall by Professor Ayrton, illustrating 
the experiments on the efficiency of transformers 
described at the last meeting. 

The next speaker was Mr. Gordon, who said that 
he had listened to the papers and the discussion with 
great interest, and with great admiration for the 
ingenuity and scientific skill displayed in the de- 
velopment of the instruments considered from their 
somewhat crude beginnings. But while fully 
appreciating these facts, he could not help feeling 
it to bea pity that this ingenuity and skill had been 
wasted on what, even from the admissions of the 
writers themselves, he believed was only a make- 
shift, till the appearance of some more perfect 


system, and until the use of storage batteries was 








developed. Few people had, he thought, had more 
experience than himself with alternate current ma- 
chines, but even at the cost of abandoning his own 
patents, he was prepared to substitute the storage 
system. He had himself got out drawings for a 
dynamo to absorb 5000 horse-power, but though 
from an engineer’s point of view, the construction 
of such a machine might afford great satisfaction, 
he did not think it would be equally satisfactory to 
the shareholders. They were inclined to abandon 
the alternate current machines at Paddington for 
several reasons, amongst which was the space re- 
quired for the, large machines necessary with the 
alternating system, because, though these machines 
could no doubt be coupled in parallel, they 
nevertheless ‘‘ jumped” for the first three or four 
minutes after the second machine was switched 
on, and during this time a month’s life of the lamps 
might be sacrificed. The space required for con- 
tinuous current machines was much less; thus in 
one case machinery for running 10,000 lamps was 
being placed in a room 84 ft. by 40 ft., and there 
was still sufficient space to accommodate machinery 
for an additional 10,000 lamps. There was no 
doubt an economy in using large central stations, 
but this decrease in working expenses did not 
diminish indefinitely with the increase in the number 
of lamps worked. For example, in a station work- 
ing 500 lamps the expenses would be about 10s. per 
lamp per year, with 10,006 lamps; this would be 
reduced to 1s. 2d. per lamp per year, and after this 
number, or at any rate 20, lamps, no further 
decrease in the annual cost would take place. More- 
over, a number of comparatively small stations 
presented the advantage that two or more could be 
coupled together, rendering a breakdown practi- 
cally impossible. There was another reason why a 
number of small machines should be preferred to a 
single large one, and that was the very irregular 
character of the demand as shown in the diagram 
on the wall, which represented the demand in a 
residential district throughout the twenty - four 
hours. From this it would be seen that if the 
maximum demand was for 1500 lamps, then if the 
storage system was adopted the whole demand 
could be satisfied by charging the batteries for 
twelve hours with a current in itself sufficient for 
only 4550 lamps, and if the machinery was kept at 
work for the twenty-four hours the current need 
only be sufficient for 2275 lamps. The above deals 
only with the items of the capital cost of the plant, 
but there is another objection to the alternating 
current machines, as their efficiency is very different 
when half loaded and fully loaded, a great loss 
being experienced at low powers ; and this loss is 
not only wasteful, but to a certain extent injurious 
to,the machine. Further, the number of alterna- 
tions must be kept practically constant, and he 
would like to know how this was to be done with 
triple-expansion engines of 5000 horse-power, work- 
ing at 1500, under which conditions he thought 
very queer diagrams would be taken from the 
cylinders. With smaller engines and dynamos as 
proposed with the storage system, the engines 
would be always working at their highest efficiency. 
There was still another reason for scattering stations, 
London was now being filled by large flats and resi- 
dential chambers, and by locating the machinery 
near these the gas companies could be met on their 
own ground by disposal of the waste products, such 
as the exhaust steam, which could be led off for 
heating purposes, 

Mr. Crompton stated that the subject of trans- 
formers as treated by Mr. Kapp was of a some- 
what dry nature, but he should endeavour to 
enliven the discussion by introducing the contro- 
versial element, and with that object would ad- 
dress himself principally to Mr. Mackenzie’s 
paper. In the first place, he would thank the 
Grosvenor Gallery people for educating the public 
into appreciating the advantages of the electric 
light, the more especially as the scintillation 
supplied by them was at times very poor. It was 
a very difficult thing to follow a good man, but 
it was easier to displace a bad one. Though Mr. 
Mackenzie had explained some of the failures which 
had occurred, he nevertheless believed that many of 
them were inherent to the system, in particular he 
believed that the sins of one’s neighbours were 
with this system very liable te be visited on one’s 
innocent self. He had long had the subject 
before him, and had successfully tried the method of 
transforming by means of batteries in series a cur- 
rent at a potential of 500 volts to one at 100 volts, 
The alternating system had received a tremendous 





leg up from Westinghouse, who was one of the 
most remarkable men of the day for his wonder- 
ful business faculties and powers of organisation. 
The arc-lighting system had received a similar im- 
pulse from Brush. The dynamo machinery in 
America as turned out from the shops was per- 
fection, but the method of erection simply in- 
famous, but the machinery was so good that the 
installation managed to worry along. This system 
might be good enough for America or Australia, 
but was out of place in a civilised community. He 
had figures in his possession which showed that, 
comparing an installation with a continuous cur- 
rent at 500 volts, with one on the alternating 
system, the station not being more than two miles 
from the centre of the district supplied, the capital 
cost in the two cases was identical. They had heard 
a lot about the efficiency of transformers, being 90 
per cent. or upwards, but frankly he did not 
believe it. He thought at low outputs this efli- 
ciency would not be more than 20 per cent. He 
knew from old experience that there was nota more 
uneconomical beast in existence than a triple-ex- 
pansion or compound engine working at low 
powers. Mr. Mackenzie knew, and he knew what the 
coal expenditure per lamp was at the Grosvenor 
Gallery. It was just five times the amount he was 
using at Vienna. If Sir Coutts Lindsay had com- 
missioned the speaker to put ina storage system, he 
would have saved enough to get a new set of batteries 
twice over. The whole pith of the question lay in 
the diagram of varying output shown by Mr. 
Gordon. If it were possible to run alternate cur- 
rent machines in parallel no doubt most of his 
arguments would be knocked on the head, but he 
knew that this had not been done, and he believed 
that Mr. Ferranti had practically admitted this to 
be the case by wishing to build colossal machines. 

Mr. Esson remarked that Mr. Kapp had intro- 
duced geometrical methods of treating the subject 
which were of great value to the engineer, but in 
his investigations he had assumed that the different 
variables were sine functions of the time, which 
surely was not quite the case nor even approxi- 
mately so in modern machines which had iron in 
their armatures. He had endeavoured to map out 
the actual curve for one of these machines, which it 
would be seen differed greatly from the sine curve. 
He did not, however, say that this detracted from 
the value of Mr. Kapp’s investigations. The point 
with regard to the amount of saturation permissible 
was very interesting, as it appeared to be less than 
half that allowable in dynamos. He would like to 
know the weight of the transformers per lamp. 
‘There did not seem to be much difference between 
the various transformers exhibited, but he should 
think that Mr. Kapp’s had some advantages, as it 
could be very easily taken to pieces. Mr. Bern- 
stein preferred the series system of distribution, but 
he thought that the cost of the leads would be less 
on the parallel. 

Mr. Evershed said that Mr. Esson had antici- 
pated some of the observations he had intended to 
make with regard ‘to the employment of the sine 
function. Mr. Kapp had stated that after filtering 
through three or four transformers the current 
would come out a sine function, but he did not 
believe this to be the case, and if so, what became 
of Mr. Kapp’s conclusions. 

Professor Perry had not intended to speak, but 
would like to correct some of the opinions that had 
been advanced regarding the sine function. The 
curve shown by Mr. Esson was the result of a 
number of superimposed sine functions, which 
formed ripples on the main wave. Now the effect 
of mutual induction and of self-induction would be 
to tone down and suppress these ripples, and he 
did not therefore think that after passing through 
even one transformer the function could differ 
much from the sine function. Professor Ayrton 
and himself had devised a method of testing what 
the actual function was, which consisted in passing 
the current to be tested through one coil of a dy- 
namometer, whilst through the other coil was 
passed another current, the number of alternations 
of which could be continuously varied and was at 
the same time determinable. Now these two cur- 
rents would have no effect on each other unless the 
rate of alternation was the same in each case. 
Hence by gradually increasing the number of alter- 
nations, a point would be reached at which a 
mutual action took place between the coils, and 
this action would be due to the main wave of the 
current to be tested. If the alternations were now 
increased this action would cease, but on further in 
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creasing the rate to double the first number of 
alternations further action would perhaps take 
place, which would be due to the first ripple, the 
period of which is half thatof the main wave. By 
proceeding on this way the ripples with periods of 
one-third and one-fourth of the main wave could in 
turn be detected, but if he was right as to the 
toning down effect of mutual and self-induction, 
but little interaction would take place between the 
coils save that due tothe main wave. 

Mr. Mordey considered that Mr. Gordon and Mr. 
Crompton bore in their attitude on this question a 
remarkable resemblance to a certain historical per- 
sonage who forbade the advance of the tide. Mr. 
Crompton had confessed that the bottom would be 
knocked out of his arguments if alternate current ma- 
chines could be worked in parallel. He was afraid 
Mr. Crompton was not up to the latest practice, as 
this very system was now in work in America. He 
could not agree with Mr. Kapp that there was any 
necessity for a network, and he also was unable to 
understand the objection to house transformers 
provided a suitable cut-out was supplied. The 
advocates of the series system of distribution over- 
looked the difficulty, which had not yet been sur- 
mounted, of making alternate current machines 
yield a constant current. He was glad to see the 
calorimeter method of testing the efficiency de- 
scribed by Professor Ayrton, as he believed from 
experiments he had carried out that even roughly 
applied it was capable of a great amount of accu- 
racy. 

‘After some remarks from Mr. Blakesley, Mr. 
Wright pointed out that Mr. Kapp appeared to 
have, in his comparison of the relative advantages 
of the core and shell transformers, lost sight of the 
fact that the heat generated is more easily radiated 
in the shell type than in the other. With refer- 
ence to Mr. Crompton’s challenge for comparative 
figures, he should, in case Mr. Mackenzie was unable 
to respond, be prepared to give. the results obtained 
at Brighton. He thought the calorimeter method 
of testing would be difficult to apply to large sizes 
of transformer. 

Professor Thompson had read Mr. Kapp’s paper 
with great pleasure, and particularly appreciated 
his geometry. He did not, however, approve of 
the division the author had made between core and 
shell transformers, as he thought it was impossible 
to say where one began and the other ended. He 
must confess that Mr. Mackenzie’s paper appeared 
to him to contain numerous statements which were 
incorrect unless the facts were altered to suit the 
statements. Mr. Crompton, in his system of dis- 
tribution, had named 500 volts as the limit of 
potential, the real reason of which was that the 
commutators of his machines could not be worked 
at a higher potential which otherwise he would 
doubtless adopt. (A lively conversation on this 
point took place here between Mr. Crompton and 
the speaker). There was no difficulty whatever in 
running alternating machines in parallel. The 
question of the sine function was merely a question 
of properly designing the shape of the pole-pieces, 
and he thought that those of Mr. Esson’s machine 
could be altered with advantage. He had no great 
love for the alternate current system, but he did 
not wish to see difficulties thrown in its way. He 
was sorry that no mention had been made of con- 
tinuous current transformers, which had the ad- 
vantage that the self-induction was destroyed by 
the mutual. 

Mr. Kapp, in reply to Mr. Wright, said that he 
believed the shell type of transformer was the 
best, and had therefore adopted it himself. He 
objected to the placing of transformers in private 
houses on the score of safety, which was a question 
of primary importance. The weight of his trans- 
former was about 14 1b. per lamp. He must con- 
fess that at the conclusion of Mr. Crompton’s 
remarks he had been afraid that perhaps after 
all he was on the wrong tack, and that the 
alternating current system must be abandoned. 
But then he had remembered that there were only 
two installations in existence on the plan advo- 
cated by Mr. Gordon and Mr. Crompton, the one a 
very small installation in England, and the other at 
Berlin. Now there were over 1000 installations on 
the direct-current system, which have to supply, 
and do supply, this maximum demand on which so 
much stress had been laid. The case taken was 
moreover an exceptionally bad one, as the whole 
supply was to houses of the same character, 
which would not usually be the case. He failed 
to see in what way Mr. Gordon would be better 





off with the battery system, as if he did not 
require to supply the same amount of boiler 
and engine power, he required to supply an 
equivalent in batteries, which was much more ex- 
pensive. Even under exceptionally favourable con- 
ditions, as at the Inventions Exhibition, the effi- 
ciency of these secondary batteries did not exceed 
60 per cent., whilst even at one-fourth of their 
nominal output the efficiency of transformers was 
80 per cent. There wasno necessity for construct- 
ing alternate current machines of excessive size. 
The type designed by himself would have for an 
output of 200 kilo-watts (Board of Trade units) 
an armature 5 ft. in diameter, and would weigh 
less;than a continuous current machine of equal 
power. The calorimeter experiments were very 
interesting. There was, however, one very im- 
portant point to be attended to in carryingthem out, 
viz., the temperature of the room should be a mean 
between that of the ingoing and outcoming water, 
and there would be no error due to radiation. This 
point, Professor Ayrton had informed him, had been 
attended to. With regard to magnetic lag he must 
confess he did not believe in it, for if such existed 
he did not know how telephones would work, for 
on account of the greater rate of vibration high 
voices should then be heard less easily than low, 
whereas the reverse was actually the case. Captain 
Cardew had objected to Mr. Kent’s safety device; 
his objection had been supported by Mr. Bernstein, 
who remarked that there was such a thing as lead- 
ing the current into temptation. He was, however, 
unable to see how this temptation was increased by 
the device considered. Mr. Bernstein had also asked 
whether the series or parallel system of distribu- 
tion was most economical at low outputs. This 
depended on the amount of energy wasted in the 
iron as compared to that wasted in the coils, and 
would, therefore, vary with the construction of the 
transformer. Professor Fleming had suggested 
that experiments should be carried out on the per- 
meability of iron at different periodicities, but an 
even more important subject for experiment was 
the amount of heat generated in magnetising iron 
at different periodicities. He proposed to put down 
alternating current plant, simply because he had no 
faith in batteries, which he should prefer to use if 
they were good enough, but a good battery had yet 
to be brought out. He therefore proposed to 
arrange his leads so that when the perfect battery 
was an accomplished fact, he would only have to 
sacrifice plant to the amount of but 10s. per lamp, 
out of a total costing 30s. per lamp. 

Mr. Mackenzie thought that Mr. Bernstein’s 
plan of using his contact plug as a safety device 
would work well, and was simpler than Captain 
Cardew’s, but he did not believe in the principle 
of connecting the secondary to earth. He thought 
Mr. Crompton wanted rather too much information, 
the more particularly as he had given no figures 
himself. Mr. Gordon had said that the efficiency 
of alternate current machines was very small at low 
powers, but if Kingdon’s dynamo was adopted this 
would not be the case, as for low outputs, a number 
of the coils would be cut out, so that the remainder 
would be worked at full power and efficiency. 





NOTES. 
MERCANTILE CRUISERS. 

A very interesting paper was read on Wednesday 
last by Lieutenant Crutchley, R.N.R., before a 
meeting of the Royal United Service Institution. 
The subject is one to which the author has devoted 
a good deal of attention, and upon which he has 
before been heard at the same Institution. The 
paper in question bore evidence of the thought the 
author has devoted the subject, and contained 
within its limits the outline of a system for the 
organisation of the defensive force that is at pre- 
sent dormant in our mercantile marine. We shall 
deal with the details of the scheme next week, as 
well as the criticisms that it called forth in the dis- 
cussion which followed. Lord Charles Beresford 
presided, and summed up the discussion in a cha- 
racteristic speech containing much sound matter, 
Several naval officers, and others who have asso- 
ciated themselves with this subject, also spoke 
during the discussion. 


Tue LoneripcE Wire Gun. 

A 6-in. wire gun, built at Aboukoff from Mr. 
Longridge’s design, has recently been tried, and we 
are enabled to lay before our readers the results. 
Two hundred rounds were fired, and the following 


Table gives the charges, weight of projectile, muzzle 
velocity, and maximum pressure : 











No. of Weighs Weight of| Muzzle , Maximum 
Rounds. jectile Charge. | Velocity. Pressure. 
Ib. Ib. ft. per sec. |tons per sq. in. 
7 72 27 to 38 not taken 
19 72 39.5 2150 19.30 
ll 90 39.5 1937 19.37 
163 122 39.5 1715 21.32 








The Russian ordnance authorities are, we under- 
stand, so satisfied with these results that they are 
now constructing two guns of 8-in. and 12-in. 
calibre from Mr. Longridge’s designs. 

Tue Tower Briper. 

On Wednesday last a party of the students of the 
Institution of Civil Engineers paid a visit to the 
works now being carried out by Mr. Crutwell, in 
connection with the foundations of the Tower 
Bridge. In sinking these foundations a large coffer- 
dam has been formed by the use of twelve large 
wrought-iron caissons in the case of each pier. Each 
of these caissons has been sunk separately, but on 
reaching the destined level in the bed of the river 
the whole series have been joined together by sink- 
ing a number of piles between each consecutive 
pair, making a water-tight joint, and afterwards 
removing the original ends of the separate caissons. 
The depth to which these caissons have been sunk 
is 15 ft. into the London clay, which corresponds 
to about 60 ft. below high water, and at this depth 
the clay has been undercut for a distance of 7 ft. 
beneath the edge of the caisson, and the whole 
filled up with concrete. The pier near the north 
side of the Tower is well advanced, the concrete 
filling being nearly up to low-water mark, but the 
whole of the caissons for the south pier are not yet 
in place. The next visit of the students will be to 
the New Battersea Bridge on Thursday, March 22, 
when they are requested to meet at the works at 
11.30. 


Russian ENTERPRISE IN Persia. 

It is reported at St. Petersburg that the journey 
of General Komaroff from Askabad to St. Peters- 
burg is associated with a scheme he has proposed for 
extending the Trans-Caspian Railway to Meshed. 
This city is the capital of Khorassan, and is of con- 
siderably greatercommercial importance than Herat, 
the shrines of the Mohamedan saints inside the 
city attracting more than 100,000 pilgrims every 
year. This traffic General Komaroff desires to tap, 
although we may rest assured that he is influenced 
by political and military motives as well, Meshed 
being strategically almost as important as Herat. 
The ground for a railway has been already prepared 
by the military road Russia has been allowed to 
make across the Persian frontier, in conformity 
with a convention entered into with the Shah after 
the fall of Geok Tepé. This road is pretty well 
finished on the Russian side, which is the worst, 
and no insuperable difficulties exist against its ex- 
tensionin a south-easterly direction towards Meshed, 
although generally country of a hilly character 
would have to be traversed. The line would take 
about a year to construct. 


Hypravutic Mortars AND CEMENTS. 

In an article on the constitution of hydraulic 
mortars and cements in the Annales des Mines, 
M. H. Le Chatelier shows that the ordinary seven 
days’ to one month’s tests of hydraulic cements are 
extremely unsatisfactory methods of determining 
the constructive value of these materials, as the 
strength of such substances not unfrequently de- 
creases after a more prolonged hardening. Che- 
mical tests are also said to be unsatisfactory, and in 
fact the only plan really insuring good results is to 
employ a cement similar to one that has already 
undergone the test of practical experience in exist- 
ing works. An approximation to the results ob- 
tained in examining such works can however be 
realised by making the seven days’ tests on bri- 
quettes which have been allowed to set for twenty- 
four hours in air at the ordinary temperature, 
and have then been allowed to harden, for the six 
days remaining in a water bath, at a temperature 
bordering on 212 deg. Fahr. Care must, however, 
be taken that the water of the bath does not actually 
reach the boiling point, as in such a case the bri- 
quettes are liable to be disintegrated by bubbles 
of steam. If in addition to the above these tests 
are completed by desiccating the cement in dry air 





at 212 deg. Fahr. before testing, a very fair idea of 
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the comparative value of the product will be ob- 
tained. 


GERMAN Exports. 

It was remarked in a recent impression of Enat- 
NEERING that the German now meets us everywhere, 
and an official table which has just appeared in 
illustration of the export trade of the German 
empire, certainly supports the observation. Thus, it 
appears from the table in question that Germany 
last year exported 1,744,551 tons of iron minerals, 
as compared with 1,831,650 tons in 1886 ; 212,294 
tons of pig, as compared with 250,752 tons in 1886, 
and 989,486 tons of worked iron, as compared with 
907,179 tons in 1886. The two latter totals in- 
cluded 174,226 tons of rails exported in 1887, as 
compared with 163,222 tons exported in 1886; 
184,135 tons of bars, as compared with 177,293 tons 
exported in 1886; and 242,553 tons of iron and 
steel wire, as compared with 238,497 tons exported 
in 1886. Locomotives and traction engines were 
exported from Germany in 1887 to the aggregate 
weight of 6872 tons, as compared with 7953 tons in 
1886 ; sewing machines to the aggregate weight of 
7347 tons, as compared with 6896 tons in 1886 ; and 
other machinery to the aggregate weight of 63,843 
tons, as compared with 55,829 tons in 1886. Ger- 
many further exported last year 39,108 tons of lead, 
as compared with 38,772 tons in 1886 ; 65,258 tons 
of zinc, as compared with 65,423 tons in 1886 ; and 
18,153 tons of rolled zinc, ascompared with 16,813 
tons in 1886. The exports of coal from Germany 
last year amounted to 8,781,377 tons, as compared 
with 8,655,360 tons in 1886. Coke was also ex- 

orted from Germany last year to the extent of 
$24,763 tons, as compared with 640,160 tons in 
1886. Cotton, wool, silk, clothes, paper, musical 
instruments, glass, sugar, cereals, timber, salt, and 
a variety of other articles were also exported from 
Germany last year upon a more or less considerable 
scale. 

Naturat Gas at PETERBOROUGH. 

In a recent Note we called attention to the fact 
that at the Fletton brickyards, near Peterborough, 
the clay is burnt with a very small expenditure of 
fuel, a considerable amount of the necessary heat 
being furnished by carbonaceous matter contained 
in the clay itself. This fact gave rise to the idea 
that natural gas might be found in the neighbour- 
hood if an experimental borehole were put down. 
Since attention has been directed to the subject it 
has transpired that in 1881 Mr. Michael Scott made 
an inquiry into the nature of the material used by 
Messrs. Hempsted Brothers in their brickyards at 
Fletton and Grantham. He found that there were 
two beds—the upper 8 ft. thick, and the lower more 
than 40ft. Both beds contain sulphur and car- 
bonaceous matter, the latter chiefly in the lower 
bed. If clay from this deposit be subjected to heat 
in a close vessel it gives off, first, steam, and then 
dense smoke, which burns like coal gas for a con- 
siderable time. The ashes smell strongly of sulphur. 
The following Table gives analyses of the two clays : 





No. 1— No. 2— 
Top. Bottom. 
Lime a 11.79 .10 
Carbonic acid... 9.20 400 
ron see 4.80 4.95 
Alumina 2.10 1,50 
Sulphur 1,25 1.28 
agnesia : és 0.30 0.20 
Carbonaceous matter 3.60 6.50 
Combined water 7.00 6.60 
Alkalies traces traces 
Phosphoric acid ae ae HA 
Silicious insoluble matter ... 58.20 66.80 
Oxygen and loss 1.85 3.07 
100.0 100.0 


but it does not seem to bear out the theory that 
the clay contains free combustible gas. It would 
seem that the gas does not appear until some of the 
bodies contained in the clay are subject to destruc- 
tive distillation. 


Facts asout IRB.AND. 

Mr. Balfour's advice to one of his opponents to 
take the statistics of crime in Ireland and draw a 
curve, marking on the base line the periods in 
which the various Coercion Acts were in opera- 
tion, has borne early fruit. A small book* has since 
appeared containing thirteen graphic charts dealing 
with various aspects of the Irish question, such as 
population, agriculture, live stock, holdings, educa- 


* “ Pacts about Ireland ; a Curve History of Recent 
Years.” By Alex. B. MacDowall, M.A. London : Edward 
haring Cross. 


Stanford, 








tion, emigration, eviction, drunkenness, crime, con- 
sumption of spirits, savings, revenue, and occupa- 
tion. It is quite unnecessary to recommend to 
engineers the use of curves as the best means of 
conveying to the mind facts which are usually ex- 
pressed by tables and columns of figures. They have 
used them for a long time, and some of them who 
are statisticians have introduced the method into 
more popular branches of knowledge, such as social 
and political economy.* But for the general public 
no one has taken the trouble to prepare diagrams 
exemplifying the chief facts bearing upon questions 
of the day. This, perhaps, accounts for the great 
diversity of opinions held upon very simple matters. 
People take their information from party leaders, 
because they have not the time to wade through the 
sources from which it is derived, and hence they 
often hold partial views. Mr. MacDowall’s book is 
not compiled from any political standpoint. It is 
purely statistical, with the figures shown in a 
graphic manner, so that they can be taken in at a 
glance. The volume will be equally useful to the 
ardent Unionist and enthusiastic Home Ruler, and 
will probably find its way into the hands of all who 
take a lively interest in the great question which 
now divides the nation. From our point of view, 
as a technical journal, the interest of the work lies 
in the popularisation of the use of curves to convey 
information usually very imperfectly expressed by 
figures. 





MANGANESE STEEL. 

At the erdinary meeting of the Institution of Civil 
Engineers, held on Tuesday, February 28, the President, 
Mr. Bruce, being in the chair, two papers were read on 
manganese steel, namely, (1) ‘‘ Manganese in its Applica- 
tion to Metallurgy,” and (2) ‘“*Some Novel Properties of 
Iron and Manganese,” both by Mr. Robert Abbott Had- 
field, Assoc, M. Inst. C.E. 

The first paper commenced with a statement that 
Hadtield’s Steel Foundry Company, Sheffield, was, some 
time ago, in search of a material suitable for making 
castings which should possess hardness and toughness, 
as ordinary steel castings did not combine these quali- 
ties. Cast steel, unlike cast iron, could not be “‘ chilled ;” 
this was a great disadvantage, for although steel cast- 
ings of ordinary temper might be exceedingly tough, 
as soon as hardness was reached, by an addition of carbon 
or other bodies, the toughness rapidly decreased, the 
material became brittle, and did not possess the intense 
hardness of chilled iron. Even cast steel with more than 
2 per cent uf carbon was comparatively soft ; and whilst 
chilled iron cylinders, 0.79 in. in diameter by 1 in. long, 
remained unaltered under a load of 100 tons ‘per square 
inch, cast or forged steel cylinders, if unhardened, 
shortened from 15 to 40 per cent. according to temper. 
If molten steel of any temper, as hitherto made, was run 
into an iron mould used for making ‘‘ chilled rolls,” when 
cold the grain of the casting would be somewhat closer 
than if cast in sand, but still quite soft, easily indented, 
and the metal might be turned in ordinary lathes. The 
same article made from cast iron of suitable mixtures 
would be intensely hard on the surface. Here, then, was a 
drawback to cast steel, as, although it might be hardened 
when immersed in water or oil, this application was 
impracticable to the many irregular forms dealt with by 
steel founders ; besides the intense strains brought to bear 
by such hardening process would cause the articles to 
crack and-break into pieces. It had therefore been 
thought that an account of the results, noticed in connec- 
tion with the material termed ‘‘ manganese steel,” might 
prove of interest to the Institution of Civil Engineers 
particularly as it offered advantages over ordinary steel 
in some points. Moreover, it seemed to afford new fields 
for investigation in metallurgy, since many of the results 
noted in its production were contrary to general expe- 
rience. Laws, hitherto accepted and considered to be well 
defined, were apparently set on one side, and it was pos- 
sible, therefore, by the facts being discussed, to throw 
light upon the subject. The field for investigation and 
extension in the knowledge of the alloys of iron was very 
wide, but as yet comparatively little had been done. The 
knowledge of steel had so far been principally confined to 
carbon steel or alloys of iron and carbon, about nine- 
tenths of the steel made being of this class. The first 
paper principally dealt with and described the experi- 
ments ; the physical properties noticed in the material, and 
the conclusions to be drawn therefrom being more parti- 
cularly defined in the following one. Special attention 
was drawn to what essentially constituted the peculiarity 
of manganese steel. Whilst the belief hitherto held, that 
steel became brittle and comparatively worthless when 
the manganese exceeded 2.75 per cent. was correct, it had 
now been proved that by adding more of the same metal, 
so as to obtain in the material under treatment not less 
than about 7 per cent. manganese, the result was a new 
metal. The apparent paradox thus took place, that whilst 
manganese alloyed with iron, if present in the proportion 
of not less than 2.75 and up to about 7 per cent., gave a 
very brittle product ; when its proportion was increas 
to not less than 7 and up to about 20 per cent. the result was 
a material possessing peculiar and extraordinary strength 
and toughness, The brittleness of the cast materi 
seemed to partake more of the nature of glass, or other 
similar substance, than of a metal such as steel. Cast 


* See ENGINEERING, vol. xli., page 89. 
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bars, about 22 in. square in cross section, 30 in. long, were 
supported upon bearings 2ft. apart, and broken under 
hydraulic pressure, the breaking load being carefully 
noticed in each case. One of these specimens, containirg 
0.37 per cent. carbon and 4.45 per cent. manganese, was 
fractured under a pressure of 3? tons, whilst a bar of 
ordinary cast iron stood 12 tons, and the higher per- 
centages of manganese, 17 and 20 per cent. respectively, 
stood 294 and 38 tons. Another instance was afforded by 
a bar casting, containing 4 73 per cent. manganese, being 
dropped from a height of 3ft. to 4ft. on a floor paved 
with cast iron, when fracture occurred in two or three 
parts of the bar at the same time, showing its extra- 
ordinary fragility. Pieces from another specimen, con- 
taining 0.48 per cent. carbon and 4.9 per cent. manganese, 
though exceedingly ductile when hot, in the cast state 
when cold could be reduced by a hand hammer to 
fine powder, no cohesion seeming to exist between 
the particles. On the other hand, a specimen of 
forged material, containing 13.75 per cent. manganese 
and 0.85 per cent. carbon, when water-toughened, 
had a tensile strength of 65 tons per square inch, with 
50.7 per cent. elongation ; and another specimen, 69 tons 
and 46 per cent. respectively. In the latter case the 
tensile load, calculated on the area of the bar at the 
moment of fracture, was equal to 102 tons per square inch, 
The combination of hardness and toughness found in this 
material led to experiments as to whether edge tools could 
be cast from it. These tools, whilst not equal to those 
made of forged, hardened, and tempered steel, had 
afforded some remarkable results. The author exhibited 
some castings as they left the moulds, the cutting edges 
merely being ground up, and neither hardened nor tem- 
pered. These included a cast axe, which had chopped 
through cold iron, along with the pieces of iron cut 
through. Another axe of the same quality, which had 
been used for over two years, readily shaved off the hair 
on the back of the hand; and cast razors had been 
made which, whilst not equal to those of ordinary steel, 
had done fairly well. cast adze and chisel for wood 
were also shown, both of which had been constantly 
in use for over two years, and had cut through the 
hardest knots and hard wood. Manganese steel possessed 
toughness to resist severe usage, and hardness to prevent 
permanent set without bending or buckling. Some of the 
tests showed that the material had these qualities in a 
most remarkable degree. The tests were made with an 
ordinary drop-tup, sliding between steel rails fastened to 
strong timber supports, which was allowed to fall on 
Browning’s coupler-castings. The tup weighed 2324]b., 
and the drop could be varied from 1ft. to 27ft. Each 
casting was placed vertically, and the tup allowed to fall 
Sh the jaws, the permanent set being carefully measured 
after each blow. Exact particulars of the remarkable 
results obtained from the manganese steel were given. 
The couplers tested were an American malleable iron 
casting, a manganese steel casting, containing 9.37 per 
cent. manganese, tested just as cast, a tough mild-steel 
casting, containing 0.25 per cent. carbon, having a 
breaking strength of 32 tons per square inch, with an 
elongation of 30 per cent. on 2in.; also two 
manganese steel castings, water-toughened, containing 
respectively 9.75 and 14.25 per cent. manganese, which 
were unbroken, notwithstanding that the latter had more 
than 300 foot-tons of energy expended upon it. The 
author directed attention to the peculiar hardness of this 
steel, both in its cast and in its forged condition. The 
specimens were so exceedingly hard that it was scarcely 
— to machine any of them on a practical scale; the 
ardness was most intense in the cast material, containing 
5 to 6 per cent. manganese, which no tool would face or 
touch. A gradual decrease then occurred, and when 
about 10 per cent. was reached the softest condition was 
attained. Then an increase again took place, and at 
22 per cent. it was very hard, still not so much soasin the 
5 per cent. aeuvnens. After passing 22 per cent. the - 
cause of hardness became more complicated, owing to 
the presence of more carbon, 2 per cent. and upwards; 
in fact, the material began to partake more of the 
nature of cast iron, but it had greater transverse 
strength. A test-bar, with 14 per cent. manganese, 
which elongated 44.5 per cent. without fracture, and 
had a tensile strength of 67 tons, was put under 
a double-geared 18-in. drill. Over an hour was oc- 
cupied in drilling one hole 4 in. in diameter by # in. 
deep, during ,which time fifteen to twenty holes of the 
same size could have been easily drilled in mild steel. 
Similar results from specimens sent to different engineer- 
ing firms confirmed the above, yet this specimen could be 
indented by an ordinary hand hammer. Although, 
when being turned, it appeared harder than chilled iron, 
its softness was particularly noticeable when testing the 
material for compression. Specimens of 10 per cent. 
manganese steel, lin. long by 0.79 in. in diameter, not- 
withstanding they required several days’ preparation in 
the lathe owing to their hardness, yet, under a compres- 
sion load of 100 tons per square inch shortened 0.25 in., 
and the harder kind 0.1 in. to 0.13 in. Chilled iron or 
hardened steel would stand this test without any altera- 
tion. Attention was also directed to the fact that a load 
of 27 tons per square inch, which in ordinary mild steel 
would cause fracture, and an elongation of 30 per cent. 
on 8 ap ee elongated manganese steel 0.53 per cent. 
on the same length. A hammered manganese steel bar 
was compared with a best quality steel railway axle of the 
he results of 
the tests showed that on the manganese steel bar or axle 
an energy of 498 foot-tons produced total deflections of 


al | only 394 in. ; whereas on the special steel axle an energy 


of 348 foot-tons produced total deflections of 1054 in. 
Assuming the manganese steel to have been capable of 
resistance without fracture, and the deflections to have 
continued in the same proportion, an energy of no less than 
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1360 foot-tons would have been required to effect the same 
deflections that 348 foot-tons produced on the special or 
carbon steel axle. The peculiarly combined toughness, 
hardness, and stiffness of manganese steel, either cast_or 
forged, were very clearly brought out in these tests. The 
material, therefore, seemed well adapted to resist severe 
stress before fracture, and yet at the same time to show very 
slight alteration under stress. The author atated that the 
results having been often anomalous as compared with 
ordinary steel, special care had been taken to thoroughly 
verify each experiment. If contradiction sometimes 
occurred, it might be partly explained by the want of 
knowledge requisite in dealing with a new material. In 
conclusion, the author referred to the inadequacy of the 
explanations offered with reference to some of the pecu- 
liarities noticed in manganese steel. His remarks were 
therefore in many instances offered only in the nature of 
suggestions for the consideration of scientific and metal- 
lurgical authorities. The field for investigation was very 
wide, and his object had been to describe the experiments 
made with care and exactitude. 

In the second paper considerations were offered as to 
the causes of the results noticed in the previous one; but 
before proceeding to these the author remarked that some 
decision ought to be arrived at upon the exact meaning 
of the word ‘‘ steel.” Numerous combinations or alloys 
were being manufactured to which this term was given. 
It had hitherto been applied to malleable alloys or mix- 
tures of iron and carbon, and the author pointed out some 
peculiar features in alloys or compounds of iron and 
manganese, which also possessed a steel-like nature. In 
some correspondence with the author, Mr. R. Mushet 
wrote: ‘‘ Your material is really not steel, but an alloy in 
certain proportions of ironand metallic manganese con- 
taining also carbon, but as little of that as you can help. 
Your alloy possesses some of the properties of steel, and it 
is toa certain extent a substitute for steel, just as brass, 
which is not copper, is nevertheless a substitute for 
copper.” Whilst there was much to be said for this view, 
it was open to consideration whether iron formed actual 
compounds or mere mixtures or alloys. Steel had been 
defined by Bresson as ‘‘a particular state of iron pro- 
duced by its union with bodies, the nature of which 
can vary. There are three classes: First, steels com- 
posed of iron and carbon ; second, those of iron, carbon, 
and athird body ; third, those formed of iron and another 
body which is not carbon.” It would be seen from the 
properties of manganese steel that this view was correct, 
and that bodies other than carbon could play a constituent 
part in the conversion of iron into steel ; in fact, Faraday, 
long ago, was reported to have made an alloy of iridium 
and iron which possessed steel-like properties, although 
no carbon was present. When plunged in water the beha- 
viour of manganese-steel was quite different to that of 
ordinary carbon-steel, no hardening action taking place. 
Water certainly caused the material to become stiffer, but 
in a different degree to hardened carbon-steel ; for a piece 
of manganese-steel after such treatment was slightly more 
easily touched by a file; therefore the process was termed 
water-toughening. The increase in stiffness wa3 marked 
the tensile strength rising from 40 to 60 and in some 
cases over 70 tons per square inch; but this was not a 
mere stiffening or hardening effect in the ordinary sense 
of the term, for in carbon-steel such rise was invariably 
accompanied, when the cooling medium was water, by 
a considerable decrease in the ductility or elongation, 
whereas in manganese-steel just the opposite effect 
was produced. When, however, the samples contained 
below about 7 per cent. manganese, this treatment seemed 
to exercise little or no influence, and the material was 
comparatively valueless where toughness was requisite. 
After a large number of tests on the action of heat and 
sudden cooling upon this material, it had been found, 
generally speaking, that the higher the heat of the piece 
treated, and the more sudden and rapid the cooling, the 
higher would be its breaking load and the greater its 
toughness or elongation. This was very apparent from 
the results of six bars which were heated as uniformly as 
possible to a yellow heat, and plunged into water of 
72 deg. Fahr., which gave breaking loads varying from 
57 to 63 tons per square inch, and elongations of 30.8 per 
cent. to 50 per cent. For comparison, another test bar of 
the same material was heated in precisely the same way 
and degree, but plunged into water at a temperature of 
202 deg. Fahr., when the results were only 53 tons and 
32.8 per cent. The more rapid cooling of the other test 
bars was evidently the cause of their superiority, the 
chemical composition of all being the same, it was 
also thought that sulphuric acid, being a rapid conductor 
of heat, might give good results as a cooling medium, 
The experiment was therefore made with a bath consist- 
ing of equal volumes of water and sulphuric acid, and on 
8 in. the extraordinary elongation of 50.7 per cent. was 
reached with a breaking-load of 65 tons, the bar being 
thus drawn cold 47, in. before fracture. Another speci- 
men on a 4-in. length gave 56.75 per cent. Various ex- 
periments were made to show the influence of manganese 
upon forged iron, the former varying from 0.83 to 21.69 
per cent. under different modes of treatment. It was 
found that oil had a beneficial effect on the metal, but 
not equal to either water or sulphuric acid ; this no doubt 
was due to its lower conductivity. It was also noticed 
that the operation of merely heating the forged test-bar 
to a yellow heat and cooling it in air had a very beneficial 
effect, the elongation in most instances being increased 
to 15 and 20 per cent., the tensile strength also rising 
8 or 10 tons per square inch. It was not easy to under- 
stand the action of the water-quenching process. As 
explained by Chernoff, the effect of oi -tempering on 
ordinary steel was to produce a metal of fine grain, which 
p ssessed much greater strength than open, coarse-grained 
steel. If, however, forged manganese steel possessed any 
difference of structure after being heated and water- 





toughened, it was rather in the direction of a more open 
than a closer grain. But the most puzzling case in the 
author’s experience was that of cast toughened specimens 
containing 9 per cent. manganese, at which percentage 
the crystallisation was very peculiar. An ingot 24 in. 
square in cross section and 2 ft. long was cast in an iron 
mould. When cold, a piece was broken off under four 
blows of a steam hammer. The fracture showed the 
usual peculiar form of the 9 per cent. material, a form 
which to outward appearance was unchanged by any heats 
short of the melting point. The other piece was re- 
heated to a yellow heat and water-quenched. In this 
the toughness was increased in a remarkable manner, 
ten blows of the steam hammer being required to 
break the bar, although the appearance of fracture 
was unchanged. This material possessed the peculiar 
property of being almost entirely non-magnetic, which 
was curious, seeing that iron was present in amounts 
eight or nine times greater than the manganese, An 
approximate idea of the amount of manganese contained 
in steel might be formed by passing a magnet over speci- 
mens; as the percentage of manganese increased, the 
effect of the magnet diminished. Upon reaching about 
8 per cent., there was no attraction in the bulk, though 
fine drillings were influenced ; but, when 20 per cent. was 
reached, a magnet capable of lifting 30 1b. of ordinary 
steel or iron would only lift pieces weighing a few milli- 
grammes, No advantage was gained in ordinary steel by 
adding more than 1.5 to 1.75 percent. of carbon, an amount 
above this not producing steel with any greater degree of 
hardness. Hence, the analysis of the majority of Sheftield 
carbon tool steels showed not more than 1} to 14 per cent. 
carbon; at these tempers the point of saturation, so to 
speak, seemed to have been reached, so that carbon itself 
could hardly be the sole cause of hardness. The question, 
therefore, of the crystallisation or structure became of 
great importance. Noone could well mistake the differ- 
ence of fracture in wrought iron andin mild steel, though 
both might give by analysis the same percentage of iron ; 
in fact. wrought iron might even contain more carbon 
than mild steel, and yet the structure in no way resemble 
that of the latter. It was apparent, therefore, that iron 
did vary its form or structure. This was noticed by steel 
casting manufacturers, who by judicious treatment could 
increase the elongation of steel, as cast, from 8or 10 per 
cent. up to 30 percent. Professor Barrett had noticed 
another point of difference between this and carbon steel. 
Manganese steel, when cooling, did not give any “‘ after 
glow.” A Sheffield firm. also reported that in rolling a 
length of 800 ft. in one piece of this wire, the finer it 
became the more it seemed to retain the heat, it fact it 
appeared to gather heat in the process. In conclusion, 
the author again contended that some understanding 
should be arrived at as to the meaning of the term ‘*steel.” 
In the past, this word had sufficed well enough for an 
alloy or compound of iron and carbon ; but the latter was 
in many instances now being replaced by other elements, 
such as manganese, chromium, silicon, or tungsten. The 
author held that steel was but a particular state of iron 
produced by the union of that metal with bodies the 
nature of which might vary. 

The papers were illustrated by an extensive collection 
of samples of manganese steel and cf ordinary steels. 


RENEWAL OF AERIAL LINE WIRES. 
To THE EpitTor oF ENGINEERING. 

S1r,—The patented device illustrated in your issue of 
2nd inst. does not seem to me, from practical experience, 
to be anything very special for the following reasons, viz. : 

1. Because it was the first device I thought of and 
abandoned. 

2. Because the thumb-screw is liable to get slack, or 
be neglected, and thereby allow the so-called 
runner to be drawn off the end of the arm 
on acute curves, 

3. Because by drawing the wire over the 
runner it is apt to come in contact with the 
wires below, owing to the swinging motion 
in pulling it, unless the runner extends a 
few feet out from the end of the arm. 

4, Because the wire is apt to get out of 
the runner where there is upward pull unless 
the prongs were shaped thus: 

I may mention that 76 miles of wire have — ggas- 
been renewed by the employment of the 
lever illustrated in the Electrical Review of the 24th inst. 
without any hitch or inconvenience, and that I could not 
wish for a better or more practical device. 

As to the ‘‘scouring” and ‘‘ skimming” of the wire 
when drawn over rough ground I think insignificant. 
The wire should not drag along the ground. The coil of 
wire should be carried on a drum and run out in a similar 
manner to laying a submarine cable, andin most cases when 
the wire leaves the drum it rests in grass. 

Yours faithfully, 
ARTHUR E, GILBERT. 

Inverness Station, March 3, 1888. 














Socrery or Arts.-—A short course of lectures on ‘‘ The 
Protection of Buildings from Lightning,” by Professor 
Oliver J. Lodge, F.R.S., to be delivered under the title 
of the Dr. Mann Lectures, as a memorial of the late 
Dr. Mann, will be commenced on Saturday afternoon, 
March 10 next. The course will consist of two lectures, 
the first of which will take the form of a slight historical 
sketch, and will call attention tothe outstanding questions, 
difficulties, and points of controversy in connection with 
lightning conductors. At the second lecture, experi- 
mental answers will be given to some of the questions 
raised, and an endeavour will be made to supply a more 
complete account of the liabilities of conductors to side 
flash than has yet been attempted. The chair will be 
taken at 3 o'clock. 





LAUNCHES AND TRIAL TRIPS. 

Tue San Fernando, built to the order of Messrs. Japp 
and Kirby, of Liverpool, specially designed and con- 
structed by Messrs. James Taylor and Co., Birkenhead, 
for inland navigation’in South America, ran her trial on 
Wednesday, February 29, the machinery working most 
satisfactorily. The boiler, which is of the locomotive 
type, is designed to burn wood, and is entirely of steel, for 
a working pressure of 160 lb. per square inch. The load 
draught of the vessel is only 18 in., and the speed was 12 
miles an honr, the paddle making sixty-two revolutions 
per minute. The vessel is built of steel in segments for 
shipment, and has the following dimensions: Length, 
100 ft. ; breadth, 13 ft. 6 in. ; and depth of hold, 4 ft. 





A large twin-screw tug, the latest addition to the exten- 
sive and powerful towing fleet owned by the Clyde Ship- 
ping Company, proceeded down the Firth on a trial trip 
on ‘Tuesday, the 28th ult. The Flying Cormorant is prac- 
tically a duplicate of the Flying Dragon, Flying Serpent, 
&c., and, like her predecessors, was built by Messrs. R. 
Duncan and Co., Port-Glasgow, and engined by Messrs. 
Rankin and Blackmore, Eagle Foundry, Greenock. Her 
dimensions are: Length, 135 ft.; breadth, 24 ft. ; and 
depth, 13ft. 6in. The engines, which indicate 640 horse- 
power, are Rankin’s well-known patent, have two cylinders 
25 in. and 48 in. in diameter by: 30 in. stroke, steam being 
supplied from boilers having a pressure of 80lb. The 
propellers are arranged on the overlapping principle to 
prevent breakage when working in harbours or alongside 
vessels. The mean speed attained was 12 knots, 


Last week there was launched from the yard of Messrs. 
Raylton, Dixon, and Co. the steel screw steamer Fulford, 
built to the order of Messrs. J. M. Lennan and Sons, of 
Middlesbrough, which is of the following dimensions: 
Length, 267 ft. ; breadth, 36 ft. ; and depth 19 ft. 6in., and 
will carry a dead weight of over 2500 tons. She will be fitted 
with triple-expansion engines by Messrs. Blair and Co., 
Limited, Stockton. 


On Monday the s.s. Trelawny, built by Messrs.’ John 
Readhead and Co., West Docks, South Shields, for 
Messrs. Edward Hain and Son, St. Ives, Cornwall, was 
taken to sea on her trial trip. The Trelawny is the 
fifteenth steamer built by Messrs. J. Readhead and Co. 
for this firm, and is built of steel, with the following 
dimensions, viz., 259 ft. by 36 ft. by 19 ft. She is fitted 
with triple-expansion engines of 170 horse-power nominal. 
The machinery and boilers are also the manufacture of 
Messrs. J. Keadhead and Co. On the trial trip, although 
there was a heavy sea running, the steamer attained a 
speed of 104 knots per hour on the measured mile, running 
80 revolutions per minute. 


The official trial trip of the steamship Hoopoe, one of 
the Cork Steamship Company’s vessels, which has just 
been fitted with triple-expansion engines, &c., took place 
on Monday. The contract for the new machinery was 
given to Messrs. David Rollo and Sons, Fulton Engine 
Works. ‘The engines are on the three-cylinder, three- 
crank principle, having cylinders 21 in., 33 in., and 53 in, 
diameter respectively, the stroke being 36 in. There 
are two single-ended steel boilers, carrying 160 lb. pres- 
sure per square inch, The dimensions of the vessel are as 
follows: 236 ft. 6 in. long, 31 ft. 6 in. beam, 16 ft. 8 in, 
depth of hold, and 1297 tons gross register. On the mea- 
sured mile the mean speed attained was 12} knots, with 
the engines running 70 revolutions per minute. The 
new machinery has all been made to the specification 
of and under the personal supervision of Mr. F, C. Kelson, 
the company’s engineer, while Captain Croft has superin- 
tended the alteration and improvements to the hull. 


On Wednesday, February 29, there was launched from 
the shipbuilding yard of Messrs. John Readhead and Co., 
West Docks, South Shields, the screw steamer Charters 
Towers. She is built of steel, and is of the following di- 
mensions, viz., 317 ft. by 40 ft. by 27 ft. ; she will have a 
total deadweight capacity of about 4600 tons. She will 
be fitted with triple-expansion engines of 300 horse-power 
nominal, which are being also made by Messrs. J. Read- 
head and Co. The vessel has been built under the super- 
intendence of Messrs. Ashlin and Co, to the order of 
Messrs. I’. Stumore and Co., of London. 


The Endeavour, a vessel built for Messrs. Macintyre, 
Brothers and Co., Newcastle-on-Tyne, by Messrs. Robert 
Stephenson and Co., Limited, of the same city, ran her 
official trial on March 6th. The boat is built of steel, and 
is 290 ft. by 40 ft. by 25 ft. 8 in., and fitted with triple- 
expansion engines, with cylinders 224 in., 37 in., and 
61 in. in diameter and 42 in. stroke, using steam at a work- 
ing pressure of 170 lb. per square inch. 





Messrs. W. Gray and Co., of West Hartlepool, have 
launched the Evelyn, a steel screw steamer of 3500 tons, 
and fitted with three-cylinder triple expansion engines by 
Messrs. Blair and Co., of Stockton. The same builders 
launched, on Friday, the Crathorne, a steel steamer of 
3950 tons, for Messrs. R. Ropner and Co., of West 
Hartlepool. Her engines are triple expansion, by Blair 
and Co., of Stockton, and she is fitted with every ap- 
pliance. 

Messrs. Palmer, of Jarrow, have launched a steel 
steamer named the Knight Companion, to carry 6200 
tons, for Messrs. Greenshields, Cowie, and Co., of 
Live 1. She is to have triple-expansion engines of 
ne orse-power, and is in excess of Lloyd's highest 
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MISCELLANEA. 
TuE United States Navy Department have adopted 
aluminium bronze for the propeller blades and rudders of 
some of the new war vessels, 


Messrs. William Denny, of Dumbarton, are, it is said, 
about to instal the electric light in their workshops and 
shipbuilding yards, 


In consequence of the proposed laying down of the 
Beagle, Barossa, and Barham, sloops of the Buzzard type, 
and of the new torpedo depét ship Vulcan, 150 additional 
mechanics have been engaged at Portsmouth Dockyard. 


The ninth annual meeting of the Newcastle Steam 
Boiler Insurance Company, Limited, was held last Mon- 
day - the offices of the company, 34, Grey-street, New- 
castle. 


The Pennsylvania Railroad Company has already given 
an order for 30,000 tons of steel rails, to be delivered 
during the present year, and will, it is said, require at 
least another 30,000 tons before the end of the season. 


A meeting of the Owens College Engineering Society 
was held on Tuesday, March 6, when Mr. W. H. Booth’s 
yaper on the “Strong Locomotive” was read by Mr. 
f Worthington, B. Sc., in the unavoidable absence of 
the author, 


The Chinese Government have at length definitely 
agreed to dredge the Woosung bar at the mouth of the 
Yangtsze river. The task, when accomplished, will 
add largely to the importance of Shanghai and its accessi- 
bility by large steamers. 


}’xtensive alterations are being carried out by the Com- 
pagnie Continentale Edison, in the electric lighting of the 
Grand Hotel at Paris, forty of the Jablochkoff candles 
are to be removed, and replaced by 800 incandescent 
lamps, which will be worked from two Edison dynamos. 


We have received a copy of the “‘ British Guiana 
Directory and Almanack” for the present year from the 
mblisher, Mr. C. K. Jardine, Georgetown, Demerara, 
he volume in question, in addition to the directory 
proper, contains a mass of valuable information about 
this colony. 


Important harbour improvements at Montreal are now 
being considered. It is proposed to build a series of large 
piers affording 45,000 ft. of wharfage, with a depth of 
274 ft. at low water, 1460 ft. of wharfage, with a depth of 
20 ft. at low water, and 4360 ft. of wharfage with a depth 
of from 10 ft. to 20 ft. at low water. 


The gross receipts of the 23 principal railways in the 
United Kingdom, for the week ending February 26, 
amounted, on 15,8314 miles, to 1,063,955/. and for the cor- 
responding period of 1887, on 15,708? miles, to 1,106,437/., 
an increase of 122} jmiles, or 0.7 per cent., and a decrease 
of 42,482/., or 3.8 per cent. 


We have received from Messrs, Whiting and Co., of 
30 and 32, Sardinia-street, Lincoln’s-Inn-Fields, a copy 
of ‘‘ Everybody’s Pocket Cyclopedia,” which is being 
published by Messrs. Saxon and Co., of 23, Bouverie- 
street, London. This little book is remarkable in being 
printed on a single sheet of paper and is the largest sheet 
of bookwork ever printed in this way. 


At a meeting of the shareholders of the Panama Canal 
Company, held in Paris on the Ist inst., it is stated that 
a sum of 654,000,000 fr. was necessary for the completion 
of the canal. Of this 254,000,000 fr. is required for excava- 
tion, 125,000,000fr. for locks and masonry, 15,000,000f. for 
reservoirs for supplying the upper reaches of the canal 
50,000,000fr. for materials, and 210,000,000fr. for general 
expenses and interest on shares and bonds. 


According to the ‘‘ Army and Navy Register,” General 
Grant was offered the New York presidency of the 
Panama Canal scheme in 1880. He, however, refused 
it, with the remark that though he should like to have his 
name associated with the successful completion of a ship 
canal between the two oceans, yet he was unwilling to be 
connected with a failure in which he believed subscribers 
would lose all they put in. 


According to the Chicago Journal of Commerce, tele- 
graph poles are preserved in Norway by making an augur 
hole about 2 ft. from the ground, in which 4 0z. or 50z. of 
sulphate of copper in coarse crystals are placed and 
plugged in. The chemical is gradually abserbed by the 
wood until its whole outer su~face turns of a greenish hue. 
The sulphate requires an occasional renewal, and is said 
to be a perfect preservative, 


Serious defects in the construction of the Lick Observa- 
tory will, it is said, delay the time for fully demonstrating 
the powers of the great telescope. The most serious of 
these is the mounting of the telescope ona hollow iron 
pier, 30 ft. high, which is externally susceptible to varia- 
tions of temperature, the mere placing of the hand on 
one side of the column being, it is stated, sufficient to 
throw astar out of the field of view. It will be necessary 
to replace this metallic pier with o.1¢ of solid masonry. 


The new steel armour-plated cruiser Immortalité, of 12 
guns, 5000 tons, and 8500 horse-power, left Sheerness on 
Saturday last for a full-power trial of her engines and 
boilers under forced draught. The trial was of four hours’ 
duration and was remarkably successful, there being a 
complete absence of hot bearings or of priming in the 
boilers. The engines developed a mean of 8737 indicated 
horse-power at 115.5 revolutions per minute, the mean 
speed during the run being 19.5 knots. 


The forthcoming International Exhibition to be held at 
Melbourne will be lighted by means of 800 Brush arc 
lamps of 2000 nominal candle-power and about 3000 in- 
candescence lamps of 17 candle-power operated by thirty- 





seven No. 7L Brush dynamos and seven E2 Victoria 
machines. The Anglo-American Brush Electric Light 
Corporation have just contracted with the Australasian 
Brush Electric Light Power and Storage Company for 
the supply of the whole of dynamo machinery and arc 
lamps required for this extensive installation, and have 
undertaken to ship all the apparatus by the end of the 
first week in May. 


A portable refrigerator is now on exhibit at the offices 
of the Eureka Refrigerating Company, Limited, 100c, 
Queen Victoria-street, E.C. A folding box, devised by 
Dr. F. W. Chapin, which, when folded, measures 36 in. by 
18 in. by 10 in., contains all the apparatus necessary for the 
production of ice. In fifty minutes from the time of open- 
ing the box there can be produced from six to eight gallons 
of ice water and a piece of blockice. The gga is 
designed specially for use in connection with military 
hospitals, ice being a very important therapeutic agent 
in modern medical practice, besides being a great boon to 
the sick and wounded, particularly in hot countries. 


The committee in charge of the John Elder memorial 
having arranged with Mr. Boehm, R.A., the sculptor, to 
have the statue erected by the end of April next, it is 
hoped that those who have not yet subscribed but who may 
wish to do so, will send in their contributions at once. 
The total cost of the memorial will be about 2000/., of 
which sum 1600/. has already been subscribed, and the 
comwittee hope to receive the remaining 400/. at an early 
date in order that the statue may be unveiled free of 
debt. The secretary of the committee, Mr. John Cossar, 
Govan Press, Govan, will be glad to give any information 
to intending subscribers. The treasurer is Mr. John 
Rankin, Royal Bank, Govan, who will be gratified to 
receive and acknowledge contributions. 


America must certainly be regarded as a paradise of 
manufacturers, if we are to judge from the following: 
Findlay, Ohio, is remarkable for its wonderful supply of 
natural gas, and has, therefore, rapidly increased in manu- 
facturing importance. his growth is, however, not 
sufficiently rapid to please local Jandowners, who have 
lately held a convention to the number of 300, in which they 
resolved to place one-tenth of their land, or an equivalent 
in money, in the hands of a common pool to be used as a 
bonus in securing new manufactories. The capitalists in- 
terested in the place will, it is said, also be prepared to 
subscribe to the stock of new enterprises, which further 
have the benefit of free fuel, as the city gas trustees have 
decided to give gas to manufacturers absolutely free, only 
ig that they pay the cost of laying pipes to their 
works, 





New South Waugs Raitways.—A section has been 
opened from Queanbeyan to Michelago, a distance of 30 
miles, meltos a direct line from A, Michelago of 
224 miles. Through connection between New South Wales 
and Queensland will be an accomplished fact in the course 
of this year, arrangements being now in progress with a 
view to the opening of a linefrom Tenterfield, the present 
New South Wales terminus, to the Queensland border. 


Tue INSTITUTION OF Civit EnGIngERS.—At the ordi- 
nary meeting on Tuesday, March 6, Mr. George B. Bruce, 
President, in the chair, it was announced that the follow- 
ing associates had been transferred to the class of mem- 
bers, viz.: John Allison, Sydney Walker Barnaby, 
Edward Richard Carolin, Arthur Bromley Holmes, 
Alfred Longsdon, John Alexander McDonald, Domingos 
Sergio de Saboia-e-Silva, Thomas James Scoones, Samuel 
Utley, William Wiseman, and Robert Stodart Wyld, 
Jun. At the same meeting it was reported that the fol- 
lowing candidates had been admitted as students, viz. : 
Walter Edward Bagot, Bertram Robert Beale, B.A., 
B.Sc., Peter Boswell Brown, Alastair Magnus Campbell, 
Geoffrey Fredrick Henry Cather, William Aloysius Cash- 
man, B.A., B.E., Arthur Julius Craven, Otway Fortescue 
Luke Wheeler Cuffe, George Alexander Davis, Frederick 
George Royal Dawson, Joshua Chalmers Dods, George 
Lambert Gibson, Ernest William Hardman, d’Esterre 
Prittie Head, Walter Jenkins, George William Johnson, 
Robert Ferguson Knox, William Livingston, Walter 
Waddelow Martin, William Taylor Moffitt, Robert 
William Paul, John Pownall, Frederick Jacob Schafer, 
Stanhope Evelyn Thornton, and Alfred Reginald Tocke. 
The monthly ballot resulted in the election of six mem- 
bers, viz.: Charles Edwin Crighton, Locomotive Super- 
intendent, South Indian Railway ; Archibald Hamilton, 
Dock Works, Govan; Newton Edward Jennings, Mel- 
bourne, Victoria ; Isaac John Mann, Rosslare Scene 
Works, John Scott, Greenock; and James Wilson, 
Greenock Water Trust ; of seventeen associate members, 
viz.: Albert Ernest Austin, Stud. Inst. C.E., Westport, 
N.Z.; Edwin Baggs, Wh. Sc., Stud. Inst. C.E., Bath; 
Antonio Luotoza Pereira Braga, Rio-de Janeiro; Ken- 
neth Hugh Buchanan, Kilburn Park, N.W.; Gerrit 
Willem Camphusis, Breakwater Works, Oporto: Wil- 
liam Colquhoun, Stud. Inst, C.E., Tredegar Iron Works; 
Joab Raymundo Duarte, Rio-de-Janeiro ; Cyril Dunell, 
South Indian Railway ; Andrew Forbes, Stud. Inst. C.E., 
Westminster ; John Maitland Grant, Johannesburg, 
Transvaal ; John Holliday, Stud. Inst. C.E., Old Kent- 
road ; Dawson Kitchingman, Stud. Inst. C.E., Yatton, 
Somerset; Philip Glynn Messent, Stud. Inst. C.E., 
Bombay ; William James Perry Moore, Worthington 
Pumping Engine Company, E.U. ; Frederick Harvey 
Rapley, Old Broad-street ; John Richard Hutchinson 
Williamson, Manchester ; and Charles Drinkwater Wray, 
B.A., B.E., Stud. Inst. C.E., La Rochelle ; and of John 
Cresson Trautwine, Jun., Philadelphia, U.S., as an 
asscciate. 





DRILLING MACHINE. 


WE illustrate on page 249 a handy drilling machine, 
capable of being driven either by foot or power. The 
driving band runs from a large cone pulley D on the 
main shaft round a pair of guide pulleys A to a cone 
pulley E on the drill spindle. The arrangement of the 
guide pulleys is novel. They are mounted on an in- 
clined slide along which they can be moved by a 
screw, and they are so arranged on this slide that as 
they move lengthwise they are tilted sideways, so as 
always present a fair lead to and from the particular 
step of the main pulley which they may be opposite. 
Each guide pulley has five grooves corresponding to 
the five steps of the cone on the drill spindle (see de- 
tached view), and the angle of the slide is such that 
the band is kept uniformly tight. 

There are three different methods of feeding the drill. 
It may be forced down by the screw P, or by applying 
the hand to the lever N, or the counterweight B may 
be transferred to the other end of the lever and the 
feed be controlled by withdrawing the screw F. By 
means of the stop screw a, any number of holes may 
be drilled exactly to the same depth. 

The machine is provided with a treadle, but fast and 
loose pulleys can be fitted to it as shown in dotted 
lines. 

Messrs. Selig, Sonnenthal, and Co., of 85, Queen 
Victoria-street, are the sole licensees for the sale of 
this drill. 





THE INMAN STEAMER “CITY OF NEW 
YORK,” 

WHEN the first steamship ventured to start from 
England for America, to face the stormy seas of the 
North Atlantic, those responsible for the step scarcely 
dreamt of the advance which would be made in fifty 
years, a progress well represented in the two mag- 
nificent vessels soon to be sent forth from Messrs. 
James and George Thomson’s shipbuilding establish- 
ment on the Clyde, to sail on the Atlantic under the 
flag of the Inman and International Steamship Com- 

. The first of these vessels—the City of New 
Fork —will be launched next Thursday, and we now 
place before our readers some particulars of this im- 
portant addition to our Atlantic liners. Later on we 
hope to fully illustrate both the vessel and engines. 

To enable the reader to fully gb wee the action of 
the Inman Company in having the City of New York 
and her sister vessel built, we shall give an epitome 
of the history of the Atlantic trade. Although the 
practicability of vessels crossing the Atlantic without 
the aid of sails had been previously demonstrated, 
it was not till 1840 that a regular mail service by 
steamships was established, the Cunard Company 
owning the fleet, and from that year to this a 
continuous contest for supremacy has been engaged 
in. For nearly ten years the Cunard liners were 
without opposition; but in 1850 the Collins Com- 
pany (American) and the Inman Company were in- 
augurated, the latter making a good start by having 
their first vessel—the City of Glasgow—built of iron 
and propelled by a screw instead of paddles—two de- 
partures which were then experimental, but which have 
since been approved by practice and adoption. 
This opposition had such an effect in stimulating the 
companies to increased diligence that in six years, in 
1856, the ‘‘ record” was reduced from 15 to 124 days. 
In 1856 the Anchor and Allan Lines entered the field, - 
and in 1858 the Collins Line ceased to run vessels, the 
competition being too keen for their balance-sheets. 
Still more new companies entered the lists, the North 
German Lloyd’s in 1858, followed three years later by 
the French Compagnie Transatlantique. In 1863 the 
National Line was established, in 1866 the Guion Line, 
which had previously run sailing packets, and in 1870 
the White Star Line. With such a host of companies 
one can well understand the rivalry that existed, and 
that it fostered trade and stimulated engineers and me: 
builders. In 1875 the Inman Company made a bold 
move, and had built the City of Berlin, then the 
largest passenger steamer afloat, her a being about 
500 ft. ; breadth, 44 ft.; depth, 36} ft. ; the gross 
tonnage being 5481, and the indicated horse-power 
of engines 4800. Her chief competitors were the 
Britannic, Germanic, Gallia, and Arizona, the re- 
cord standing then at 7 days 8 hours. The size of 
vessels was, at that time, materially increasing, and a 
6000-tonner was not looked upon with the same astonish- 
ment as five years previously. The power of the engines 
placed in passenger ships, too, was growing enor- 
mously great ; yet the time taken for the journey was 
not very considerably reduced. Rivalry between the 
companies increased with years, and no sooner had a 
steamer been beaten than her owners excited the zeal 
and skill of naval constructors to produce a vessel likely 
to beat all afloat. This was practically the reason why 
in 1880 the Cunard Line commissioned Messrs. James 
and George Thomson to build the Servia, while the 
Guion Line ordered from Messrs. John Elder and Co. 
the Alaska, and the Barrow Company were intrusted 
with the construction of the City of Rome. The latter 
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HIGH-SPEED DRILLING MACHINE. 
CONSTRUCTED BY MESSRS. SELIG AND SONNENTHAL, ENGINEERS, LONDON. 
(For Description, see opposite Page.) 


vessel was unprecedentedly large, her length being 
546 ft., and her tonnage 8141 tons. She, however, 
failed to come up to expectations on her trial, but had 
her engines and boilers overhauled with the desired 
effect. The records of these three vessels in 1882-83, 
were: Alaska, 7 days 4 hours 10 minutes ; Servia, 
7 days 6 hours ; and City of Rome, 6 days 22 hours. 
Even before the Servia was out of hands, the Cunard 
Company contracted with Messrs. Thomson for the 
vessel named Aurania, and although her guaranteed 
speed was a 4 knot per hour under that of the Servia, 
yet she crossed the Atlantic ata faster pace. At the 
same time Messrs. Elder turned out for the Guion 
Line the Oregon, and a year later the National liner 
America was constructed by Messrs. Thomson. The 
latter vessel in her maiden voyage broke the record, 
being the first steamer that had done so on a first trip, 
her journey taking 6 days 13 hours. In this con- 
nection it may be mentioned that the America was 
remarkable for the small consumption of coal conse- 
quent upon her fine form, which enabled her to be very 
easily driven. She was a very marked departure, her 
builders having profited by the experience gained in 
high-speed warships. She only burned 175 tons of coal 
per day, whereas her principal competitors consume 
300 tons. Coming to still newer vessels, the Umbria 
and Etruria, Cunard liners, built by Messrs. Elder, 
have proved themselves the fastest on the Atlantic. 
Their speedy voyages across the ocean created great 
excitement, each successive trip for a time being faster 
than its predecessor. In the America they had a 
close second; and since she was sold to the Italian 
Government as a cruiser, they have been followed 
closely by the North German Lloyd’s and the French 
Transatlantique steamers. The Umbria and Etruria 
are at present supreme, their record being 6 days 4 
hours 34 minutes, but how long they will continue 
so is problematic, for not only are the new Inman 














and Wolff, of Belfast, are also intended as competitors 
for first place. Such contests as that to be engaged in 
six or eight months hence, must be welcomed, because 
they not only stimulate trade, but quicken the intel- 
lectual researches of constructors and give them an 
opportunity of making material progress in the develop- 
ment of their profession. As an instance of the truth 
of the former assertion it need only be stated that 
whereas fifty years ago passengers were incidents in 
the journey, there are now 150,000 passengers (exclu- 
sive of emigrants) passing to and fro on the Atlantic 
every year. 

The City of Rome, intended originally for the Inman 
Line, did not come up to expectations as regards speed, 
although, as we have already said, she has been consider- 
ably improved ; she is now worked by the Anchor Line, 
and holds a good position amongst the other Atlantic 
steamers. Her failure threw the Inman Line out of 
the running for a long time, and when the company 
was broadened into the Inman and International Steam- 
ship Company, it was decided to have two vessels 
built, which would place that company in the credit- 
able position previously held. Many builders sub- 
mitted designs of ‘‘ probable ” vessels, and latterly, in 
the spring of 1887, Mr. Griscom, one of the directors 
of the Inman Company, came from America, and, with 
the directors on this side— Messrs. Taylor and Spence 
—entered into negotiations with Mr. James R. Thom- 
son, senior partner of Messrs. James and George 
Thomson, shipbuilders, with the result that an agree- 
ment was entered into for two vessels. All the par- 
ticulars of the design were left to the builders, the 
only conditions hail Gun by the Inman Company 
being that the vessels were to be unsinkable, as com- 
fortable as any hotel, and as speedy as it was possible 
to make them consistent with the first two considera- 
tions. The expectation is that the vessels will equal 
any on the Atlantic. The designer felt that a speedy 


liners intended to steam as fast as they do, but) and safe ship must of necessity be a long and large 
two White Star liners being built by Messrs. Harland | one, but there was a limit imposed by the size of 








docks, their widths of entrance, and draughts of water 
—considerations which were kept in remembrance in 
fixing the dimensions of the new vessels. These di- 
mensions are as follows : 


Length on load water line... 525 ft. 
» _ over all id sad 560 ,, 
Breadth ee od 
Depth moulded 42 
Tonnage (gross) 10,500 tons 


These figures show that the vessels are the largest 
passenger-carrying steamers in the world, and in view 
of the speed to which they are to attain, it may not 
be uninteresting to show how their dimensions com- 
pare with those of other notable Atlantic steamers of 
the present and of bygone days, a comparison which 
we give in tabular form on the next page. 

We must now return to the vessel ready to be 
launched. The keel of the City of New York was laid 
in June last, and that of the companion ship the City of 
Paris shortly afterwards. The vessels are constructed 
of steel made at the works of the Steel Company of 
Scotland, Newtown and Blochairn, and at the Moss- 
end Steel Company’s Works. The material already 
pieced in position, when the ships were almost ready for 
aunching, weighed, for each vessel, 7000 tons, the 
heaviest casting for each ship being the stern-post of 
26 tons. The heaviest casting for the engines weighs 
50 tons. The steel was ie wig tested at the 
makers under Lloyd’s supervision, and has been care- 
fully treated by a special process to remove as much as 

ible the chance of corrosion. The vessels have 
ea built throughout on the most approved principles 
of modern ship construction, and in many respects 
bold innovations, based on exhaustive scientific ex- 
periments, have been introduced. They are intended 
to be classed at Lloyd’s, and have, therefore, been 
watched, during their design and construction, by the 
chief surveyor at Lloyd’s, Mr. Benjamin Martell, and 
his assistants-in-chief, Messrs. Cornish and Edwards, 
while the local superintendence, with its many small 
details, has been left in the hands of Mr. Courtier- 
Dutton. 

The sketch of the longitudinal section on page 250 
shows that the hull of each vessel is divided by trans- 
verse bulkheads into fifteen water-tight compartments, 
including three for boilers and two for machinery, the 
latter being separated by a longitudinal bulkhead. 
The doors in the bulkheads are on the upper deck far 
above the load water line, it being determined not to 
trust to the doors being promptly shut in cases of 
danger. None of the compartments exceed 35 ft. 
long, and the quantity of water they hold to load 
water line is 1250 tons, or to upper deck 2250 tons, 
Even were two or three filled the flotation of the 
vessel would not be placed in danger, and her 
buoyancy could easily be trimmed. As an additional 
precaution the vessel has two bottoms, the space be- 
tween them being 4 ft. They serve a double purpose, 
for not only will the existence of an inner bottom insure 
that no part of the ship will be flooded by a fracture 
of the external bottom, but the space can be utilised 
for carrying water ballast to the extent of 1600 tons for 
adding to the stability or altering the trim of the 
ship. 

One other noteworthy principle of the internal 
arrangements of the vessels may be mentioned. Their 
dimensions, fortunately, are not likely to cause them 
to roll badly, as dosome other large Atlantic steamers ; 
but to provide for the possibilities of occasionally meet- 
ing seas which may make them roll, they will each be 
provided with a rolling chamber, similar in character, 
though much improved in form, to that which has 
been fitted in some of our large warships, to reduce 
their excessive rolling. This rolling chamber is 
really a large tank inside the vessels extending from 
side to side, and 35 ft. in length, and partially filled 
with water. The partial filling enables the water to 
move about freely, and when the dimensions of this 
chamber and its form are properly selected, the motion 
of the water can be made to counteract the motion of 
the ships when rolling. The constructors have, after 
a long series of experiments, both on models and in 
actual Atlantic work, arrived at a form of chamber 
which will reduce the rolling by at least one-half. 
To such as are affected by mal de mer, this provision 
will be welcome, and will banish from their minds 
the feeling of dread which makes many, who desirous 
of voyaging, stay on land. 

The vessels have each five decks, as will be seen from 
the longitudinal section given. The total number of 
square feet on each deck is 27,000, so that including 
the bottom of the hold, the vessels have each a flooring 
of over 150,000 square feet. The deck next tothe hold, 
called the orlop deck, will be, with the spaces below, 
devoted to cargo carrying. The next two—the lower 
and main decks—are devoted to passengers, the first- 
class being accommodated in the centre and the seeond- 
class forward and aft. The principal saloon is on 
the main deck, and forms a principal feature in the 
internal arrangements. A condition laid down in the 
contract, as already indicated, was that the vessels 
were to oe more of the arrangement of large 
first-class hotels than of steamers. Eight feet is the 
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TABL® GIVING Corer Dimensions or NoTaBLE ATLANTIC LINERS. 





| 


| Length. | 


Built. 


Proportion of | Proportion of 
Beam to Depth to 


Depth. 
Length. Length. 


Beam. 





1835 
1841-8 
1850 


“Great Western.. 
*Great Britain .. 

tCity of Glasgow 
tBritannic Er 

+City of Berlin .. 
tGallia .. et 
tArizona .. 

tServia .. 

tAlaska .. ‘5 

tCity of Rome .. 
tAurania.. 

tOregon .. 

tAmerica.. ow +4 
{Umbria and Etruria .. 
tSaale.. + + 


SMA ak! iced ride atnnon ‘al 
{City of New York and City of Paris; 








1 
1888 


| 212 ft. 4in. | 
| 974.2 ft. 
| 227 


8 


35.4 ft. 


PSSeoe0orong 
°-SES388S38 


me 
bon 
-~ 











POOL MS 
> ihe 
SSE5S58 





Nors.—Those marked (*) were built of wood, (t) of iron, and ({) of steel. 


usual space between two decks, and even the most 
skilful architect would find it difficult, if not impos- 
sible, to produce a saloon commensurate, either in size 
or artistic treatment, with the proportions and general 
design of such large vessels. Messrs. Thomson, how- 
ever, solved this problem in the National liner 
America, and as the experiment in her case was most 
successful in every way, they have repeated the same 
arrangement greatly improved, making the roof of the 
saloon in the Fem of alargedome or arch. In the case 
of the new Inman liners three decks have been taken 
into the height of the saloon, the dome of which is 
level with the top of the houses on the upper deck, 
thus giving a height of 22ft. The dome is 53 ft. 
long and 25 ft. wide. It is supported by heavy steel 
stanchions, the arch itself being formed of strong 
yet light framework of steel, to be covered with orna- 
mented wood, and the spaces are filled in with beauti- 
fully designed stained glass 14 in. thick, which will 
be quite capable of withstanding the North Atlantic 
blasts. The arch presents a most imposing sight from 
the interior of the saloon, making it roomy, clear, and 
cheerful looking, in contrast to the close and depress- | 
ing effect which an ordinary saloon, no matter how | 
finely decorated, usually has on the passengers. The | 
arch, large as it is, is not the complete size of the | 
saloon, there being a number of alcoves so arranged | 
that small parties may dine together in comparative | 
seclusion. 





On the next, the upper deck, there is a} 
promenade at each side, about 10 ft. in width, and ex- | 
tending for about four-tifths of the length of the vessels. | 
The deck above shelters it. The space between the two | 
decks is occupied by houses, which contain the | 
rincipal public rooms of the ship, general saloon, 
adies’ saloon, smoking-rooms, &c., and about thirty- 
five state-rooms, all most artistically adorned. The 
exposed or weather deck above, will be known as the 
romenade, It extends unbroken from stem to stern, On 
it is a long house with the best passenger-rooms, about 
twenty-five in number. When the vessels are running 
with their full complement on board, they will not 
contain less than 2000 people each. The enormous 
amount of woodwork in the ship may be appreciated 
when it is stated that 120,000 cubic feet of timber of 
all kinds, and from almost all parts of the earth, have 
been used for each vessel, the weight being 1300 tons. 
The rudder fitted to these vessels is of a novel de- 
scription recently eeneenes by Messrs. Thomson and 
Biles—Mr. James R. Thomson, senior partner of the 
firm, and Mr. J. H. Biles, general manager. It has 
been specially designed, in the first place, for use in 
warships, where it is a most vital consideration to keep 
the whole of the steering gear below the water. We 
hope next week to illustrate the arrangement ; mean- 
while we may say that the rudder is formed so as 
to be a continuation of the lines of the vessel. It is 
a structure built up of steel plates and angle bars, and 
of sufficient strength to resist the exceptionally heavy 
strains that will come upon it on account of its large 
area of 250 square feet, a surface greater than has yet 
been adopted even in ships of war, The strains upon 
the rudder and steering gear will, however, be greatly 
reduced on account of a part of the surface being on 
the forward side of the axis of the pintles. The machi- 
nery for turning this rudder is ou the hydraulic prin- 
ciple introduce 
and consists essentially of two hydraulic rams, which 
are placed one on each side of an ordinary tiller. The 
plungers of these rams work in a direction at right 
angles to the tiller, and are connected to a sliding 
block which can slide backwards and forwards upon 
the arm of the tiller. Thus while the rams have a 
simple reciprocating motien the tiller has a correspond- 
ing angular motion, which is transmitted to the rudder 
by a massive connecting-rod connected by a simple 
pin joint to a short tiller on the rudder head. In} 
nage cg thom steering arrangements for these vessels | 


it has en considered desirable to make them | 


thoroughly efficient for war purposes in the event of | 


by Mr. A. Betts Brown, Edinburgh, | 





| the ships being used as armed cruisers, a condition 


which is not by any means fulfilled by the steering 
gear fitted to ordinary merchant steamers. The gear, 
which we have described, is powerful enough to put 
the rudder hard over when the ship is going full speed 
ahead, each hydraulic ram being capable of exerting a 


thrust of 80 tons, which is increased by the nature of | 
the mechanism to 140 tons on the connecting-rod men- | 


tioned above, which is a shaft of steel 12 in. in dia- 
meter. 
are actuated is taken from the pressure main, which 
extend to the different parts of the ship, and the 


valves which admit pressure to one or other of the two | 


rams are controlled by the quartermaster on the bridge 
by the motion of a small tiller, which takes the place 


of the usual wheel, and is said to admit of greater | 
The position of | 


iven course. 


accuracy in keeping a 
on the bridge by a simple 


the rudder is indicate 
arrangement. 


The City of New York and her companion are to be 
propelled by twin screws. Twin screws have been 
adopted for warships, and in several merchantmen ; 
but, strange to say, none of the first-class Atlantic 
liners have double propellers. It must, therefore, be 

laced to the credit of the Inman Company that they 
se been the first to adopt both the single and the 
twin screws in the Atlantic trade. The propellers are 
supported by two massive steel stays, each of which is 
a casting of steel weighing 26 tons and made by the 
Steel Company of Scotland. 

The machinery consists in each vessel of two sets 
of engines of the three-crank triple-expansion type, 
having piston valves throughout. Each set of the en- 
gines is capable of exerting sufficient power to propel 
the vessel at four-fifths of her maximum speed, so that 
should one set break down no serious delay will take 

lace, for the vessel will go at a speed, say, of 16 knots 
instead of 19 knots per hour. The dimensions of the 
engines and boilers we must leave to be given at a 
future date, but we may say that in the engines steel 
castings have been freely used in place of cast iron, 
and ample bearing surfaces have been provided for 
pe running. The machinery has been in- 
spected during its construction by Mr. Parker, chief 
engineer surveyor of Lloyd’s, while Mr. Doran, super- 
intending engineer of the Inman Company, has care- 
fully watched the operations on behalf of the owners. 
The machinery is placed between two transverse water- 
tight bulkheads, and a water-tight partition running 
longitudinally divides the engines—the port from the 
starboard. The boilers from which steam is supplied are 
similarly safeguarded, They are fitted in three sepa- 
rate water-tight spaces, divided by transverse bulk. 
heads. 

The auxiliary engines of each of the vessels number 
thirty-seven, the majority of which are driven by 
hydraulic power, the apparatus being by Messrs, 
Brown Brothers, Edinburgh. For hoisting the cargo 
in and out of the vessels, hie machinery is sup- 
plied. There are nine cargo holds, some of which have 
two hoists to lift cargo from the hold and swing it over 
the side noiselessly. The rattle of steam winches will be 
entirely absent, and those who have slept, or tried to 
sleep, on board of a steamer the night before her de- 

ture, will thoroughly appreciate this change. Hoists 
or many other purposes are fitted in the vessels, such 


The hydraulic pressure by which the rams) 


| as lifting the food from the galleys to the pantries, the 
|stores from the storeroom to the galleys, the engi- 
'neers and firemen from the bottom of the vessel to 
|the different levels on which they are to work, and 
the ashes are also hoisted from the boiler-rooms to the 
main deck and put through a tube to the sea without 
any noise. In all there are ten hydraulic hoists and 
twelve hydraulic derricks. The steering of the 
vessels is also, as already stated, effected by hydraulic 
power, actuated by a powerful ram capable of de- 
veloping a thrust of 80 tons. The vessels will be 
fitted throughout with an installation of the elec- 
tric light. More than 1000 incandescent lamps have 
been supplied to each. The machinery is completely 
duplicated, so that any breakdown will not place 
the ships in darkness. The whole apparatus has 
pe a by Messrs. King, Brown, and Co., Edin- 
urgh. 

The external appearance of the ships is certainly 
very smart, and when placed alongside of bygone 
ships the comparison shows that, in addition to im- 
provement in the motive power of the vessels, their 
symmetry of form has also been greatly enhanced, 
and that naval construction is now not only a 
/science, but also an art. They will have three 
|masts, 200 ft. from keel to ball, or 150 ft. above 
|the top deck. The foremast will be square-rigged 
'and the other two fore and aft. Between the fore 
|and main masts are three funnels standing with a 
| gentle slope 60ft. above the top deck. Immediately 
in front of these is the bridge deck. A prominent 
feature of the exterior of the vessels is the large 
number of lifeboats ranged on either side. Consistent 
with the principle that the first consideration should 
be given to safety, these vessels are fitted with complete 
lifeboat accommodation for every soul on board, and 
though it is anticipated that there is practically no 
chance of the ships having to be abandoned, yet the 
fact that such a contingency is possible has been 
properly faced, and the boats and their lowering ar- 
rangements have been worked out in the most ‘care- 
ful manner to insure rapid handling in an emergency 
and the safety of all on board. With the clipper 





stem, fine sheer, and overhang at stern, the vessels 
will have a well-balanced appearance. 

As already stated, the first of them, the City of New 
York, will be launched on Thursday, and the second will 
follow about a month hence, and they will be completed 
and ready for sea by the early autumn. The contract 
came to the Clyde at an opportune time, when depres- 
sion in trade prevailed and the work of constructing 
them has been a great help in minimising the effect of 
the dulness. This fact will be better appreciated 
when it is stated that during the nine months the vessels 
have been in course of building half a million pounds 
have been distributed in Scotland in wages—to the - 
employés of Messrs.. Thomson and other firms who 
have supplied the metal and equipments. 





Tur Surz Canat.—In October last year 235 ships passed 
through the Suez Canal, producing a transit revenue of 
180,4007. In November the number of vessels which tra- 
versed the canal was 238, yielding a transit revenue of 
198,400/. In December the canal was used by 238 vessels, 
the transit revenue collected being 173,600/. 


QUEENSLAND Rartway Surveys.—On the Cleveland 
Branch Railway a permanent survey has been completed 
to about four miles. The preliminary work in connection 
with the permanent survey has been completed to about 
seven miles, and an alternative trial survey, near Hem- 
mant, is in progress. On the third section of the North 
Coast Railway—Landsborough to Yandina —a permanent 
survey has been proceeded with. On the fifth section— 
Cooran to Gympie—two permanent deviations have been 
made at and near Gympie, in order to avoid shafts and 
other valuable came Sain ager On the Fassifern route 
for the direct line to Warwick, the permanent survey has 

n carried forward to about six miles from Munbilla. 
About six miles has been A a of a trial survey from 
Meringandan, on the Highfields branch to Gomoran. A 
trial traverse survey from Colinton to Kilkivan, vid 
Nanango, has been completed. On the second section of 
the Mungarr and Gayndah line—Clifton to Degi an 
alternative trial survey between 33 miles (from Mungarr) 
and 48 miles has been completed, and proves to be a con- 
siderable improvement on the original trial survey between 
the same points. At the Bundaberg end of the Bundaberg 
and Gladstone line, section 1, a permanent survey has been 
completed to about 12 miles from North Bundaberg. At 
the Gladstone end a permanent survey of section 3 is 
complete for about seven miles. 
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‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitep sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 


mber of views given in the Specification Drawings is stated 
Fe tee fur the pele; tahave ate ane andanienany te 


Specification is not illus ; 

Where. econtions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. if 

ions may be obtained at 88, Cursitor-street, 


ies of Specifications 
. sal ta E.C., either personally, or by letter, 
amount of price and pustage, addressed to H. ER LACK, Esq. 


The date 0; advertisement of the acceptance of a complete spe- 
ph ronda hey in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 

give notice at the Patent Office of opposition to the grant of a 

Patent on any of the grounds mentioned in the Act. 


MACHINE TOOLS. 


2001. A.M. Clark, London. (£. Brissant, Paris.) An 
Improved Machine for Cutting into Strips and Reel- 
ing Paper. (8d. 5 Figs.) February 8, 1887.—Inventor claims 
chiefly : A machine for cutting or dividing into strips and reeling 
cigarette and other paper in which the paper is cut while being 
drawn off the roll and directly at or near the point at which the 
strips are wound on to the reels, the paper being drawn off and 
wound up by frictional contact with the counterpart cutting 
cylinder itself. (Sealed February 17, 1888). 


2058, A. T. Harvey, Middlesbrough, Yorks, Im- 
provements in the ufacture of Split Cottars or 
Gibs, and in the Machinery therefor, (8d. 5 Figs.) 
February 9, 1887.—A blank is punched from sheet metal or hoop, 
and is bent in the middle by a knife or ‘‘ former,” and the two 
parts are compressed together between rollers and dies. (Sealed 
February 10, 1888). 

2103. R. Denison, Leeds, Yorks. A New or Im- 
proved Machine for Cleaning Files and —" after 
the Tempering or Hardening Operation. (8d. 3 Figs.] 
February 10, 1887.—The files and rasps are submitted to the 
action of revolving discs armed with brushes or wire carding on 
to which sand and water is poured. (Sealed February 21, 1888). 


2743. H. T. Shaw and C. Chittick, London. Im- 
provements in Machinery Used when Rivetting 
together Metal Plates inthe Manufacture of Girders 
and such like. (8d. 2 Figs.) February 22, 1887.—The 
rivetting machines, &c., are suspended from a transverse girder 
supported on standards capable of travelling along a gantry or 
railway. (Accepted December 24, 1887). 

2992. H. H. L. Lewis, London. Improvements in 
Hand or Foot Power Saw Benches. (8d. 8 Figs.) 
February 25, 1887.—This invention relates to an improved con- 
struction of the feed gear and to an improved arrangement of parts 
for facilitating the raising and lowering of the saw table. (Accepted 
December 24, 1887). 


3991. J. Hampton, Wednesbury, and S. Partridge, 
Darlaston, Stafis. Improvementsin or Additions to 
Machinery for Grinding and Po Metals ana 
other Substances. [lld. 12 Figs.) March 16, 1887.—This 
invention relates to various improvements in the machinery for 
which Letters Patent No. 1558 of 1886 were granted to present 
applicants. (Sealed February 28, 1888). 


4066. A. Davy and W. J. Benton, Sheffield. Im- 
provements in the Valve Gear of Steam Hammers. 
(8d. 2 Figs.) March 17, 1887.—This invention relates to self- 
acting valve gear, and has for its object to cause the hammer 
head to fall dead and pause on the anvil at each blow, as dis- 
tinguished from the elastic blow produced when cushioning is 
permitted at the underside of the hammer piston, and yet to 





enable the usual elastic blow to be obtained when required. This 
is effected, according to this invention, by operating the steam dis- 
tribution valve D Din one direction by the motion of the tup A 
(through the medium of the lever G), and in the other direction by 
an independent power, such as a spring H in combination with 
the distribution valve of a “cataract” E acting to retard the 
motion of the valve. (Accepted January 21, 1888). 


10,008. J. Weichhart, San Francisco, Cal., U.S.A. 
improvements in Forming Sheet Metal La’ 4 
and in Machinery therefor, (8d. 12 Figs.) July 16, 
1887.—The improved lathing is made by forming in sheet metal 
deep grooves or corrugations of uniform width and depth in 
parallel rows and of rectangular shape in cross-section, and then 
crimping or bending these grooves in such manner that they 
assume adovetail form. (S January 13, 1888). 


12,042. W.P. Thom: London. (C. Kellog, Bufalo, 
Erie, New York, U.S.A.) Improvements in Machines 
for Ro! miless Tubes, Pi or other Hollow 


Sea » 
Articles from Hollow Ingots. (8d. 5 Figs.) September 6, 
1887.—The improvements relate to means whereby the adjustment 
of both the rolls in the vertical and horizontal pair may be effected 
simultaneously and at precisely the same distance ; also for main- 
taining the free end of the mandrel in proper relation to the re- 


ducing rolls; for adjusting the feed rolls in relation to the 
reducing rolls ; and for preventing the bending ot the mandrel 
while the pipe or other article being rolled is forced upon it in the 
operation of rolling. . (Sealed February 14, 1888). 


SMALL TOOLS. 


7985. W. Wall, Bradford, Yorks. An Adjustable 
Spanner or Screw-Key. (8d. 4 Figs.) June 2, 1887.—The 
fixed jaw A is formed in one _e with the handle C of the ner. 
The handle C has teeth D formed on its inner edge an 
through a slot in the loose jaw B. The inner end of the slot in 
the loose jaw is provided with teeth capable of engaging with the 
teeth on the handle C. The outer end of the slot presses upon 











and grips the top of the flat part of the handle C. The loose jaw 
B is provided with a lever F. By opening the lever away from 
the handle the teeth in the slot of the loose jaw are iene 
from the teeth D on the handle, and, when the jaw is adjusted to 
the required opening, by pressing in the lever towards the handle 
the teeth are engaged and the loose jaw becomes locked, the more 
firmly the more pressure is applied to it. (Sealed December 30, 
1887). 

16,025. E. M. Boynton, West Newbury, Mass., 
U.S.A. Improvements in Saws. [6d. 6 Figs.) Novem- 
ber 22, 1887.—Inventor proposes to save time and expense in re- 





pairing and sharpening saws by the employment of saw teeth b of 
a peculiar shape having cutting points c, c, formed by hollowing 


out the end D of the tooth. (Accepted December 24, 1387). 
HOISTING. 
1588. T. Smith, Stoke-upon-Trent, Staffs. Im- 
Connected with Pit Cages and 


rovements in and 

ead Gear for Collieries to Prevent Overwinding 
of theCage. (8d. “4 Figs.) February 1, 1887.—The cage A 
moves vertically in guides B. In the event of overwinding the 
cage in rising forces the catches C into the holes ¢3 causing the 
spring catches e to move apart until the shoulders of the catches 
C have passed the upper edge of the spring catches, when the 
latter close again and prevent the catches C from being with- 
drawn. The first shock of the rising cage is taken up by the 
cushion e5, The remainder of its momentum is expended in com- 


Fig.1. 
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pressing the buffer springs El and driving the extension F! 
through the catches F2 which engage with the shoulders f as soon 
as the recoil of the cage begins. Should the movement of the 
winding rope or chain not be arrested by the stoppage of the cage, 
the detaching hook G gives way, being prevented from falling into 
the cage by the catches on the beam D. The cage is now sup- 
ported by the buffer catches alone and remains pa gee in this 
position till released by screwing up the nuts e+ and withdrawing 
the catches e, The buffers are also restored to their original 
position by similar means. (Sealed November 25, 1887). 


1842, M. Archer, Gateshead-on-Tyne, Durham. 
Improvements in Winches. [8d. 4 8.) February 5, 
1887.—This invention relates to a method of shortening or 
lengthening the barrel of a winch, and of holding the pinion in or 
out of gear. (Sealed February 14, 1888). 


11,121. B. J. Diplock and L. B, I. Hamilton, 











London. An Improved Hoisting Hook. [6i. 4 Figs.) 
Auzust 15, 1887.—The improved hoisting hook consists of an upper 





and lower arm @, a’, each terminating at the back in a claw b. 
The upper arm is fitted at the top with a loose collar and shackle, 
so that the hook swivels round in any direction, The lower arm 
is curved or bent so as to form the hook. The two arms are 
fastened together by a pin or bolt c, upon which the arms work so 
as to allow the auxiliary jaw d formed by the claws b to open and 
close as required. When the hoisting hook has been attached to 
a crane or other chain, the sling chain or rope is round or 
otherwise attached to the load to be raised, and then secured to 
the hoisting hook by passing one end over the bend of the hook 
and returning it between the claws, the hook or ring at the other 
end of the sling chain having been previously coupled up as shown 
in Fig.4. The load is then hois' to the required height, and, 
when landed, the strain is taken off the hoisting hook, thereby 
releasing the sling chain from the grip of the auxiliary jaw, and 
enabling the hoisting hook to be readily detached therefrom and 
attached to another sling chain carrying another load. (Sealed 
December 13, 1887). 


PUMPS. 


664. V. Morris, Ipswich, Suffolk. Improvements 
in Deep Well Pumps. (8d. 5 Figs.) January 15, 1887.— 
According to this invention the discharge or force pipe is em- 
ployed as the medium for transmitting the motive power to the 
pump piston. Referring to the double-acting pump shown in Fig. 1 
the pump piston B working in the pump barrel A at the bottom 
of a well or mine is operated by means of a long tube or hollow 
rod C which is guided at its upper end by a guide or piston D 


Fig.1 
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working in a cylinder E, and connected to any suitable motor 
G at the surface. Upwardly opening valves ¢ are provided at the 
upper end of the suction pipe H and inthe hollow piston B. The 
tube C becomes filled by successive strokes of the bucket B, and 
the excess flows at each stroke from the open top of the tube 
C, above the guide piston D, where it is conducted away by a pipe 
or spout. Fig. 2 illustrates a single-acting pump in which the 
weight of the moving tube C is counterbalanced by weights K. 
(Sealed December 13, 1887). 


8113. H. Davey, London. Improvements in Pump- 
ing es. (sd. 11 Figs.) June 6, 1887.—The improve- 
ment consists in actuating the valves of pumping engines in such 
9 way that the exhaust valve receives a single motion from a sub- 
sidiary piston, whilst the sut-off of the steam is effected by the 
combined motions of the main and subsidiary pistons. Fig. 1 
illustrates the application of this invention to a compound steam 
pumping engine, of which only the high-pressure cylinder A! is 
shown. The exhaust valves b, b receive their motion through a 
lever D' and bell-crank lever C' from the subsidiary piston h, 
which is worked by water pressure. The s valves g, g are 
actuated by the bell-crank lever F! fulcrumed on D!, and as the 
lever F' receives the motion of the engine piston on a reduced 
scale through the lever W, rod J, and rocking shaft 8, the steam 
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valves are thus actuated by the combined motion of the engine 
piston and the subsidiary piston h. The engine is caused to auto- 
matically adjust its stroke so that it preserves the same amount 
of clearance at each end of the cylinder by means of ratchet 
mechanism in connection with worm gearing k. By transmitting 
the motion of the engine crosshead on a reduced scale to ratchet 
mechanism mounted on the stop valve spindle, the engine is made 
to automatically keep the clearance space constant, . 2 shows 
a simple form of the main part of the valve gearing. e lever f 
is fulcrumed on the rod e of the subsidiary piston from which the 
main valve b receives its motion, whilst the cut-off valve g receives 
a differential motion due to the combined motions of the main 
and subsidiary pistons. (Sealed December 9, 1887). 
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14,263, J. Edey, London, and G. Wright, Rother- 
ham. An Improved ry Pump Blower or 
Exhauster. (6d. 2 Figs.) October 20, 1887,—The air is drawn 
in at the inlet O and discharged through the nozzle D by the 
action of two propellers G, G, which are formed each with four 











14263 





teeth or projections, and are caused to rotate in contact with 
each other and with the interior surface of the propeller casing by 
means of two toothed wheels H, H having an irregular pitch line 
so as to produce a variable fast and slow motion. (Accepted 
December 21, 1887). 


EXCAVATING, &c. 


1857. T. Bower, R. W. Bower, and J. Blackburn, 
Woodlesford, and F, Mori, Leeds, Yorks. pers 
ments in Ap tus for Transmitting Motion to 
Coal-Cutting ines. (6d. 3 Figs.) February 5, 1887.— 
The improvements relate to the employment of an electric motor 
for imparting motion to tti hines g' lly. (Sealed 
February 14, 1888). 


9769. E. Eberhardt, Newark, N.J., U.S.A. Improve- 
ments in Automatic Drilling Machines. (8d. 11 Figs.) 
July 12, 1887.—The rotary motion is transmitted to the drill spindle 
F from the countershaft C by means of a belt on the shaft D and 
by bevel wheels 8. The f motion is effected by worm gearing 
I; ' driven by means of bevelled friction discs d, J', from the 
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shaft G, which is driven by a belt from the countershaft C. Dif- 
ferent rates of feed are rendered possible by means of the belt 
cones g and f, and can be put into operation by the workman by 
means of the hand lever P. The various rates of feed are inde- 
_ of the speeds of the drill spindle. (Sealed November 29, 
1887). 


CRUSHING, CLEANING, &c. 


2 1112. J. oS one and C. ao Gaseninns, conten. 
mprovemen Decorticating pparatus. 3 
2 Figs.) January 24, 1887.—-The improved decorticating apparatus 
coneute essentially of an outer casing in which is arran eccen- 
trically an inner dise or drum of emery. The outer or inclosing 
casing is driven at a considerably lower speed relatively to that at 
which the inner drum is driven. The grain, berries, &., are f 
in — the innerdrum and the outer casing. (Sealed January 
31, 1888). 


1270. H.H. Lake, London. (G. Raymond and A. Ray- 
mond, Chicago, 1U., U.S.A.) Improvements relating to 
the verisation or Reduction of Mineral or other 
Substances, and to —— therefor. [1s. 3d. 
16 Figs.) January 26, 1887).—The essential features of this in- 
vention consist in pulverising mineral or other substances between 
beaters, causi: 
current, = ing or arresting the saidj current so as to permit 
the suspended material to drop out of it more or less perfectly, 
and returning the same air to the pulverising machine to act as a 
vehicle for fresh material. (Accepted January 21, 1888). 


1461. H. Simon, Manch . An Improvement in 
Mid ers. (6d. 1 Fig.) January 29, 1887.— 
Inventor claims: Providing the inlets for air drawn into middlin 
purifiers with porous screens or their equivalents. (Sealed Feb- 
ruary 3, 1888). 


1885. T. Voss, Manchester, Improvements in the 
Reduction of Cerealsto Flour. (Sd. 3 Figs.) February 
7, 1887.—According to this invention cereals are reduced to flour 
by being flattened between rollers, the flattened cakes being imme- 
diately split by means of saws or knives se as to remove most of 
the floury parts from the bran during one reduction without ex- 

ing the husk to the abrading influence of sharp working sur- 
sao (Sealed February 10, 1888). 

2572. C. D. Abel, Lond . R lot, St. Lu 
Antilles, West Indies.) Improvements in Multiple 
T -Roll Su Cane M {ls. 1d. 11 Figs.) Febru- 
ary 18, 1887.—The improved mill is constructed on the multiple 
three-roll system and comprises a i ble uneven ber of 
rolls, such as 7 or 9, ing to the quality of the sugar cane to 
be treated, Guides for the ‘‘ megasse” are arranged provided 


with tapering and inclined channels for facilitating the discharge 
of the expressed juice. (Sealed February 14, 1888). 


m. Avpileable te Burslem, Staffs. a rovements 
or cabie Disintegrating verising 
Machin - . (8d. 6 Figs.) February 22, 1887.—The invention 
relates to the construction and arrangement of machinery for 





cie, 





the pulverised material to be carried off in an air U 





disintegrating and pulverising hard and soft materials by the com- 
bined effects of centrifugal impulsion against and impact with 
relatively fixed parts of the apparatus. (Sealed February 28, 1888). 


MISCELLANEOUS. 


534. D. Adamson, eld, Chester. pRprere- 
ments in the Tubes or Fiues and Shells of ers or 
other Vessels Employed for Generating Steam and 
for other 8d. 8 Figs.) January 13, 1887.— 
Inventor claims we A tube or shell having flanges at both 
ends or at one end only and a solid ring or rings on its periphery. 
The flanged ends sited xe configuration to form a caulking 
space or surface. ( January 20, 1888). 


613. A.J. Boult, London. (EZ. Clausolles, Paris. 
provements in the Boring and Tapping of 

while under Pressure, and Apparatus therefor. (8d. 
13 Figs.) January 14, 1887.—The improved drilling or boring 
apparatus which is fixedon to the main by meansof the hinged clip D, 
comprises a cylinder C provided with a piston and with a stop-cock K, 
the opening of which is large enough for the piston to pass through. 
The piston rod M passes through a stuffing-box J in the lower part 
of the screw clamp feeding device F, which is otherwise of the 
usual construction. A lead plate E is interposed between the 
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ee C and the main. After the apparatus is clipped on, 
e piston is withdrawn and a rose bit is fitted in the latter which 
is then replaced, and a hole is drilled into the main. The piston 
is then drawn up, the stop-cock K turned to prevent escape, and 
the piston is entirely withdrawn. The rose bit is replaced by a 
screw tap which cuts a screw thread in the hole bored in the 
main. . When this is done the tap is replaced by a valve plug which 
is firmly screwed into the main, the lead plate E acting as packing 
to form a tight joint, The —- is then removed, leaving the 
plugin the main. (Accepted January 21, 1888). 


2484, J. Thornton, Cleckheaton, and W. Walker, 
Scholes, Yorks. An Improved Method and Means 
for Straightening Steel Wire for Cards and for 
other . (8d. 2 Figs.) February 17, 1887.—In the 
periphery of the steel roll E are formed one or more spiral 
grooves F in which are arranged at intervals a number of runners 








or pulleys C. The roll £ may either be stationary or revolve. 
The continuous lengths of steel wire are straightened by being 

or drawn through a hole H in the neck J of the roll, 
whence the wire passes to the outside of the roll over the pulleys 
C, and travels along the spiral grooves, then out through the hole 
in the other neck of the roll. By this means all bends are taken 
out of the wire, (Accepted January 21, 1888). 


2742. H. T. Shawand C. Chitti 
pee Flooring or Roofing for Bridges, Ware- 

ouses, and other Structures. [lld. 15 Figs.) Feb- 
ruary 22,1887.—The improved corrugated flooring, decking, or 
roofing is formed with a strengthening distributing girder or 
girders, each of such girders being formed with continuous top 
and bottom flange plates secured to the flat top and bottom of 
the corrugations and intervening vertical web composed of plates 
fitting transversely across the hollows of the corrugations, and 
rivetted pp soasto form one continuous web, and also rivetted to 
the top and bottom flange plates of the girder, (Accepted De- 
cember 24, 1887). 


2823. J. R. Witney, Philadelphia, Penn, U.S.A. 
Improvementsin Chilis to be Used in the Casting of 
Me [8d. 5 Figs.) February 23, 1887.—This invention 
relates to various improved constructions of chil] moulds. (Accepted 
December 24, 1887). 


2935. J. Dickson, Sheffield. Improved Method of 
Pre Steel for Roller Bars and Bedplate Bars 

in the Manufacture of Paper and Paper Pulp. 
{4d.] February 25, 1887,—The bars are placed in an ordinary con- 
verting furnace in such a manner that one side of the bar only is 
exposed to the carbonising influence of the carbonic acid gas, the 
ends, edges, and other sides of the bars being protected with fire- 
clay. When the slab - as above is rolled or hammered out 
into the finished bar the carbonised face of steel spreads out into a 
thin film of hard steel along the working edge of the bar, and is 
prevented from breaking by the support it receives from the 
softer material at the back. (Sealed Fe ry 21, 1888). 


3132. A. A. Rickaby, Sunderland, Durham. A New 
or Improved Process of Castin: 
Packing and Moulds for Eff (Sd. 5 Figs.) 
March 1, 1887.—The improvement consists in casting metallic 
packing rings, either entire or in halves, in chill moulds round a 
spindle forming the core, so that when cast the rings are ready for 
use without boring or turning. (Accepted January 7, 1888). 


14,514. B. Hansel, Dresden, Germany. Improve- 
ments in Throstle Rings for Spinning and Twis 

es 2 pliances for Manufacturing the 
same. . 4 Figs.) October 25, 1887.— Inventor pro; to 
c— rings of hard glass or porcelain. (Sealed Jomuaty 
31, 1888). 


14,869. J. Y. Johnson, London. (W. Sellers, Phila- 
delphia, Penn., U.S.A.) Improvements in and Connected 
with the ufacture or Construction of Wheels 
for Railway Vehicles, [Sd. 4 Figs.) November 1, 1887.— 
This invention relates to the manufacture and construction of 
retaining —_ for railway wheels such that the improved retain- 
ing rings will not only retain the tyre upon the rim in case of 
fracture of the tyre, but will also prevent the tyre from rotating 
upon the rim in case the fit is too loose. The improved retaining 


London. Im- 





ring is provided with annular projections which are received in 
grooves f in the tyre and in the rim, and is fastened by means 
of bolts which through the ring midway between the annular 
projections. (Sealed February 10, 1888). 

11,459. R. P. Elmore, New York, U.S.A., and G. G. 
Tillotson, Strouds » Pa., U. Rayreremente 
in Rock-Drilling es. (Sd. 8 Figs.] August 23, 
1887.—This invention relates to improvements in hand-power rock- 
drilling machines in which the work is accomplished by means of 
the ive action of an oscillating hammer ¢ operated by a 
spring. k, and striking on the end of a drill rod or holder f, when 

e drill g is caused to bear against the rock. ‘ter each impact 
of the hammer the drill is automatically withdrawn from the 
rock, partly rotated, and set back ready for the next blow. The 








hammer is returned to its position ready for striking a blow by 
the hand lever j through the medium of les i. The operating 
parts of the machine are carried on a ai b, which is free to 
slide alon ide bearings a! of the main frame a, bears against 
the face of the rock by means of the screw point d, and is automa- 
tically fed forward by the feed screw c, as the work progresses. 
The main frame @ isclamped on a bar e4 which is adapted to be 
wedged in the drift or tunnel in which the operations take 
lace. (Sealed November 29, 1887). 


dan, London. (S. 7. Wellman, Cleveland, 

roved Method of Manufacturing Car- 

es. [8d. 8.) September 6, 1887.—The bloom or billet 

A is first rolled into a blank C of variable area in section having 
the metal distributed lengthwise in substantially the same propor- 
tion as the finished forging of the axle, The blank is then shaped 
to the form shown in Fig. 3 in dies having concaved faces, and 


Fig.1. 























1g 9. Gi 


Gi ont 
adapted to receive the blank bodily. Tue axle is then 


holding dies G, and its ends are upset so as to form collars K by 
means of an upsetting oy I set in the head H of an hydraulic 


laced in 


— The plunger I is provided with a conical-ended pin J 
‘or the pu of making conical depressions in the ends of the 
forging which serve to centre the work in the lathe when the axle 
is subsequently finished. December 13, 1887). 


1517. F. Madeley, Handsworth, Staffs. Improve- 
ments in the Manufacture of Metallic Covered or 
Coated Tubes. [6d,.] January 31, 1887.—A strip of soft steel 
is turned in a skelp or close jointed tube, which is polished and 
then subjected to the action of a cyanide of copper plating solu- 
tion, and of a cyanide of brass plating solution in succession. The 
a tube is then polished and lacquered. (Sealed February 10, 

). 


15,246. J. E. Emerson and T. Midgley, Beaver 
Falls, Pa., U.S.A. Improvements in Barbed and 
Corrugated Wire Nails and Die for the Manufacture 

13 Figs.) November 8, 1887.—The improved 
wire nail has a plain smooth body portion and a corrugated and 
barbed or niched portion. The nail may have a smooth cylindri- 
cal portion at each end, and a corrugated intermediate portion. 
(Sealed February 17, 1888). 


UNITED STATES PATENTS AND PATENT PRAOTICE. 

a to with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of — law cases in the United States, may be 
consulted, gratis, at the offices of ENenmmErine, 35 and 86, Bedford- 
street, Strand. 





Tue Encinerrine Socrety.—At a general meeting held 
on Tuesday, March 6, the President in the chair, Mr. 
Frere a paper on ‘‘ Bridge Foundations.” The 
author commenced by describing the methods for laying 
foundations in shallow water by means of earthen and 
cofferdams. Laying foundations by means of caissons 
was then gone into. This consists in building up the 
foundation courses on a caisson and floating it to the re- 
quired position and slowly sinking it to the bottom of the 
river on to a bed of concrete ; the sides of the caisson are 
then removed, In iron tubular foundations hollow cast- 
iron cylinders are sunk down by their own weight, while 
the soft soil inside is dug out, until a firm bottom is 
reached ; they are then filled up with concrete and brick- 
work, The tops of the cylinders are generally closed, and 
air pumped in to drive out the water at the bottom. 
Lhe Aspe rp Mags oe ile, and = method 
known as the pierre ue. Particulars were then given 
of the foundations of the St. Louis Bridge over the Mis- 
sissippi, the Charing Cross Bridge, and the Tay Bridge. 
In the discussion that followed, Mr. Sparks, Mr. Gask, 
and Mr. Cochrane spoke ; Mr. Sparks gave particulars of 
the foundations of the Empress Bridge, India, and Mr. 
Gask of the Forth Bridge. A vote of thanks was then 
given to the author and the meeting adjourned. 
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THE MAPS OF THE ORDNANCE 
SURVEY.—No. VI. 
ZINCOGRAPHIC PRINTING. 

Ir was explained in the last article how the 5:45 
and 4,5 maps are reproduced on a zine plate, and 
it is proposed to describe in future articles the pro- 
cess of photo-zincography by means of which the 
new 6-in. maps are produced, and also the process 
of transferring from a copper engraved plate to a 
vine plate. Although these three processes are 
quite distinct, they end in reproducing the work on 
a zine plate, from which copies are printed in the 
manner described below. 

Before describing the operations just named, 
however, it will be well to consider the quality of 
the paper and the method of damping it. 

Printing Paper.—The paper used for the 37455 and 
z}o Maps is a machine made fully sized paper weigh- 
ing 145 lb. to the ream and measuring 42 in. by 
294 in., but the width is subsequently reduced to 
28% in., the additional width being required for 
printing in the steam zinco-machine. The expan- 
sion of this paper is in the length, that is, when 
damped, this paper expands more in proportion in 
direction of the length of the sheet than it does in 
the width. 

The photo-zincographs were for a long time 
printed on a “half-sized’’ paper,* which had the 
advantage of giving very good impressions, whilst 
owing to its softness it did not injure the work on the 
plate ; but it was so brittle and absorbed water so 
readily, that it was not suitable for use out of doors. 
It thus ultimately had to be given up, but it is only 
quite recently that the change has been made. These 
maps are therefore now printed on the same class 
of paper as the 555 or 345 maps. It is obtained 
in sheets measuring 35 in. by 25 in., and weighing 
104 lb. to the ream, the expansion being in the 
width. Each sheet prints two 6-in. maps. 

The transfers from copper to zinc are now limited, 
since the introduction of steam copper-plate print- 
ing machines, to certain ‘‘ combined sheets” which 
are produced by transferring to zinc the work from 
two or more copper plates of the 6-in. map.t The 
paper used for printing impressions from these 
transfers is a fully sized machine made paper, mea- 
suring 40 in. by 274 in., weighing 130 lb. to the 
ream, and expanding in the width. 

Damping the Paper.—The necessity for damping 
the paper has already been mentioned, and the 
operation is one of special importance, not only be- 
cause the paper must be damped to obtain a good 
impression, but more especially because the expar.- 
sion must be regulated so as to conform with the 
expansion of the map on the zine plate, which, as 
explained in the previous article, varies in the case 
of the 5755 and ,}5 maps from one plate to an- 
other between the limits of 60 to 100 links (on 
sPyp Scale), the object being that each impression 
shall on drying contract to the true size. Owing to 
this latter condition the ordinary methods of damp- 
ing paper are unsuitable, and the following arrange- 
ments are therefore adopted. 

For the 5z55 and s}5 maps the true length of the 
longer sheet line is first marked on the back of each 
sheet of the paper to be used—but prior to damping 
—by two pencil strokes along the upper and by two 
along the bier edge. , 

The paper is then divided up into batches con- 
taining an equal number of sheets; this number 
varies from eighteen to twenty-eight according to 
the state of the weather ; the drier the weather the 
fewer the number taken ; each batch is then rapidly 
passed through a trough containing water, and to 
do this some skill is required, because only the out- 
side of the upper and lower sheets must be wetted 
and the water must on no account penetrate to the 
least extent between the sheets, for if it does un- 
equal expansion is sure to ensue. These batches 
are then laid one on top of the other on a large 
board, and when a pile about 2 ft. high has been 
made, another board is placed on the top and the 

ile is allowed to stand for three or four hours. 

he order of the sheets is then changed to insure 
uniform damping ; this must be done systematically, 
and, therefore, the paper is removed from the pile 
in half batches, the number of sheets being counted 





* That is, dressed with half the usual amount of size. 

+ The 6-in. map is considered to be the county map, 
and at one time the sheet lines were redeved with refer- 
ence to the ‘‘county meridian.” In consequence the 
sheets along the boundary were partially blank, the de- 
tail of the neighbouring county not being engraved. In 
the ‘‘combined” sheets this detail is given, 


each time. These half batches are placed in two 
piles, from which a large pile is again formed, in 
making up of which every alternate half batch is 
turned end for end, and moreover the relative order 
of the half batches is altered. This pile is allowed 
to stand for three or four hours, and is then again 
changed in the same manner as described above, 
after which weights (about 5 cwt.) are placed on 
the top board and the pile is allowed to stand all 
night. The next morning the sheets are removed 
from the pile, one by one, and the distance between 
the marks placed on the back are measured to 
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zincographic printing machine driven by steam has 
been used for printing other maps from zinc ; this 
machine will be described further on. It is, how- 
ever, intended in the immediate future to employ 
this machine for printing the zyq and ;}5 scale 
maps. 

‘Hand Presses. —The hand presses are of the 
usual pattern employed for lithographic printing 
and can be shortly described as follows : There are 
two side frames of cast iron, firmly bolted together, 
between which the carriage working on rollers 
| secured to these side frames can be given a to-and- 
|fro horizontal movement. The forward motion, 
i.e., when an impression is being taken, is given by 
a cylinder which is in contact with the underside 
of the carriage, but the carriage is pulled back by 
hand. The cylinder just mentioned is rotated by 
a couple of winch handles and the bearings can 
slide up and down in slots in the side frames, and 
can be raised or lowered by means of a couple of 
eccentrics worked by two long levers. 

The side frames project upwards at the centre 
and are connected at the top by a solid cross-piece, 
and between them lower down works a sliding cross- 
piece called the ‘‘ scraper box.” ‘The scraper box is 
placed vertically over the cylinder mentioned above. 
This scraper box can be moved up or down by means 
of ascrew working in the upper cross-piece, and 





by this arrangement the pressure is regulated. In 
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ascertain how much each sheet has expanded, and | this scraper box is fixed the ‘‘ scraper,” a name 
they are then piled in batches arranged according | given to a straight piece of boxwood or cast iron of 
to the amount of expansion thus found ; the paper | the cross-section shown in Fig. 11, to the lower 
is now ready for issue to the printers. | wedge-shaped portion of which a strip of leather is 
It is found that the paper expands about 5 to secured by strong twine. 
10 links in passing through the press, owing to| On the carriage is placed a block which in its 
the pressure and the moisture on the zinc plate, | turn carries the zinc plate (the block and the plate 
consequently for a plate marked 70 links for in-| together take the place of a lithographic stone). 
stance (showing that the transfer is 70 links too | To the front end of the carriage is hinged a frame 
long, see article No. V.) paper expanded to 65/ in which is stretched a thin sheet of zinc called a 
links would generally be issued. An allowance | ‘‘tympan;” the frame is called the ‘‘tympan 
must, however, be made for the state of the weather frame.” The object of the tympan is to prevent 
and the time likely to elapse from the damping of the | the edge of the scraper coming into direct contact 
paper to when it is used (never exceeding forty-| with the paper, and so crumplingit up. It may be 
eight hours). mentioned that the proper thickness is 180 mils., 
The paper for the 6-in. photo-zincographs is| if thinner the zinc tears, and if thicker it is insufti- 
damped in a precisely similar manner, except that ciently pliable and cracks. The back of the tympan 
with the new 104 1b. paper the measurements are | must be well lubricated with a mixture of tallow and 
taken along the width of the sheet, as that is *he| Lucca oil to reduce the friction to a minimum. 
direction of expansion for this paper. The 1301b.| When the cylinder is raised by means of the 
paper for transfers is also damped in the same eccentrics it presses the carriage, &c., between 
way, but the amount of expansion is somewhat) itself and the scraper. The bottom edge of the 
different. | scraper thus presses on the tympan which in its 
The operation of damping as above described | turn communicates the pressure obtained by the 
requires considerable judgment in working, as screw already mentioned to the paper placed 
difficulties arise from various causes, such as the beneath it. 
amount of moisture in the air, the temperature of; The impression is thus obtained by means of a 
the room, the age of the paper, &c. | ‘scraping ” pressure and not by a ‘‘rolling ” pres- 
Printing.—Owing to the public demand for each' sure. It may be interesting to mention that Mr. 
sheet of the 355 or ¢}5 map being small only a few | Appel (now chief printer at the Ordnance Office, 
copies are printed per edition (ranging from 30 Southampton) made some experiments many years 
to 50), therefore hand presses have been hitherto ago, under the direction of the late Sir William 
exclusively used for printing these maps, and Siemens, to compare the relative value of these 





moreover it is only within the last two years that a two kinds of pressure for zincographic work, and 
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found that a scraping pressure is far more effective 
than a rolling pressure due to the greater area in 
contact in the latter case when a cylinder of work- 
able diameter is used. He also found that a pres- 
sure of from 1} to 2 tons per square inch is required 
to obtain sharp impressions from zinc, whereas about 
half that pressure is all that is necessary with a 
lithographic stone. 

Two very great improvements have lately been 
made at the suggestion of Sergeant Mortlock, R.E. 
The first is the substitution of cast iron for the 
usual boxwood scraper. The boxwood scrapers 
are a continual source of trouble through warping 
and splintering, and thus last but a very little 
time ; the cast-iron scrapers were carefully planed 
and fitted and give no trouble. 

The second improvement is the substitution of a 
cast iron bed for the mahogany or teak bed pre- 
viously in use. These mahogany or teak beds 
were continually warping and the wood splintered 
under the heavy pressure necessary when using 
zine plates. Figs. 12, 13, and 14 show a plan and 
sections of a cast-iron bed; the top is carefully 
planed and so are the undersides of the long ribs. 
Two or three millboards are placed between the 
cast-iron bed and the carriage of the press forming 
a slightly elastic cushion. The work turned out 
when using these cast-iron beds is distinctly superior 
to that obtained with the mahogany or teak beds, 
the lines being far sharper. 

Printing with Hand Presses.—An impression is 
obtained with hand presses as follows: The 
tympan being hinged up out of the way and the zinc 
plate laid on the bed, the work is inked up by 
hand with lithographic printing ink; a sheet of 
damped paper is then laid on the plate, the tympan 
is hinged down, and the carriage is run under the 
scraper. The cylinder is now raised by means of 
the eccentrics, and the carriage is worked through 
the press, the scraper all the time pressing heavily 
against the upper surface of the tympan, and thus 
the ink is transferred from the zinc plate to the 
paper. The carriage is then run back, the tympan 
hinged up out of the way, and the impression re- 
moved. The plate is again inked up by hand, and 
the same operation gone through for another impres- 
sion, and so on. 

The surface of the plate must be kept damp all 
the time; therefore water is applied with a soft 
sponge after each impression, and the superfluous 
water wiped off with a soft scrym cloth. The 
dampness must be regulated with great care, because 
if the surface of the plate is too dry the ink will 
adhere where it ought not to, and if too wet the 
paper will expand unduly, and the impression on 
drying will be too small. Care must also be taken 
never to let the surface of the plate become dry, 
or it will oxidise and the work would be ruined. 

Two men working a hand press can print about 
150 impressions in eight hours, and there are 
thirty-four such presses in use at present. Many 
of them are, however, employed in transferring, 
for ruling houses, printing blue impressions, and for 
certain other odd jobs. 

Zincographic Machine.—About three years ago 
the question of obtaining a zincographic machine 
to be driven by steam power was first mooted. It 
was argued that such a press would be of no use, on 
account of the small number of copies printed off 
each plate, and that consequently the machine would 
be constantly at a standstill for considerable inter- 
vals of time whilst fresh plates were being adjusted. 

Moreover, it could not be ascertained that zine 
plates were used in machines by the trade except 
for the roughest descriptions of work. The matter 
was, however, persevered with, and inquiries were 
made from all available sources, and the works of 
the various manufacturers of such machines visited. 
It was soon seen that the first difficulty could be got 
over by designing a bed to which the zinc plate 
could be rapidly secured, and when so secured that 
it would be in proper adjustment for printing. 

As regards the quality of the work, it was thought 
that if the machines were made strong enough to 
enable a very heavy pressure to be used, there would 
be no difficulty in this respect. 

In this connection it is to be observed that in a 
machine the pressure is obtained by means of a 
cylinder, which has to be of considerable diameter. 
The area in contact therefore becomes considerable, 
and consequently to obtain the pressure of 2 tons 
per square inch required for zincography the total 
pressure must be very great. 

In considering this question no reliable data could 
be obtained as to the area in contact, but it was 








known that a lithographic stone of the same width 
as the zine plate requires a pressure of from 12 to 
15 tons, and that, as already observed, zinc requires 
twice as much pressure as stone. Therefore the 
working pressure of a zincographic machine of the 
size in question should be from 24 to 30 tons. 

Ultimately it was decided to obtain a machine, 
and of this machine it is proposed to give a descrip- 
tion in the next article. 
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Practical Treatise on Bridge Construction. By T. Cuax- 
TON Fipugrr, M. Inst. C.E. (Pages xxix. + 432; 
pl. 12). London: Charles Griffin and Co. 1887, 

Tus is one of the very best recent works on 
the strength of materials and its application to 
bridge construction. The author is well known 
as a successful investigator in the application of 
graphic methods to the statics of engineering pro- 
blems, and in this treatise he shows how to apply 
them, not merely (as often done) in mere illustra- 
tion of algebraic results, but as a means of original 
investigation. The work well repays a careful 
study, and it seems worth while to give a somewhat 
detailed analysis of it. 

The volume opens with a slight historical sketch 
of the evolution of the modern complex bridges. 
The absolute necessity of ‘“‘theory” now-a-days 
in design of all large works is laid down, and 
it is explained that its value increases with the size 
of a structure, and its proper function is defined 
(page 5) as ‘‘ simply a means to a practical end, and 
not as a field for the employment of mathematical 
research,” 

Passing over Chapters I. and II., which are 
quite elementary, Chapter III. contains a short 
and simple investigation of the ‘‘ Moment of 
Resistance” and ‘‘ Shearing Resistance,” in Beams, 
upon the usual theory, which is at once shown, 
however, to be an incomplete embodiment of 
the facts, since a solid cast-iron bar of square sec- 
tion will bear about two and a quarter times the 
breaking load calculated from the usual formula 





M=~— I, wherein f is the modulus of tenacity. 


Some have suggested that the longitudinal shearing 
resistance between adjacent longitudinal fibres is an 
element of resistance overlooked in obtaining the 


expression M = J I, which, if introduced into it, 


might harmonise it with experiment; but the 
author well shows that this very shearing resistance 
is in fact the cause (so he puts it, but perhaps it 
would be better to say the concomitant) of the 
variation of the compressive and tensile resistance 
developed over a cross-section of a beam, being thus 
only a distributor thereof, not an additional ele- 
ment of strength. He shows also that this discre- 
pancy exists only in solid beams, whilst in flanged 
girders the formula for M agrees well with observa- 


tion. 

Chapter IV. develops the formation of diagrams 
of bending moment for cantilevers and supported 
beams : some novel examples are given, viz., of sup- 
ported beams prolonged outwards over the supports 
with (known) forces applied on the free ends ; these 
examples are useful in forming the diagrams for 
continuous beams. No diagrams are given for 
shearing force; it is measured as the tangent of 
slope of the curveof M. These diagrams are shown 
to be applicable to many uses. 

Chapters V. and VI. contain what is quaintly 
styled the ‘‘ Comparative Anatomy of Bridges.” 
Three types of parallel flanged girders under uni- 
form load are taken, viz.: 1, supported beam; 2, 
four equal cantilevers balancing each other over 
three spans; 3, cantilevers supporting a central 
girder over three spans. The bending moment 
diagrams being drawn are shown first to be also 
diagrams of flange stress for these girders (taking 
proper scales of course); and also elevations of 
parabolic bowstring girders in which the same 
(uniform) load produces constant (horizontal) flange 
stress ; also by removing the tie of the bow, these 
figures become elevations of parabolic ribs, which 
are the linear equilibrated arches for the same load ; 
and in both these cases the original girder diagram 
becomes the stress diagram of the derived bowstring 
girder or arched rib. Also, inverting all these 
figures, are derived the corresponding inverted 
bowstring girder and suspension bridges, the stresses 
in the inverted form being everywhere equal (but 








opposite) to those in the erect figures. Tais treat- 
ment is a novelty, and a very useful help to study. 
A somewhat similar system is carried through com- 
posite bridges loaded at detached points: the treat- 
ment is simple and concise ; thus the stresses in all 
the members of the Bollman, trapezoidal, Fink, 
Linville, Whipple-Murphy, lattice, and Warren 
girders are found in 17 pp. 

Chapter VII. gives an easy mode of estimating 
by formula the weight of metal in a bridge of any 
of the types already discussed to carry a uniform 
load, on the supposition that all members are in 
simple tension or compression and that joints and 
waste may be estimated as a percentage addition. 
To save computation, the numerical values of the 
coefficients are tabulated for all the types of bridge 
for a variety of modes of subdivision of the span. 

In Chapter VIII. the subject of Deflexion of 
Girders either under uniform stress or of uniform 
section, and in Chapter IX. that of Continuous 
Girders of uniform section, is treated by a purely 
geometric process. An outline of this method of 
the author’s was published in the Proceedings of the 
Institution of Civil Engineers (vol. Ixxiv). It is 
first stated that the mere calculated ‘‘ deflexion” of 
a girder is a poor test of its strength (girders having 
indeed failed immediately after bearing the de- 
flexion test well), and that the study of the deflexion 
curve is important chiefly as leading to easy methods 
of finding the stresses in fixed and continuous 
girders and in long columns. The geometric 
solution depends on the important theorem that 
the deflexion curve is to be constructed precisely 
as a diagram of bending moments of the same 
girder under an imaginary loading, whose intensity 
is proportional to the actual stress intensity in 
its flanges. This corresponds to the usual in- 


tegration of the equation i. in the old ana- 
p 


lytic process. The slopes of this curve over the piers 
are easily found without drawing the curve itself. 
And from these the moments over the piers can be at 
once found, A further great simplification is now 
introduced. Instead of drawing the moment 
curves upon the horizontal base line, as formerly, 
it is shown how, by a tolerably simple geometric 
process, to set out a crooked line to be used asa 
base line from which to measure moment ordinates 
up to moment diagrams set out for discontinuous 
girders. An easy modification of this base line is 
described to suit any sinking of the piers. The 
whole process is a beautiful illustration of the 
simplicity that may be gained by a skilful re- 
placement of difficult analytic, by geometrical, 
methods. 

Chapters X. and XI. contain the theory and 
practical design of long columns. The old formula 


El. = for the force that will just bend a homoge- 


neous long column is modified by factors including 
the known range of the modulus of elasticity E 
likely to occur even in different parts of the same 
bar, and the results are plotted for comparison 
with experiment. The argument seems fair, and 
the plotted results good. Next follows an inquiry 
into the practical design of long struts, and here 
the author seems to set aside his previous results 
(Chapter X.), and accepts Rankine’s formula as the 
most convenient one for the purpose in view, and 
practically identical with his previous results. After 
observing that the ratio of sectional area to (radius of 
gyration) is a constant for each definite type of sec- 
tion, the author calculates this number for thirteen 
common types ; the required area may then be found 
by the direct solution of a quadratic: this is a distinct 
step in advance, as the solution is otherwise largely 
tentative. Also to facilitate computation the nume- 
rical results, viz., increase of sectional area of long 
columns over that for short columns (which is easily 
calculated) is tabulated for loads from 4 tons to 160 
tons, and lengths from 24 ft. to 50 ft. 

Chapter XII. deals with ties and joints in tension. 
The author seems (page 218) not to admit steel asa 
now accepted material for bridge construction, 
although the Forth Bridge is being wholly built 
thereof. Under pin and eye connections, the forms 
found best by experience, are given in preference 
to attempting to compute them—the uncertainties 
of the latter are, in fact, toogreat. Under rivetted 
joints the curious result (recently discovered) of 
em increase of tensile strength of a perforated 
plate is noticed. 

Chapter XIII. is on Working Strength and 
Fatigue. After reviewing the experiments on 
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THE MEMORIAL BUILDING. 


sudden application, variation, reversal, and fre-| In Chapter XIV. the Load on Bridges is discussed. 
quent repetition of load, a fair argument is made It is explained that the cross-girder spacing should 
out that the so-called ‘‘ fatigue” has no real exist- exceed the wheel base, and that large vibration is 
ence, and that the whole of the observations may liable to occur at certain speeds of train if this 
be fairly harmonised by considering the temporary | spacing be a multiple of the wheel base. The 
strain and stress due to the actual changing state of | plunging action of an express locomotive causes the 
the load. Shortly, if a load P is suddenly increased pressure on its wheels to vary so much that it is 
to P+Q, there is ‘a temporary stress of P+2 Q. | thought useless to take account of the wheel loads 
The argument and results are well worth an ex-|separately in estimating their effect on main 
tended discussion, and it is very unfortunate, for | girders. 

use in @ treatise, that the whole subject is still so| Chapter XV. treats of the calculation of stresses 
unsettled, | due to the moving load, and here the fact of the 


‘ 





shearing force attaining its maximum under parti- 
|cular arrangements of the load first comes into 
|view. A tabular analysis of bending moments is 
| given, and is explained to depend on the loads only, 
|not on the type of girder, so is applicable to all 
| girders. 
| In Chapter XVI. the Stresses in Parallel Girders 
are found. The flange stresses and horizontal 
shearing stresses are both formed direct from the 
above tables of moments, and tabulated in a com- 
pendious form (this is one of the many novelties in 
this work) for all types of girder; the modifica- 
tions for special types of girder are then given, and 
the maximum and minimum stress in each bar are 
formed, as required for use in the Launhardt-Wey- 
rauch and (so-called) dynamic formule. 

In Chapter XVII. it is shown how to compute 
the scantlings of each member from their known 
stresses by several methods (preference being given 
|to the Weyrauch and dynamic formule), and in 
| such a way as to include a provisional estimate of 
| the weight of the structure itself. -This last is an 
|important result worked out with much skill ; it 
| contains two special factors ; one (y), the specific 
weight of each member depends ‘‘ almost entirely 
upon the character of the joints and connections, 
and is a function of the practical skill evinced in 
the manufacture of details, while the other (x) is a 
function of the theoretical skill evinced in the 
general design.” To facilitate application of this, 
tables are given of the constant » for fifteen types 
of girder, and four examples are worked out. The 
limiting span, and the question of economy in 
material, details, and design are discussed in the 
light of the above result : economy in details comes 
out of striking importance, ¢.g., the use of rivet- 








ted tension bars instead of eye-bars in the great 
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Kuilenburg bridge may be estimated (it is said) to 
have added 36 per cent. to its weight. 

In Chapter XVIII. Parabolic Bowstring Girders 
are treated similarly to the methods of Chapters 
XVI. and XVII.; these lead to a very simple 
graphic construction for the greatest stress in each 
member. Scantlings, weight, and economy are 
similarly treated, and tables of u given as before. 

In Chapter XTX. the Flexible Suspension Bridge 
is considered briefly ; its weight and change of 
shape with change of temperature are found. It is 
shown to be the most economical type, although 
the violent oscillation attendant on increase of 
ratio of depth to span prevents the economy of use 
of deep spans, deeper, say, than one-tenth of a 
span. 

In Chapter XX. the mode of making a chain or 
arch bridge rigid is considered. It is shown that 
the addition of a rigid roadway supported by the 
(flexible) arch or chain is not economic; unless hinged 
at the centre the stiff girder is liable to undue strain 
from the rise and fall of the chain or arch with 
change of temperature, and even if hinged at centre 
the girder is shown to be not economic. The most 
economic modification is shown to be a pair of para- 
bolic bowstring girders, each stiff in itself, meeting 
in a hinge at the crown of the chain or arch. 

In Chapter XXI. some modified parabolic forms 
are briefly considered, acting partly as girders and 
partly as chains or arches. 

Chapter XXIL. treats of Rigid Arch or Suspension 
Ribs hinged at the crown, each half being a com- 
plete parabolic bowstring arranged in a form 
which has been advocated by the author some 
years ago. The methods employed are very 
clear and simple. Simple formule are given 
for the maximum and minimum horizontal com- 
ponents of the stress in each member; the 
numerical values thereof are also tabulated ; also 
the values of the constant » used in estimating the 
. probable weight of the bridge. It is shown to be 
in spans over 500 ft. more economic than any 
parallel girder or bowstring girder, the economy in- 
creasing with the span. 

Chapter XXIII. treats of Continuous Girders and 
Cantilever Bridges. The main advantage of both is 
explained to be in that the weight of the main 
girders themselves is most intense near the piers, a 
particularly favourable distribution ; in spans up to 
300 ft. this is of little importance, but in large 
spans it is cf great, and in spans over 1000 ft. of 
surpassing importance. The mechanical adjust- 
ment of the contrary flexure points by severing the 
continuity is shown to be advantageous in construc- 
tion, and also to aid in calculation. 

In cantilever bridges the curious property is 
shown that the moments over the piers (upon 
which all the calculations hang) depend only on the 
load over the hinged portion, A general description 
only of the outline of the mode of calculation for 
these bridges is given, without details as in previous 
chapters, and it is shown not to be susceptible of 
expression in simple general formule, each actual 
case requiring separate treatment. 

Chapter XXIV. treats of Wind Pressure. The 
whole of the evidence as to its maximum intensity 
on plane and curved plates, on small and large 
areas, on large bodies, fully exposed or partly 
sheltered, is briefly reviewed. According to certain 
American authorities it seems that a bridge should 
be designed to bear 50 Ib. per square foot of net 
surface fully exposed when unloaded, and only 
30 lb. per square foot on same area, plus area of 
train exposed when loaded, it being assumed that 
trains could not even enter on a bridge in a wind of 
greater pressure. And, it is shown that in very 
large bridges the wind stresses are larger than all 
others put together. 

Tt will be seen that there is much novelty in this 
work, and many useful tables of results. On both 
grounds the work is of great value. 

The treatment from Chapters IX. to XXIV. is 
not nearly so full as inthe preceding chapters. This 
seems a pity, as it is this very fulness that is so 
useful, The space given in Chapter II. to proving 
and explaining elementary statics seems wasted in a 
high-class work of this sort; it would have been 
better given to amplification of the later chapters. 
A Pocket-Book of Electrical Rules and Tables for the Use of 

Electricians and Eagineers. By JoHN Munro, C.E., and 

Anprew Jamieson, M. Inst. C.E., F.R.S.E., &. Fifth 

nant revised. London: Charles Grittin and Co. 

48, Od, 

It is not yet five years since this pocket-book first 
appeared, and already the fifth edition is before the 





public. This fact testifies to the high appreciation 
in which it is held, and to the readiness with which 
it meets the every-day requirements of electrical 
engineers. Each. edition, except the second, has 
contained considerable new matter in order to bring 
the book into accordance with the best practice of 
the day. Itis a special feature that some of the 
sections are placed under the names of the authors 
who have contributed them, and thus they are freed 
from the suspicion of being mere compilations. Of 
course this only applies to the newer subjects ; the 
main facts connected with electricity have long been 
common property, and it only lies with the author 
of a pocket-book to put them intelligibly and briefly. 
This result has been attained in the volume before 
us, which we can highly recommend to all who are 
in daily need of refreshing their memories concern- 
ing electrical matters. 
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PHILADELPHIA. 


(From our New York CoRRESPONDENT.) 
(Concluded from page 234.) 

Ons of the most interesting buildings to be seen, 
of which all Philadelphians are justly proud, is the 
Academy of Fine Arts, which stands on Broad- 
street (see page 256). The association was incor- 
porated in 1806, and has given annual exhibitions 
of paintings for more than half a century. 

The present building was completed in 1876, and 
its tutelar divinity appears over the principal 
entrance in a mutilated antique statue of ‘*‘ Ceres.” 
Just why this goddess is chosen to preside over the 
fine arts does not appear. It is true Ceres took 
special care of corn, and from this harmless grain 
one of Philadelphia’s great staples is made, and 
perhaps having a ‘‘ mutilated statue’ may be in 
some sort a mild suggestion as to the probable fate 
of any who indulge too freely in ‘‘ corn juice,” but 
be this as it may Ceres is there, and has a most 
beautiful temple. The building is 100 ft. by 260 ft. 
and is practically fireproof, the only wood being 
a thin lining on the walls as a protection against 
dampness, and a single thickness on the floors 
and the window and door casings. The roof is of 
iron and covered with slate and glass. 

The main entrance hall and staircases are highly 
ornamented, and are built of Ohio sandstone. The 
rooms are divided by arches supported by columns 
whose shafts are of Victoria and rose crystal 
marbles, Jersey granite and Tennessee marble. The 
capitals of the interior columns are of French 
eschallon marble, and the rails on the staircases 
are of bronze. The entire cost of this building is 
some 500,000 dols. As a place for holding an 
elegant reception it is unrivalled ; but it has other 
uses, and of a more beneficent nature. Classes are 
taught here in sculpture, painting, China decorating, 
and lithography. There are also lectures given on 
anatomy and modelling, and instruction in interior 
decorations. After seeing certain interiors, whose 
effect on the mind of the beholder is similar to that 
of green apples on the interior of a schoolboy, one 
may hail with delight the efforts to cultivate a 
proper standard of art in this department. The 
writer knows of one house where the interior had 
been painted a most terrible blue, and its effect on 
the visitor was such that it required assistance to 
remove him. When this house was sold—for the con- 
templation of the blue sent the owner to heaven, 
where he could always see this hue in all its 





pristine splendour—a large deduction had to be 
made to the purchaser, and the blue colour appeared 
in the faces of the deceased owner's heirs. A ‘gentle- 
man of taste was the buyer, and he soon proceeded 
to decorate the house in a more befitting style. 

The Union League Club House in Philadelphia 
is a reminder of the days of fraternal strife in this 
country. This was the outcome of an association 
of prominent citizens, who were loyal to the Union 
in those dark days when it was necessary for a man 
to assert his position, and when such assertions 
sometimes meant danger tothe patriot. Beginning 
with forty members it has grown in peaceful times 
to 1250. During the war it raised and organised 
nine regiments of infantry, and one of cavalry; 
distributed war documents stimulating patriotism, 
and assisted in every way to help on the national 
cause. The present structure cost some 300,000 
dols., and contains a valuable library, a fine art 
gallery, and many relics of the war, not forgetting 
a first-class ‘‘ chef,” whose cooking is the delight of 
gourmands. 

Girard College (see page 256) is anotherof Philadel- 
phia’s institutions. This was founded by old Stephen 
Girard in 1830, who left 2,000,000 dols. in his will 
to maintain it, besides adding to the money the 
greater part of his other property. The structure 
is said to be the finest specimen of Grecian archi- 
tecture in the United States, but the same remark 
has been made about every other roof supported by 
columns in every part of the known world ; so the 
reader is not obliged to believe this unless he wants 
to. There are dormitories accommodating 1300 
boys, and these children are taken between the 
ages of six and ten, and educated till they are 
eighteen. The only requisites are, the applicant 
must be a white male and an orphan. The “ Pirates 
of Penzance” ought to support this institution. 
It is said that old Stephen Girard, who was an 
atheist, forbid the admission of any clergyman 
within the walls, which led an usher to ask a cer- 
tain statesmen, who habitually wore a white cravat, 
if he was a clergyman. This statesman was so 
thoroughly astonished at being taken for a minister 
that he replied in language so emphatic, not to use 
a stronger term, as to remove any lingering doubts 
from the mind of the attendant regarding his 
sacred character. 

Philadelphia also possesses a remarkably fine Zoo- 
logical Gardens, which is supported for the most part 
by endowments from the wealthy citizens; Fair- 
mount Park, containing some 3000 acres, beautifully 
located on the Schuylkill and Wissahickon rivers, 
extending some five miles along the former and 
some six miles along the latter ; and who can ever 
forget the Centennial, which is identified with 
Philadelphia ; and the people liked it so well, that 
they have had centennials on every occasion since 
whenever a date gave them an excuse? Certainly 
no one who attended it. What with the dust, the 
heat, and the crowd, it is a wonder that any visitor 
survived it. What a strange spectacle, too, the 
city presented ; almost every house ‘‘ took lodgers,” 
some as guests and some as strangers to be ‘‘ taken 
in,” and the whole city was given over to entertain- 
ment for several months. The sight was such as 
has never been seen in this country, and probably 
never will be in any other, but of all the great build- 
ings which sprang up almost as by magic, two remain. 
One is the Memorial Building (see page 257), and the 
other the Horticultural Hall; the former structure 
is built of granite, and cost about 1,500,000 dols. 
It is described as ‘‘ ultra Renaissance.” Whatever 
that means, the title is at least a safe one ; but itis 
a beautiful building, nevertheless, and a memorial 
worth having. Nota yreat distance from here, and 
located on the banks of the Schuylkill, is the cele- 
brated ‘‘ Ringstetten.” This is a club composed of 
gentlemen who do their own cooking. If any of 
your readers is fortunate enough to be invited to 
this ‘* Haven of Rest,” do not let him think of de- 
clining, for it is one of the most enjoyable methods 
of spending an evening your correspondent ever 
had the good fortune to encounter, and a descrip- 
tion of the usual routine may prove not uninterest- 
ing. The club owns a cottage at the falls of the 
river called the ‘‘ Castle,” probably because it is so 
difficult to get into and so much more difficult to 
get away from, having a ‘‘ keep” for its visitors, but 
one which no one objects to enter, rather hailing 
an invitation with great joy, and thither they and 
their guests repair. The entire company, includ- 
ing guests, then proceed each to don a cook’s apron 
and broad hat. The guests are asked if they can 
cook any special dish, and if they claim any accom- 
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plishments in this line, are at once put at work 
preparing their particular viand. And here a word 
of warning is not inappropriate. 

Let no one undertake to cook a dish he cannot 
guarantee will be a success, for there are no more 
delicate palates in Philadelphia than are to be found 
in this club. Every accessory of cooking is con- 
venient, not only so far as concerns handy cooking 
utensils, but also in the shape of flour, lard, spices 
of all kinds, and certain cooking wines. The 
amount of each ingredient is carefully weighed or 
measured, and an account of the quantity used 
for each dish is entered ina book called the 
‘‘ blotter.” Your correspondent informed the 
company he could boil an egg if they would 
tell him when to take it out of the water, but this 
offer was scorned, and he had to clean terrapin 
and warm dishes, while he saw the most delicious 
compounds prepared at his side, and was aggra- 
vated by the most appetising of odours floating in 
the air. Planked shad was one of the courses, and 
no one has eaten shad till he has eaten it ‘‘ planked,” 
while another equally good was stewed terrapin. 
The fireplace extends across the dining-room, and 
holds logs 6 ft. long. After the dinner is cooked 
the company sits down and the attendants serve it. 
The finish is appropriately made with long clay 
pipes, and the assembly sits around the large fire- 
place listening to songs with varied musical accom- 
paniment, for nearly every member plays some in- 
strument, and the house contains almost everything 
out of which sound can be extracted, from a jew’'s- 
harp toa piano. Nor must the stories following each 
song be forgotten, and some of the club rank very 
high as narrators. The last feature of the evening 
is ‘‘ writing the log.” In this account everything 
used in the preparation of the meal is carefully 
estimated in value, and the amount deposited in 
the common treasury, the great point being to see 
which company can write the best account of their 
evening in the ‘‘log” book, and give the best 
supper at the least price. No allusion is made to 
the steaming cups which serve to wash down the 
stories, but they are carefully compounded, and 
cheer the hearts and lives of the participants. 
Sometimes the wives of the members are invited, 
and no lady was ever known to refuse an invitation 
to a Ringstetten feast if she could possibly accept. 

Philadelphia aspires to be a seaport, but is located 
about 120 miles from the ocean, hence her hopes 
in that direction will probably never be realised. 
She has the great Pennsylvania Railway, the 


Lehigh Valley Railway, and the Reading Rail- | by 


way, and is, moreover, but 88 miles from New 
York City. So let her rest content with that, 
and not sigh for the impossible. It has been 
said that people live in New York, reside in 
Boston, sojourn in Washington, but dwell in 
Philadelphia. This last is most emphatically 
true, for here the blue-blooded resident lives 
almost where his great grandfather did, and more- 
over knows who he was, which cannot be said of 
our metropolitan ‘‘ liver’ to any great extent. 
They ‘‘dwell” there, onegenerationafteranother, and 
form a select class of their own, quite exclusive, but 
extremely hospitable to any one they admit into their 
sanctum. Once pass their threshold and the stranger 
becomes a friend, and for unbounded and _ hearty 
hospitality in its truest and best sense there is no 
place can equal this city of brotherly love; the only 
requisite is, that you must prove yourself a 
‘*brother” before you can receive the love that is 
his due. 

Philadelphia -has also several fine bridges, and 
among others one of the earliest suspension bridges 
in the country. It also possesses a United States 
Mint, to which the inhabitants point and tell you 
there is not one in New York City. They are 
quite right in the statement, only they forget one 
thing, they simply make the money there, and we 
store it in New York, having to-day upwards of 
100,000,000 dols. in our sub-Treasury. Very little 
has been said in this article about Philadelphia’s 
revolutionary history. Since this sketch is in- 
tended for some of the descendants of the subjects 
of George IITL., it would not be in good taste— 
or as you say, ‘‘in good form”—to allude to these 
matters, still without a view of Independence Hall 
(see page 257) this history would be extremely incom- 
plete. The famous liberty bell which rang in honour 
of the Declaration of Independence is still to be 
seen, with its famous motto: ** Proclaim liberty to 
all the land, and to all the inhabitants thereof.” 

Among the most distinguished citizens of Phila- 
delphia may be named Benjamin- Franklin, who 








lived and died here, and his grave is shown to 
visitors at the present day ; but probably no Phila- 
delphian is better known in England than George 
Washington Childs, whose gifts are to be seen in 
Westminster Abbey and at Stratford-on-Avon. 
Whenever any philanthropic enterprise is to be 
started, Mr. Childs is sure to be called upon, and 
seldom, if ever, declines. One other feature in 
Philadelphia should not be forgotten. For a 
long time this city enjoyed the distinction of 
being the only one in America which charged seven 
cents car fare on street railways; in time, however, 
the price reached six cents, and at last, five, which 
is the universal price in this country; now, Phila- 
delphia hag one of the best cable railways in the 
United States, and this has stimulated building in 
the suburbs just as the Elevated Railway in New 
York City has helped a property boom in Harlem 
and Morrisania, and so successful have street rail- 
way investments proved that it is said the largest 
amount of stock in Jacob Sharp’s Broadway-road is 
owned by Philadelphians. That Philadelphia will 
achieve greater triumphs in the future is beyond all 
question, the energy and wealth of her inhabitants 
are sources of supply forstimulating progress which 
are apparent ; that she will ever, even in a small 
way, become any sort of arival to New York, is pre- 
posterous; not even her most sanguine admirers 
can find any foundation in which to build the 
smallest hopes of the beginning of such an event. 
We of New York admire her enterprise, enjoy her 
hospitality, and love her citizens, but fear her 
rivalry—never ! 





STEAM CONSUMPTION OF COMPOUND 
AND NON-COMPOUND ENGINES. 

AT the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, March 13, the President, 
Mr. Bruce, being in the chair, the paper read was on 
“Economy Trials of a Non-Condensing Steam Engine— 
Simple, Compound, and Triple,” by Mr. P. W. Willans, 
M. Tom C.E. 

The author described a series of economy trials, non- 
condensing, made with one of his “‘ central valve” triple- 
expansion engines, with one crank, having three cylinders 
in line. By removing one or both of the upper pistons, 
the engine could be easily changed into a compound or 
into a simple engine at pleasure. Distinct groups of trials 
were thus carried out under conditions very favour- 
able to a satisfactory comparison of results. No 
jackets were used, and no addition had therefore to 
be made to the figures given for feed water con- 
sumption on that account. Most of the trials were 
conducted by the author, but check-trials were made 
Mr. MacFarlane Gray, Professor Kennedy, Mr. 
Druitt Halpin, Professor Unwin, and Mr. Wilson Hart- 
nell. The work theoretically due from a given quantity 
of steam at given pressure, exhausting into the atmo- 
sphere, was first considered. By a formula deduced from 
the 6 ? diagram of Mr. MacFarlane Gray, which agreed 
in results with the less simple formulas of Rankine and 
Clausius, the pounds weight of steam of various pressures 
required theoretically per indicated horse-power hour 
were ascertained. A description was then given of 





condensation, but from smaller loss from clearances, 
and from reducing both the amount of leakage and the 
loss resulting from it. These gains became more ap- 
parent with increasing wear. The greater surface 
im acompound engine had not the injurious effect some- 
times attributed to it, and the author showed how 
much less the theoretical diagram was reduced, by the 
two small areas taken out of it, in a compound engine 
than by the single large area abstracted in a simple 
engine. The trials completely confirmed the view that 
the compound engine owned its superiority to reduced 
range of temperature. At the unavoidably restricted 
pressures of the triple trials, the losses due to the new 
set of passages, &c, almost neutralised the saving in 
initial condensation ; but with increased pressure, say to 
200 lb. absolute, there would evidently be considerable 
economy. The figures of these trials showed that the 
loss of pressure due to passages was far greater with high 
than with low-pressure steam, and that pipes and pas- 
sages should be proportioned with reference to the weight 
of steam passing and not for a particular velocity merely. 
The author described a series of calorimetric tests upon 
a large scale (usually with over 2 tons of water), the re- 
sults of which were stated to be very consistent. After 
comparing the rates of initial condensation in cases 
where the density of steam, the area of exposed sur- 
face, and the range of temperature were all variables, 
with other cases (1) where the density was constant, 
and (2) where the surface was constant, the author 
concluded that, at 400 revolutions per minute, the amount 
of initial condensation depended chiefly on the range of 
temperature in the cylinder, and not upon the density of 
the steam, or upon the extent of surface; and that its 
cause was probably the alternate heating and cooling of a 
small body of water retained in the cylinder. The effect 
of water, intentionally introduced into the air cushion 
cylinder, corroborated the author’s views, and he showed 
how small a quantity of water retained in the cylinder 
would account for the effects observed. At lower speeds 
surface might have more influence. The favourable eoono- 
mical effect of high rotative speed, per se, was very appa- 
rent. In a trial with a compound engine, with 130 lb. 
absolute pressure, the missing quantity at cut-off rose 
from 11.7 per cent. at 405 revolutions to 29.66 per cent. at 
130 revolutions, the consumption of feed-water increasing 
from 20.35 lb. to 23.67 lb. This saving of 14 per cent. was 
due solely to increaseof speed. Similar trials had been made 
with a simple engine. In onesimple trial at slow speed the 
missing quantity rose to 44.5 per cent. of the whole feed- 
water. ‘The author — a series of compound trials, 
at different powers, with 130 1b. absolute pressure, and 
various ratios of expansion, with a series giving approxi- 
mately the same powers at a constant ratio of expansion, 
but with varying pressures, being practically a trial of 
automatic expansion against throttling. Starting with 
40 indicated horse power, 130 lb. absolute pressure, four 
expansions, and a consumption of 20.75 lb. of water, the 
plan of varying the expansion, as compared with throttling, 
showed a gain of about 7 per cent. at 30 indicated horse- 
power, but of a very small gg om when below half 
power. If the engine had had an ordinary slide valve, 
the greater friction, added to irregular motion, would pro- 
bably neutralise the saving, while if the engine were one 
in which initial condensation assumed more usual propor- 
tions, the gain would be probably on the side of variable 
pressure. Even if it was, the diagrams showed that the 
missing quantity became enormously large as the expan- 
sion increased. Judging only by the feed-water accounted 
for by the indicator, the automatic engine appeared greatly 
the more economical ; but actual measurement of the feed- 
water disproved this, The position of the automatic 
engine was, however, relatively more favourable when 






























































{ 
Intended mean admission pressure .. Ib.} 40 | 90 110 130 150 160 170 
Simple, compound, or triple . MER EE Sees Be VERZE : T. T. 
Actual mean admission pressure - ee Ib.| 40.88 | 92.65 | 87.54 | 106.3 | 109.3 | 130.6 | 149.9 | 151.9 | 158.5 158.1 172.5 
Percentage ratio of actual mean pressure, rc ferred 
to L.P. piston, to theoretical mean pressure 98.2 100 | 91.3 | 100.7 | 94.8 | 942 | 94.6 | 84.54) 95.9 85.3 85.2 
Indicated H.P.- .. oe we a ee 16.51 | 31.61 | 29.14] 33.5 | 33.0 | 3631 38.59) 35.69; 39.55 35.56 3+.45 
Feed water actually used per indicated H.P. hour 
Simple we oe PP ee - --  Ib.} 42.76 | 26.89) .. 26.0 
Compound .. ee . oa o ee oo [MIST «. 21.37; 20.35) 19.45) .. 19.19 
Triple.. ai om ai pe we ey Ga eS ° aia * -- | 1068) .. 19.19 | 18.45 
uired theoreticall r indicated H P. 
“a shia ee oe ee “ re ee es Ib. 34.67 | 19.24 | 19.86 | 179 | 17.65) 16.25) 15.23) 15.16) 14.87 149 1436 
Percentage efficiency -| 81.1 | 7L5 | 82.2 | 68.8} 82.5 | 80.0 | 73.3] 77.0 | 77.4 77.6 77.8 
Percentage of feed-water missing at cut-off in ; 
H.H.P. cylinder.. 04 es oe ee Pe ee ‘ ae oe - ee 5.33) .. 6.54 5.01 
Ditto H.P. cylinder .. ee oo re ae eer 5.0 “e 9.5 | 11.7 | 15.1 | 14.84) 17.0 12.06 15.33 
co ere 99 ee oe ee ee «| 117 | 24.8 | 15.2 | 29.56) 16.25) 19.1 | 20.6 | 22.12) 21.3 22.11 24.21 
Percentage of feed-water missing at end of stroke 
in LP. cylinder .. “e oe oe Pe --| 10.4 ‘es -83 | 14.25 | 21.53 | 16.59] 17.55) 20.69) 18.01; 19.55 | 18.81 | 19.25 








the main series of trials, all at 400 revolutions per minute, 
of the appliances used, and of the means taken to 
insure accuracy, A few of the results were embodied in 
the Table. The missing quantity of feed water at cut- 
off, which, in the simple trials, rose from 11.7 per cent. at 
40 lb. absolute pressure to nearly 30 per cent. at 1101b., 
and at 901b. was 24.8 per cent., was at 90]b. only 5 per 
cent. in the compound trials. In the latter, at 1601b., it 
increased to 17 per cent. ; but on repeating the trial with 
triple-expansion, it fell to 5.46 per cent., or to 4.43 per 
cent. in another trial not included in the Table. 

On the other hand, from the greater loss in passages, 
&c., the compound engine must always give a smaller 
diagram, considered with reference to the steam present at 
cut-off, than a simple engine, and a triple a smaller 
diagram than a compound engine. Nevertheless, even 
at 80 Ib. absolute pressure, the compound engine had 


considerable advantage, not only from lessened initial | tra 


























simple than when compound. In conclusion, the author 
referred to a trial with a condensing engine, at 170 lb. 
absolute pressure, in which the feed-water used was 
15.11b., a result evidently capable of further improve- 
ment, and to an efficiency trial of a combined central-valve 
engine and Siemens’ dynamo, made for the Admiralty, at 
various powers. At the highest power the ratio of ex- 
ternal electrical horse-power to indicated horse-power in 
the engine was 82.3 per cent. Taking the thermodynamic 
efficiency of the engine at 80 per cent., that of the com- 
bined apparatus would be nearly 66 per cent, 





Tue TELEPHONE BETWEEN PARIS AND BrvussELs.— 
The Van Rysselberghe system of simultaneous telegraphy 
and telephony has been tried between Brussels and Paris 
by means of a double ee ET oy wire, and the 





orden proved satisfactory. It is to be opened for public 
Ce 
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THE INMAN STEAMER “CITY OF NEW YORK.” 


CONSTRUCTED BY MESSRS. J. AND G. THOMSON, GLASGOW. 
(For Description, see opposite Page.) 


























vaguest notions on the subject of electricity, and what 
FIRE OFFICE RULES. they have since learned has been acquired mainly by 
To THE Epitor oF ENGINEERING. coming in contact with the firms aforesaid. Hence these 
Srr,—Your article of last week on Fire Office Rules | latter enjoy a well-earned consideration on the part of 
deals with a subject of very great importance to electrical | fire office inspectors. It is also a certain fact that such 
engineers. While remarking, however, on the general | firms are able, by reason of their reputation, to charge 
result of the rules you take no notice of the unfortunate | sufficiently high prices to cover the extra cost involved in 
way in which they are drawn. Very many of them presen to the fire office requirements, and if the worst 
state that such and such a thing must be done, or must | comes to the worst, they adopt what they consider the best 
not be done (as the case may be), and then add in a | methods, and then when the inspection is made they show 
footnote, that if need be, permission can be obtained | a quiet determination, cloaked with the greatest polite- 
to do just the contrary. The “inspector frem the fire | ness, which often enables them tocarry their point, as the 
office” has power to relax or rescind any rule, and the | inspector is fully justified in reposing full confidence in 
result is that manufacturers never know what they may | their judgment. But with the small manufacturer it is 
door may not do. They cannot be running to the fire | entirely different. The inspectors can lay duwn the law, 
office every time they get ‘out an estimate to inquire if | stating that this, that, or the other must be done, and the 
this or that method of construction will be allowed, and | contractor too often loses work for which he cannot obtain 
et if be? assume that the rules must be followed they | such high prices as his more fortunate competitors. — 

ave to add a large margin to cover unnecessary complica- | Now this is distinctly unjust. What is wanted is that 
tions. Of course some of the older firms are somewhat in- | the rules should be drawn by persons who will not add a 
different to these difficulties. It is not long since inspec- | rider to their rules to furnish an alternative if the clause 
tors, in common with mere ordinary mortals, had only the | proves impracticable, The principles to be adopted should 





be Jaid down distinctly, and the method of cunring them 
out should be left to the engineers. If they do bad work, 
or if they have not the skill t to embody the principles in 
their practice, let their work be rejected. But it is quite 
time that the present uncertain system was done away 
with. ours truly, 

A ConTRACTOR. 





SLIDE VALVE DIAGRAMS. 

To THE Epiror OF ENGINEERING, 
Srr,—Trusting that the idea of giving through the corre- 
spondence columns of ENGINEERING a complete number of 
simple graphical solutions of slide valve problems will 
meet your approval, I venture to ask space for a series of 
additional letters to those already written, the present 
one having for its subject the following three problems 
(all solutions based upon Thallmayer’s valve diagram). 


ProsiEM I. 

Given : Degree (€) of expansion (or stroke before cut-off, 
or position of crank at cut-off, as the case may be), angle 
of pre-admission (y), width of steam port (W) (or maxi- 
mum steamway, or width of steamway + distance to 
which outer edge of valve passes inner edge of ports, as 
the case may be). 

Required: Travel of valve (¢), lap (L), angular ad- 
vance (8), 

Solution (exact). 

Draw OA (Fig. 1), then OB, including with O A angle 
of pre-admission (y). Draw C C, corresponding with degree 
of expansion given. On line O D, which bisects angle 
B OC, set off from O, measure O m= width of steam-port. 






Fig.1. 


Om-= width of 


Steamport 


6696.4 
















Fig. 3. Am 
0g,= width of 
Steamporé: 


8696. C, D, 


Draw msLOD. Bisect angle msC, and get point 0). 
Then O O,=half-travel ( >) angle D O A=angle of ad- 


vance (6), and Oym=lap (L). 


Prosiem II. 

Given: Degree of expansion (¢), ange of pre-admission 
(y), width of steam-port (W), and angle (w) of crank-path, 
which the crank is required to move through at fully open 
steam-port. 

a : Travel of valve (¢), angular advance (9), 
Solution (exact). 

Draw (Fig. 2) O A, then O B, including with O A angle 
of pre-admission (vy) and CC, representing ition of 
crank at cut-off. To the right and left of line O D, which 


bisects angle B O C, draw angle 5 = half angle, through 





which steam-port is required to be fully open, getting b 
this line OD; and O Dy. At a distance== width of stean- 
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port, draw parallels with OD, and O Dj, and get their 
point of intersection g. Join O andg. Bisecting angle 
q8C; get point O;. Then OO,=half travel of valve 


5) O, p L OC,=lap (L), and angle O, O A=angle of 


advance (6), 
Prosiem III. 

Given: Degree of expansion (€), stroke at beginning of 
admission (S,), stroke at beginning of release of steam (5);), 
width of steam-port (W). 

Required : Travel of valve (¢), angular advance (9), lap 
(L), exhaust lap (E). 

Solution (exact). 

Draw (Fig. 3) line O A, taking point marked number 100 
foroneend of stroke. Atthedistance=S, and§,), from other 
end of stroke let fall perpendiculars. By connecting with 
O the points where the perpendiculars intersect the crank 
circle, get O B= position of crank at beginning of admission, 
and OU C= position of crank at beginning of release of steam. 
Draw DD, representing position of crank at cut-off. 
Bisect angle BO D, by Tine OF, on this set off from O 
measure Oq = width of steamway. Draw gs 1 OF. 
Bisect angle gs D, and get point O,. Then OOi=half 


travel of valve (G ) O; p LOD, = lap(L), and O, m L 


O C,=exhaust lap (E). 
Respectfully yours, 
Victor THALLMAYER. 
Ungariech-Altenburg, March 2, 1888. 





THE STEAM PIPE EXPLOSION ON THE 
S.S. ‘‘ ELBE.” 
To THE EpiTOR OF ENGINEERING. 

Sir,—I have read with much interest the various 
articles and letters regarding the explosion of the main 
steam pipe on the s.s. Elbe. 

It is a matter of surprise to me, and I dare say to many 
others of your readers, that no one has hitherto criticised 
the general arrangement of the main steam pipes. The 
view taken by Mr. Adamson, the manager of the works of 
Messrs. Oswald, Mordaunt, and Co., as to the water lodg- 
ing in the pipes, I most decidedly agree with. Looking 
at the general arrangement of piping, as illustrated in 
your issue of December 23, 1887, I cannot for a moment 
imagine how water could not but stand in same. 

The main steam pipe is shown lying quite parallel to 
the keel (and the ship most likely lying by the stern). 
The branch pipes are shown with a very slight droop 
towards the stop valves. Now supposing the internal 
pipes are only cut on the top sides, and no drain holes 

rovided, the steam may go on very comfortably for a 
at time skimming the top of the water lying in the 
whole length of piping, but when the accumulation of 
water reached a certain point—the happy balance being 
then lost—the steam would get foul of the water, and so 
shoot same onwards like to a cannon ball. A rupture 
would then in such circumstances naturally take place at 
the end of horizontal main steam pipe and upward turn 
of same, as it just did. The argument may be used 
that the water could easily run down the branch pipes, 
into the two aftermost boilers, but likewise it may also be 
argued that the two aftermost boilers would only accept of 
a certain amount of such drainage, and no more. 

The experience I have had in main steam pipes, placad 
as on board the s.s. Elbe, and giving great trouble—sup- 
posed to be priming—leads me to the conclusion that 
nothing else whatever but water has to account for the 
explosion of the pipe. In many similar cases I have 
altered the piping to have 5 ft. or 6 ft. of a rise in same 
instead of lying quite horizontal, and that with the most 
perfectly satisfactory results. 1 may mention that in this 
country, according to the Norwegian rules and regulations 
for steamers, every boiler must be supplied with a stop 
valve having a spindle carried right up to the top of 
casing, and a wheel fixed on end of same, so as to be 
readily accessible from deck. 

James Bower. 

Lascevaag, Bergen, Norway, March 9, 1888, 








THE SUKKUR CANTILEVER BRIDGE. 
To THE EpItoR OF ENGINEERING. 

Sin,—We have read the article by Mr. W. Parsey in 
your issue of 9th inst. on the staging and temporary erec- 
tion of the Sukkur cantilever bridge, and it is generally 
a clear and concise description of the manner in which the 
work was carried ont. It is, however, to be regretted 
that the author did not allow us the opportunity of revising 
his manuscript before publication, as we should then have 
prevented the insertion of misstatements, which, in justice 
to ourselves, we must ask you to correct in your next issue 
by the insertion of this letter. 

The first pose to which we take objection reads as 
follows : ‘* Messrs. Westwood, Baillie, and Co., however, 
after consulting the writer, agreed to construct and erect 
’ the work.” We practically agreed to construct and erect 
the work when we tendered for the contract, viz., on 28th 
October, 1884, at which date we had not seen Mr. Parsey, 
neither had we any idea of engaging him. After our 
tender had been accepted he applied to us for an appoint- 
ment, and he entered our service on the 1st of December, 


We must also take exception to the statement embodied 
in the following paragraph, viz.: ‘‘ The first idea of the 
writer was to put the principal members together in the 
yard,” &c., respecting which we may remark that if he 
entertained this idea we knew nothing of it, and it was 
certainly not pertinent to the occasion, as we had already 
settled the manner of erection and the staging that would 
be required, before we tendered for the work. 

In conelusion, we may state that we had no occasion to 





consult Mr. Parsey either before or after securing the 
contract ; he was engaged in the first instance to prepare 
the drawings for the staging from our instructions, and 
subsequently he took out the lists of material for order- 
ings and made the working drawings from the original 
esign. 
We are, Sir, your obedient servants. 
WESTWOOD, BaILLiz, AND Co, 
London-yard, Poplar, London, E., March 12, 1888. 





TOOTHED WHEEL PATTERNS. 
Sir,—We shall feel obliged If any of your readers can 
give us the names of persons who undertake cutting, by 
machine, the teeth of wooden wheel patterns. 
ours truly, 
GRAFTON AND Co. 
Vulcan Works, Bedford, March 6, 1888, 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday’s pig-iron 
warrant market was again flat, and prices suffered a 
slight further fall, the assigned reason being the news 
coming from Berlin. The closing settlement prices in 
the afternoon were—Scotch, 38s. 9d. per ton; Cleveland, 
31s. 3d. per ton ; hematite, 41s. 9d. per ton. On the open- 
ing of the market on Friday, the tone was decidedly dull, 
consequent on the death of the Emperor of Germany being 
announced, and the price of Scotch iron reached the 
lowest level touched this year, namely, 38s. 8d. per ton, 
being only 24d. above the worst price ed last year. 
A reaction took place after the early decline, and prices, 
in sympathy with stocks, went up all round, and the 
settlement prices at the close we otch warrants, 
33s. 104d. per ton; Cleveland, 31s. 3d.; hematite, 
41s. 104d. There was a firmer tone in the warrant market 
on Monday, and prices all round were stronger. The 
closing prices were the same as on Friday, unless in 
the case of Cleveland, which was 14d. per ton up. 
A considerable number of warrants were covered in by 
dealers who stood oversold. Those sellers are gradually 
getting out with all their profits at very low figures. 
esterday’s market was characterised by a quieter tone, 
and prices remained steady, and at the close they were 
the same as those on Monday. There seems to be ver 
little demand for the commoner brands of the Scotc 
makes, ironfounders taking in preference, because of the 
price, the cheapest product of the Cleveland district. 
The market was stronger this forenoon, 383. 114d. per ton 
cash for Scotch warrants having been touched. No busi- 
ness was reported in Cleveland iron, and only one trans- 
action in hematite at 41s. 1ld. cash. In the afternoon the 
market was scarcely so strong; Scotch lost 4d. per ton, 
and hematite dropped 14d. Buyers are hesitating to come 
forward, owing to the quietness in the export trade, but it 
is anticipated that later in the spring, when the Conti- 
nent opens up, a larger business will be done. At 
present there is nothing to give the least impetus to 
prices, the new orders to hand being few, the shipments 
small, and the stocks in the warrant stores increasing 
heavily. There is a lull in the demand from America, 
and it is not likely that matters will show any tendency 
towards improvement until the discussion over the Tariff 
Bill has been finished. The number of furnaces now in 
actual operation has been reduced to 85, one at Glen- 
garnock [ron Works having been blown out. At this time 
last year there were only 71 blowing, so that the make is 
now very sensibly greater than it then was, The deli- 
veries into the public warrant stores are proceeding at an 
enormous pace, as many as six scales having lately been 
going weighing iron into stock, which stood last night at 
957,446 tons, as compared with 954,850 tons yesterday 
week, thus showing an increase for the week of 2596 tons. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 6769 tons, against 10,690 tons in the corre- 
eee week of last year. They included 1159 tons to 
the United States, 210 tons to Australia, 925 tons to Italy, 
250 tons to Holland, smaller quantities to other countries, 
and 2898 tons coastwise. 


Mr. James Riley and the Managershi 
and Steel Works.—It was very generally rumoured in 
Glasgow some days ago that Mr. James Riley, general 
manager to the Steel Company of Scotland, was about to 
succeed Mr, E. Windsor Richards in the management of 
the works of Messrs. Bolckow, Vaughan, and Co., 
Middlesbrough. It is difficult to say how the rumour 
arose, but as to its currency there was no doubt ; so great, 
indeed, was it, that it has been necessary to give it the 
most positive contradiction, as it had not a shadow of 
foundation. The directors of the Steel Company of Scot- 
land well know the value of Mr. Riley’s services, and they 
would not willingly lese them. 


The Coal Trade.—On ’Change to-day coalmasters and 
salesmen reported that the coal trade has become de- 
cidedly more active in some quarters during the past few 
days, owing to the recurrence of severe wintry weather 
and the arrival of delayed vessels for cargoes. There is, 
however, no improvement to report in prices; indeed, 
main coal is a shade easier in price. 

The Malleable Iron Trade.—The malleable iron works 
throughout Lanarkshire continue to be well employed, 
but it is chiefly on old contracts, the placing of new orders 
of any importance being exceedingly rare. Prices are 
accordingly very quiet, and the tendency is rather easier 
for bars and other descriptions of finished iron. 

Result of Legal Action against a Railway Company.— 
Some time ago the Dalmellington Iron Company raised an 
action in the Court of Session against the Glasgow and 
South-Western Railway Company, asking for repayment 


at Eston Iron 





of carrying charges made in past years, and to-day it is 
announced that they have succeeded in the preliminary 
stage of their action. This fact is regarded in a serious 
light by the railway company, as it is likely to induce 
other ironmasters in Ayrshire to raise similar actions in 
the event of the present one being ultimately successful. 
The amount said to have been awarded is stated at 

, 

Mining Institute of Scotland.—A meeting of this Institute 
was held in Glasgow last Thursday — Mr. J. S. 
Dixon, president, occupied the chair. The discussion of 
Mr. Waldie’s paper on his ‘‘ Air-Agitated Coal Washer,” 
and Mr. Rowan’s paper on the ‘‘ General Principles of 
Coal Washing,” was concluded, and the authors awarded 
votes jof thanks. Mr. A. M. Grant described an endless 
rope arrangement which he has lately fitted up at New- 
battle Collieries, and the design of which wes suggested 
by Mr. Morrison, manager of the collieries. The discus- 
sion of the paper was adjourned. 


Institution of Naval Architects-——Proposed Summer Meet- 
ing.—A joint gree | was held in Glasgow on Monday of 
the Council of the Institution of Engineers and Ship- 
builders and the directors of the Clyde Steamship Owners’ 
and Clyde Sailing Ship Associations, at which it was re- 
solved to invite the Institution of Naval Architects to 
hold a summer meeting this year in Glasgow. In the 
event of the proposed meeting being agreed upon, it is 
expected that the gathering will be held about the end 
of July or beginning of August. 


Royal Scottish Society of Arts. An ordinary meeting of 
this Society was held on Monday night, when Mr. 
William Ireland, Buckhaven, read a communication on a 
new machine for making loops, ossels, or snoods for fish- 
ing nets and lines, and for other purposes. A machine of 
the kind described has been working satisfactorily for 
some months, and it is claimed for it that it is capable of 
doing about thirty times the amount of work which could 
be done in a given space of time by one worker under the 
usual method ; and further, that the work turned out by 
it is more regular and uniform. The paper was remitted 
to a committee. A communication was also submitted 
from Dr. Strethill Wright, Birkenhead, on a valveless 
automatic pump, being a further development of the 
hydraulic exhaust apparatus shown by him at a former 
meeting. 


Dundee Mechanical Society.— At a meeting of this 
Society held last Thursday night a paper was read by Mr. 
John Stewart on ‘ Milling Tools.” The author ex- 
plained that a milling machine had rotary cutters for 
finishing surfaces instead of the ordinary planers, These 
machines would probably soon supersede the shaping and 
slotting machine at present in general use, as they did the 
work more perfectly, and also quicker and cheaper. The 
periphery speed of the cutter was from 60 ft. to 80 ft. per 
minute, finishing the work at the rate of 1 in. per minute. 
The advantages claimed were, exact duplication of work, 
rapidity of production (the cutting being continuous), 
economy of production, and economy of tools for produc- 
ing a given amount of work. Special attention was called 
to the comparative qualities of cutters, and reference made 
to those designed by amateurs and those 7 professional 
makers. The unsatisfactory work of the former, it was 
contended, retarded the introduction of this class of 
machine tool into Dundee. Milling tools were first in- 
vented 100 years ago by Joseph Bramah, of hydraulic 
press fame. By the aid of a full-sized diagram of Smith 
and Coventry’s universal milling machine the technicali- 
ties of this tool were lucidly explained. A hearty vote of 
thanks was accorded to the lecturer at the close, and also 
to Messrs. Smith and Coventry, Manchester, for represen- 
tative samples of the different classes of milled work kindly 
sent for the occasion. 


Efficiency of Steamships.—A lecture on this subject was’ 
given on Monday night by Mr. Henry Dyer, M.A., 
under the auspices of the Clyde Steam and Sailin Ship 
Association. In the course of a discussion which followed, 
some severe remarks were passed on the policy observed 
by Lloyd’s Committee, the principal speakers being Mr. 
Robert Duncan, shipbroker, Port-Glasgow, and Mr. A. 
C. Kirk, of Messrs, Robert Napier and Sons. 








NOTES FROM THE SOUTH-WEST. 


Cardiff.—The market for steam coal has been dull, and 
quotations have shown little change. Colliery screened 
coal has made 9s. to 9s. 3d. per ton; best bunker coal, 
8s. 6d. per ton, and good dry coal, 8s. 3d. to 8s. 6d. per 
ton. The demand for household coal has been scarcely so 
brisk. The inquiry for patent fuel has also fallen off. 
The manufactured iron and steel trades have shown little 
change, the local works are well employed, but prices 
have shown no improvement. Heavy section steel rails 
have been quoted at 4/. 5s. per ton, but in some cases 
orders have been booked at 4/. per ton. A large order 
has been taken by the Dowlais Iron Company at this 
latter price. Light section steel rails have been selling at 
4l. 15s. to 5/. 7s. 6d. per ton. 


New Ships of War.—Among the ahipe of war about to 
be construc at Portsmouth are the third-class  six- 
gun cruisers Barham and Bellona, each of 1800 tons, and 
5500 horse-power ; the Borossa, six-gun cruiser, of the 
third-class, of 1580 tons and 3000 horse-power ; and the 
sloop Beagle, eight guns, of 1170 tons and 2000 horse- 

wer. At Devonport, the ships to be laid down are the 
Sowa and the Ringdove, first-class gunboats, each of 
805 tons, 1200 horse-power, and carrying six guns, and 
the Spanker and the Speedwell, first-class gunboats, of 
735 tons each, 4500 horse-power, and each carrying two 





guns. Pembroke will have the building of the Blanche 
and the Blonde, two cruisers of the third class, each carry- 
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ing six guns, and each of 1580 tons and 3000 horse-power, 
and the Widgeon, six, first-class gunboat, of 805 tons and 
1200 horse-power. 


A Large Tug-Boat.—The steamer Retriever, just arrived 
at Cardiff, is one of the largest and most powerful tugs 
afloat, being 220 ft. long and 2000 horse-power. She has 
just brought the large four-masted ship, West Lothian, 
round from Dundee in seventy-two hours, She was built 
by Messrs. W. E. Thompson and Co, for Messrs. Turner, 
Wsstioos, and Co.’s fleet of towing and salvage steamers 
on the Hooghly. 


Great Western Colliery Company (Limited). —The annual 
meeting of this company was held at Bristol on Thursday 
under the presidency of Mr. J. Weathered. The chair- 
man, in moving the adoption of the directors’ report, said, 
although a great strike in the North of England in the 
early part of last year gave a considerable impetus to the 
coal trade of South Wales, it scarcely affected prices. A 
considerable number of collieries were losing money, but 
their proprietors were living in hopes of better things and 
he trusted their expectations would be realised. The 
directors had acquired an additional area of 642 acres of 
unwrought steam coal from the Cardiff Rhondda Colliery 
Company (Limited) for 10,000/., exclusive of a pit sunk 
to the house coal seams, and another to the depth of 
about 300 yards. The coal was admirably situated for 
working at the Great Western pits, and should prove as 
profitable as any other part of their concern. The report 
was agreedto. Thechairman in reply to questions as to 
whether the company would be able to maintain its 10 per 
cent. dividend, said it was too early in the year to say 
whether it could doso or not, 


The Bute Docks.—The question of the amalgamation of 
the Bute Docks with the Taff Vale Railway was further 
considered by the Taff Vale directors on Thursday. The 
Board observing that all sections of the proprietors had 
recognised the importance of securing an identity of 
interest with the Bute Docks, but that doubts had been 
expressed by certain shareholders upon questions of detail, 
unanimously decided not to proceed for the present with 
the proposed amalgamation. 


Water at Bristol.—The directors of the Bristol Water 
Works Company resolved at a meeting on Saturday to 
recommend the shareholders to declare a dividend upon 
the ordinary capital of the company for the half-year end- 
ing December 31, 1887, at the rate of 9 per cent. per 
annum. 


Death of Mr. C. Page.—The sudden death is announced 
of Mr. Christopher*Page, who for over twenty years has 
been connected with the engineering department of the 
Taff Vale Railway. Mr. Page was the eldest son of the 
late general manager of the Taff Vale Railway. The de- 
ceased entered the engineer’s office when very young, and 
rose gradually until he took a leading part in the depart- 
ment under the late Mr. Williams. Mr. Page went to 
London a fortnight since on business connected with the 
Taff Vale Company, and returned suffering slightlv from 
a cold; pleurisy set in and he died on Sunday. He was 
only 35 years of age, but he leaves a wife and four children. 


A Valuable Coal Discovery.—A fine virgin tract under 
the Bedwas estate has been recently explored. The result 
is highly satisfactory, it being estimated that a sufficient 
area and thickness of coal has been met with to insure 
supply of 1000 tons per day for 50 years. . 


South Welsh Coal and Iron.-—The quantity of coal ex- 
ported, foreign and coastwise, from South Wales ports 
in February, amounted to 1,177,076 tons, viz., 919,722 
tons foreign, and 257,354 tons coastwise. The exports of 
coal from Cardiff last month were; Foreign, 668,534 tons ; 
coastwise, 103,372 tons ; from Newport, 176,277 tons foreign ; 
88,700 tons coastwise ; from Swansea, 66,474 tons foreign, 
and 59,395 tons coastwise; and from Llanelly, 8487 tons 
foreign, and 7887 tons coastwise. The exports of iron and 
steel from South Wales ports in February were 19,701 
tons, of which 2010 tons went from Cardiff, and 16,893 
tons from Newport. The exports of coke from South 
Wales ports in February were 2970 tong, and of patent 
fuel 38,455 tons. 





NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
The Blackmoor Tunnel Scheme.—About twenty tenders 
have been received for the construction of the new Black- 
moor tunnel, in connection with the Leeds Water Works. 
It will be remembered that the original proposal was to 
enlarge the existing tunnel, at an estimated cost of 70,000/. 
This scheme was rejected by the council, and the water 
works committee were instructed to consider the advisa- 
bility of constructing a duplicate tunnel to run parallel 
with the present tunnel. The plans for the new tunnel 
were prepared by the borough engineer, Mr. T. Hewson, 
and approved by the committee, to whom the council re- 
cently granted the sum of 30,000/. for the carrying out of 
the work, the purchase of the necessary land and ease- 
ments, and otherexpenses. The tenders were opened and 
examined by the water works committee on Friday, but 

the final selection was deferred until the next meeting. 


, Coal and Iron Trades.—The recent cold weather has 
increased the demand for house coal. The steam coal 
trade, considering the season, is still fairly alive. Although 
the output of this class of fuel has of late been above the 
average, stocks at the pit hills are only low, and hopes 
are entertained that in another month or six weeks, with 
open weather, business will increase. The business doing 
with Hull is still very fair, the great feeder of the port 
being the Hulland Barnsley line. The question of this 
line being taken over by the Midland isstill creating con- 
siderable interest. The coalowners of South Yorkshire 








have during the week sought an interview with the Mid- 
land directors, with a view, if possible, of getting a 

uarantee that the existing rates are not interfered with. 

he position of the locomotive coal trade is unaltered, 
and the same may be said with respect to the business 
done in small coal and slack. The coke trade may be said 
to be active. Stocks are kept low, and prices have of late 
undergone no change. As compared with January, the 
demand for iron has shown a decline. The local steel- 
makers are turning out an average quantity of work, and 
quotations in some respects are firmer. As to common 
iron, a good deal is being absorbed in connection with 
bridge, boiler, and gas-holder work. The mechanical 
engineering trades are mostly well off for orders, and 
there are fair expectations of a continuance during spring 
and summer. Locomotive builders are for the most part 
well employed ; the agricultural machinery trade is better 
in respect of the foreign demand; the machine tool 
makers have experienced an improvement; and consider- 
ing the condition of other branches to which reference has 
been made in recent reports, business may be regarded as 
satisfactory. 


William Jessop and Sons, Limited.—The twelfth annual 
report of the directors to the shareholders of the company 
states that the position of the company at the close of the 
twelfth year is better than that of either of the three pre- 
ceding years. The improvement noticeable in the early 
months of the year was soon followed by as gloomy a state 
of business as that which has so long ruled ; nevertheless it 
is hoped that on the whole the accounts will be deemed 
satisfactory. Including a balance of 5332/. 1s. 8d., 
brought from the previous account, the total amount at 
the credit of profit and loss account is 29,707/. 7s. 5d., 
from which has to be deducted 5264/. paid for interest on 
mortgage loan and advanced calls, and it is now pro- 
posed to write off for depreciation on buildings and 
machinery the sum of 4000/., to transfer 1000/. to reserve 
fund, to declare a dividend of 36s. per share, free of in- 
come tax, being at the rate of 6 per cent. on the paid-up 
capital, and to carry forward to the next account a balance 
of 5606/. 15s. 5d. During 1887 no payments were made in 
reduction of the mortgage loan, but the comparative ab- 
sence during the present year of any heavy items of ex- 
penditure on capital account will, it is hoped, enable the 
directors to make a repayment before the close of 1888, 
The addition to capital in respect of the new extensions 
amount to 9933/. 1s. 5d. This sum has been expended in 
the erection and equipment of a new machine shop, with 
engines, powerful lathes, drilling, planing, and other 
machines, with all necessary foundations and gearing, 
and it is expected that in the possession of these machines 
much advantage will be derived. 


The Yorkshire Coal Traffic by Raiiway to London.—The 
quantity of coal sent by railway to London in Februar 
was 75,631 tons over the same month of 1887. Although 
there was a decrease in the total tonnage of coal sent by 
rail to London in February, as compared with the pre- 
vious month, yet several of the collieries in the West 
Riding sent more in the former. Messrs. Newton, Cham- 
bers, and Co., of the Shorncliffe Collieries, during Feb- 
ruary, took the lead of all the companies and firms sending 
coal to the London market, having been credited with 
31,300 tons. In thecourse of the same month there was 
also forwarded from Monk Bretton, 4000 tons; Mitchell 
Main, 2300 tons ; Monckton Main, 3200 tons ; New Oaks, 
2200 tons; Darfield Main, 2700 tons; Aldwarke Main, 
2000 tons; Carlton, 2200 tons; and Houghton Main, 
1500 tons. From the Silkstone mines there was put on 
to the various railways last month from Barrow, 6800 tons; 
Hoyland, 3500 tons ; and Wharncliffe, 2200 tons. In the 
West Yorkshire district the trade with the metropolis in 
February was good all round, there having been de- 
spatched from ow Sharlston, 6100 tons ; Messrs. Charles- 
worth’s, 8300 tons; Featherstone, 1800 tons; St. John’s, 
3200 tons; Glass Houghton, 1500 tons ; Whitewood, 2500 
tons: Snydale, 1000 tons; Nostell, 2000 tons; and Loft- 
house, 2300 tons. The quantity of coals sent to London 
by railway during the first two months of 1887 was 
1,257,410 tons, and in the same period of 1888 it was 
1,352,966 tons, an increase in the present year uf 95,556 
tons. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change and the market was steady 
but very little business was transacted. No. 3 Cleveland 
pig was quoted 31s. 6d. per ton for prompt delivery, and 
the other qualities were at proportionate rates. On 
Monday night, Messrs. Connal and Co., the warrant 
storekeepers, had in stock at Middlesbrough 329,338 tons 
of pigiron. This is a further decrease of 3368 tons on 
last week. In Glasgow Messrs. Connalhold 956,712 tons. 
The fact that stocks are much lower is very encouraging. 
Although the severe weather continues to interfere con- 
siderably with shipments there is still a very large volume 
of trade going on, and producers cling to the belief that 
prices will improve. The manufactured iron trade is 
more active and prices are rather firmer, but there is ample 
scope for the booking of fresh contracts and the stiffening 
of quotations. 

Engineering and Shipbuilding.—Engineers and ship- 
builders keep working fully, and are securing fresh orders, 
At the shipbuilding yard of Messrs. John Bulmer and Co., 
Sunderland, on Saturday a fine screw steamer, named the 
Hampton was launched. This vessel is fitted with all 
the latest improvements, including four steam winches, 
Pepper's patent steam-steering- gear, an | Harfieid’s patent 
steam windlass and capstan. She is also fitted with top- 











gallant forecastle, cellular bottom, and web frames, and 
is built to the order of the Commercial Steamship Com- 
pany, London. A few days ago the s.s. Fulford, a new 
vessel built by Messrs. Raylton, Dixon, and Co., of Mid- 
dlesbrough, to the order of Mr. J. M. Lennard, of the 
same town, went up the river to Stockton, where she had 
her triple-expansion engines of 140 horse-power nominal 
fitted by Messrs. Blair and Co. 


The Steel Trade.—All the steelmakers in the North of 
England are busy in the various departments, but the 
enormous productive power has a tendency to keep down 
prices. Both rails and plates, as well as all kinds of ship- 
building material, can be bought at low figures. Business, 
however, is decidedly better in all branches, and it is ex- 
pected that with further activity a higher range of quota- 
tions will rule. For some time past there has been an 
outcry respecting the scarcity of rail orders. It is satis- 
factory to report that there is some improvement in this 
department, as Bolckow, Vaughan, and Co., of Middles- 
brough, have recently received an order for 30,000 tons of 
steel rails. 

The Coal and Coke Trades.—In coal and coke there is a 
steady demand, domestic fuel being in special request, 
owing to the severe weather. Prices are unchanged. 





LAUNCHES AND TRIAL TRIPS. 

On Tuesday last there was launched from the ship- 
building yard of Messrs. Schlesinger, Davis, and Co. a 
beautifully modelled steel screw steamer named Tyne- 
sider, built to the order of the Tyne Steam Shipping 
Company. The vessel has been designed for the special 
purpose of reducing the length of sea passage bet ween the 
Tyne and London, the machinery being of very excep- 
tional power. The vessel has the following dimensions : 
Length over all, 269 ft. 6 in. ; length between perpendi- 
culars, 260 ft.; breadth moulded, 33 ft. 6 in.; depth 
moulded, 18 ft. ; depth of hold, 17 ft. Four very power- 
ful cranes (two at each hatch), as well asa powerful winch, 
are to be placed on board by Messrs. Clarke, Chapman, 
Parsons, and Co., who will also supply a direct acting 
steam windlass. The Tynesider will be lighted through- 
out by electricity, the installation being completed by 
Mr. Rankin Kennedy, of Glasgow, which will also be used 
for the side lamps and masthead lamps, and two 500 
candle. power lamps will be provided for the cargo hatches, 
so that the vessel may be loaded or unloaded without delay 
during the dark hours, The engines, which are placed 
aft, are being built by the North-Eastern Marine Engi- 
neering Company, Limited, at their Wallsend works, and 
are intended to indicate 2250 horse-power, having cylin- 
ders 284 in., 46 in., and 75 in., with a stroke of 42 in. 
Steam is to be supplied at 160 lb. pressure from three 
large single-ended boilers arranged in the ship, two for- 
ward and one aft, so that all the firing is done in one 
stokehole, 


On Saturday, March 10, Messrs. Edward Withy and 
Co. launched from Middleton Shipyard, Hartlepool, a 
steel screw steamer named Nith, built to the order of 
Mr. George Steel, of West Hartlepool, for Messrs. Steel, 
Young, and Co., of London. This is the one hundred and 
fifty-second vessel on the builder’s books, and the twenty- 
sixth they have built for the same owners. She will be 
fitted with triple-expansion engines by Messrs. T. Richard- 
son and Sons, Hartlepool. 


Messrs. J. F. Waddington and Co. recently launched 
from their shipbuilding and engineering works at Sea- 
combe, near Liverpool, a handsomely modelled screw tug 
fitted with engines of 50 horse-power for towing purposes, 
&c., at Belfast. She is fitted with a neat saloon forward 
nl passengers, and has a guaranteed speed of 
10 knots. 





On Saturday, March 10, there was successfully launched, 
complete with steam up ready for sea, from the shipbuild- 
ing and engineering works of Messrs. Oswald, Mordaunt, 
and Co., Southampton, the Remus, the first of two screw 
steam fishing vessels built to the order of Mr. F. W. Ley- 
bourne Popham, of Littlecote, Hungerford, Wiltshire, 
and having the following dimensions : Length, 134 ft. ; 
breadth, 20 ft. 6 in. ; depth, 10 ft. 9in. After the launch 
the vessel steamed away on her trial trip. The engines 
by the same firm are of triple-expansion type, with cy- 
linders 12} in., 19 in., and 314 in. in diameter, having a 
stroke of 24in. Joy’s patent valve gear is fitted to each 
cylinder. Steam is supplied from a large steel boiler 
constructed for a,working pressure of 158 lb. per square 
inch, On,tzjabe engines worked smoothly and without 
troupl¢; propellivg, the vessel at a high rate of speed. 

Messrs. Napier, Shanks, and Bell launched on Wednes- 
day, the 14th inst., from their yard at Yoker, the steel 
screw steamer Algonquin, a vessel of about 1800 tons, 
specially designed for the Canadian lake service, The 
vessel will be driven by a powerful set of triple-expansion 
engines supplied by Messrs. Dunsmuir and Jackson. 








ROLLING STOCK ON THE PENNSYLVANIA RAILROAD.—The 
Altoona shops of the Pennsylvania Railroad Company are 
now constructing gondola cars, having a carrying capacity 
of about 26 tonseach. Fifty cars are being made daily. The 
a change over the old style of cars is in the trucks. 

hey will be lowered several inches, and will each be 
supplied with three sets of wheels. In height the new 
gondolas will almost equal that of a box car. The loco- 
motive department of the Altoona shops is now employed 
in constructing engines of the ‘‘R” class. Their weight 
is 60 tons each, and they are said to have the largest 


' heating surface of any engines in the world. 
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NOTICES OF MEETINGS. 

INSTITUTION OF Civil ENGINEERS,—Ordinary meeting, Tuesday, 
March 20th, at 8 p.m. Paper to be further discussed: “ Economy 
Trials of a Non-Condensing Steam Engine—Simple, Compound, and 
Triple,” by Mr. P. W. Willans, M. Inst. C.E.—Students’ meeting, 
Friday, March 23rd, at 7.30 p.m. Paper to be read : “ Principal 
Fidel American Swing Bridges,” by Mr, Henry W. Hodge, Stud. 

nst. C. 

Royat. METgoROLOGICAL SoereTy.—An ordinary meeting will be 
held at 25, Great George-street, Westminster, on Wednesday, the 
21st instant, at 7 p.m. Address by the President, Dr. W. Marcet, 
M.D., F.R.S., on ‘‘ Atmospheric Electricity,” and a paper by Mr, 
G. J. Symons, F.R.S., on ‘‘The Non- nce of Thu: bolts.” 

Tus Society oF TBLEGRAPH ENGINEERS AND ELROTRICIANS. — 
Thursday, March 22nd, meeting at the Institution of Civil Engi- 


‘ayment must accompany all orders for | B), 





neers, 25, Great George-street, S.W., at 8 p.m. ‘On Electrical 
Stress,” by Professor A. W. Riicker, M.A., F.R.S., and C. V. Boys. 

Tue Surveyors’ InstitutTION.—The next meeting will be held on 
Monday, March 19th, when the adjourned discussion on the paper 
read by Mr. Dundas Gardiner at the last meeting, entitled 
“*Points in the Law Relating to Ancient Lights,” will be resumed. 
The chair to be taken at —_ 

LIVERPOOL ENGINEERING SOcIETY.—Wednesday, March 2ist. The 
sixth tne, will be held at the Royal Institution, Colquitt-street. 
The chair to be taken at 8 p.m. The customary routine business. 
Mr. O. 8, Pilkington, Assoc. M. Inst. C.E., will re-open discussion 
upon Mr, Turner’s paper, entitled “Filtration of Sewage,” which 
was read at the last meeting. 

INSTITUTION OF NAVAL ARCHITECTS.—Session 1888. The meetin: 
will be held in the Hall of the Society of Arts, John-street, Adelphi 
(by permission of the Council), as follows : Wednesday, March 2Ist, 
Morning meeting, at 12 a.m.: 1. Annual report of Council. 2 
Election of officers and the Council. 3. Address by the Presi- 
dent. The as. papers will then be read and discussed : 1. 
“On American Warship Design,” by Mr. W. John, Member of Coun- 
cil. 2. ‘*On Unarmoured Water Lines in Warships,” by Captain 
C. C. P. Fitzgerald, R.N., Associate. 3. “‘The Development of 
Modern Weapons Considered in Relation to the Designs of War- 
ships,” by Captain Hubert Grenfell, R.N., Associate. Tuesday, 
March 22nd, morning meeting at 12a.m. 1. ‘‘ Working and Test 
Pressures for Marine Boilers,” by Mr. R. Sennett, Member of 
Council. 2. ‘‘On the Possible Advantages of Substituting Volatile 
Liquids for Water in Vapour Engines,” by Mr. A. F. Yarrow, 
Member of Council. 3. “On the Fineness of Vessels in Re- 
lation to Size and Speed,” by Mons. J. A. Normand, Member. 
4. ‘*On a Method of Approximately Determining the Mean 
Girth of a Ship,” by Mr. A. Blechynden, Member. Even- 
ing meeting at 7 p.m. 1. ‘On Forced Draught,” by Mr. J. R. 
Fothergill, Member. 2. “Boilers under Forced Draught on 
the Closed Stokehold System,” by Mr. Thomas Soper, Member. 


Friday, March 28rd, morning meeting, at 12 a.m. 1. ‘‘On the 
‘Constant’ System of Notation of Results of Experiments on 
Models used at the Admiralty Experiment Works,” by Mr. R. E. 


Froude, Associate Member of Council. 2. “The Theory of the 
Screw Propeller,” by Professor A. Greenhill. 3. ‘‘ Communica- 
tion relating to the Results of Experiments with Four and Two- 
jaded Screw Propellers,” by Mr. J. B. Andrew, Member. 4. ‘‘On 
Submarine Boats and Diving Boats,” by Lieutenant W. Hovgaard, 
Royal Danish Navy. Evening meeting, at 7 p.m. 1. “‘On the 
Material best suited for Propeller Blades,” by Mr. W. Wallace. 
2. “Notes on the Influence of Size and Speed on Collisions at 
Sea,” by Mr. J. H. Heck, Member. 
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THE DEBATE ON THE NAVY 
ESTIMATES. 

Tue debate on the Navy Estimates was com- 
menced on Monday last by Lord Charles Beresford’s 
long-expected attack on the Admiralty and naval 
administration generally. In spite of the late 
junior lord’s breezy oratory, so different to the 
conventional House of Commons style, and in spite 
of the piquancy his position gave to his criticisms 
on his late colleagues, the attack was not quite so 
lively as was expected. Firstly, the element of 
personal antagonism (without which the jaded appe- 
tite of the House can now hardly be stimulated to 
interest) was absent, for although the two friends 
who had shared the same whipping-block in their 
schoolboy days—and what stronger bond of affection 
can there be between old public schoolmen—have 
agreed to differ, they have not quarrelled. This 
was evident from the manner in which Lord George 
Hamilton and his ex-junior naval lord talked the 
matter over on the floor of the House during the 
short interval the Speaker left the chair, with 
many pattings on the shoulder and such like 
gestures of good fellowship which the British 
schoolboy often carries into maturer age. Lord 


66 | Charles Beresford is an ideal schoolboy, only grown 


up, and that is why every one likes him. At the 
same time it is by no means to be supposed that his 
course of action in the present case is puerile. Far 
from it. He has done more to stimulate public 
interest in naval matters than all the ponderous 
parliamentarians who have been quartered at 
Whitehall for twenty or thirty years past; and it 
is public interest that is required to put our Navy 
on a better footing. 

We are not much concerned as to the exact 
reason for which Lord Charles resigned his post on 
the Admiralty Board. The subject is a little stale 
now, and the explanations of last Monday were but 
a hash up of the Paddington and Ealing speeches 
of six weeks ago. ‘So far as the bare facts are 
concerned we think the First Lord has made good 
his case and shown that Lord Charles had not 
sufficient reason for throwing up his berth on the 
question of the nine hundred pounds’ salaries of the 
Iatelligence Department. Resignation is so easy 
a road to notoriety—the g of the modern 
politician—that one should look very carefully 
into the reasons that are assigned for it. But 
Lord Charles had no need to seek applause 
by questionable means. He had earned fame 
honestly in the field where it is most highly prized 
by Englishmen. Probably if he were called on to 
state the whole cause of his resignation he would 





say he saw so much that was rotten in our naval 
administration that he resigned in order to have a 
free hand in attacking the system all round. No- 
thing could be more satisfactory than such a reason. 
Most parliamentarians, especially of the smaller 
kind, stick to office and draw salaries as long as 
they can, cloak, apologise for, or defend every 
abuse; until they get in opposition. Then what a 
different complexion things assume! How candid 
and public-spirited they become ! 

Passing over, then, the ostensible cause of the 
split, we inquire what are the chief faults Lord 
Charles has to find with our Admiralty system, and 
what he proposes as remedies? Of course we grant 
that an able Intelligence Department is one of the 
first necessities of a naval system, and it is ‘‘ a dis- 
grace to the Admiralty ” (how familiar the words 
grow !) that we have not had it before. The White- 
hall people have now had plenty of warning on this 
point, and the First Lord had better look to it that 
no catastrophe occurs through its want or efficiency. 
Treasury or no Treasury. 

The chief count in Lord Charles Beresford’s in- 
dictment is that there is too much civil and too 
little naval influence at the Admiralty. ‘‘ In the 
office of the First Lord, which settles and determines 
the whole management of the Navy, the only 
people found areclerks. Thereare nineteen clerks 
with salaries of from 5001. to 10001. a year. That 
is an enormous salary, and if a Royal Commission 
inquired into the salaries and compared them with 
the knowledge the recipients possessed and their 
responsibility the comparison would be ruinous to 
the system.” The remedy which Lord Charles 
proposes for this evil is to supplant the clerks by 
‘* naval officers who would come and go.” To this 
the First Lord objected that it would take each 
fresh batch of naval officers some time to learn 
their duties ; but, above all, that when the naval 
officers would be most wanted at sea, namely, in 
time of war, they would also be most wanted on 
land to carry on their clerkly duties. The first 
objection is unanswerable, we have already too 
much coming and going at the Admiralty; it 
is the root of nine-tenths of the evils of the 
system. If it is to be extended downwards to 
the subordinates we shall have chaos still worse con- 
founded. With regard to officers finding themselves 
locked up at the Admiralty when they would 
most desire to be at sea, the objection holds good 
only under certain conditions. Naval officers, 
like all Her Majesty’s servants, would have to go 
where they would be of most use in case of war. 
It is very certain that in such an event the Ad- 
miralty business would be a first necessity ; and 
if, as Lord Charles suggests, it can only be carried 
on by naval officers, why then naval officers must 
be at Whitehall. But it is by no means clear that 
the work of the First Lord’s office can only be per- 
formed by officers of the Navy, for a good deal of 
administrative work may be carried on by men who 
are not fully qualified sailors. The United States 
have an official known as the Secretary of the Navy. 
It is a post much coveted, and bestowed by a 
newly elected President on some powerful poli- 
tical supporter; part of the spoils in fact, 
the same as our First Lordship of the Admiralty. 
Not long ago the gentleman who secured this 
berth happened to be a native of one of the 
Central States, and had never been within a thou- 
sand miles of the sea all his life, until he came to 
Washington to take up his duties. One day he 
thought he would go down and look at the ships he 
was hearing so much about. He was very much im- 
pressed. ‘* Why, the ’tarnel thing is hollow,” he ex- 
claimed, as he peeped down the companion-way. The 
smallness of “ur island renders it improbable we shall 
qvér havea Nirat Lord quite as bad as that, but, 
avodrding to Lord Charles, our Admiralty clerks 
are very little better. A man-of-war had been 
ordered to look after refugees ona certain island. 
There happened to be another ship coming honie at 
the time, and one of the clerks suggested that this 
ship should also join in the search. According to 
the chart the island was only a couple of inches out 
of the way, but as a matter of fact the ship was 
taken 4000 miles out of her course. It is evident 
that the knowledge of Admiralty clerks on ocean 
routes and chart-reading might be much improved 
without bringing them to the level of professional 
sailors. 

Lord Charles would not do away with First 
Lords as they now exist, he would. only clip their 
win: He would like it to be ‘‘ impossible for the 
First Lord to rule the Navy without consulting the 
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Board at all, as it is quite possible now.” He has 
nothing but praise for the explanatory memorandum 
Lord George Hamilton has issued with the Navy 
Estimates, except that there were not names 
enough on it. He says that the First Lord can say 
nothing, so far as professional matters are con- 
cerned, of his own knowledge, but merely puts for- 
ward the facts and opinions of others, and there- 
fore the name of each official who originates an 
idea, or states a fact, should be put to it, so 
that responsibility may be brought home to him. 
It is one of the first necessities of efficient manage- 
ment in any business to make each person respon- 
sible for those functions it is his duty to perform, 
but Lord Charles’s proposal will go very near making 
the First Lord a mere dummy, or at best no more 
than the Parliamentary mouthpiece of the office. 
If it is not his duty to see other people attend to 
theirs we fail to find his raison d’étre at all. How 
incapable he necessarily is of performing this func- 
tion is another part of the question. 

A good deal of stress was laid, both by Lord 
Charles and Admiral Mayne, who seconded his 
motion, on the signatures of the naval lords to the 
estimates being obtained by compulsion, or at any 
rate perfunctorily. In his own case in connection 
with last year’s estimates, he tells us a clerk came to 
him in his office about 11 o’clock one morning with 
some documents and a wet pen in his hand, and 
asked him to sign. ‘‘ What am I sign?” said Lord 
Charles. ‘‘ The estimates,” said the clerk. ‘‘ Cer- 
tainly not,” replied the inconoclastic Junior Lord. 
‘*T have not seen them yet.” So he did not sign, 
and was told afterwards that it did not matter. 

But other naval lords are not in such a favour- 
able position as Lord Charles, not being in Par- 
liament. Some one had asked him why his col- 
leagues did not resign with him. One reason, he 
said, was that they did not write M.P. after their 
names; which may be translated, that if they re- 
signed they would simply lose their berths and drop 
into obscurity, not having the platform Lord Charles 
commanded. Admiral Mayne said themembersof the 
Board were divided among themselves as to their 
duties, and defied the First Lord to say his colleagues 
agreed with him, although their names were attached 
to the estimates. Lord George Hamilton expressly 
stated that they did agree, and no one will doubt 
that he was authorised to make the statement. 
How far the agreement may be in word or in spirit 
is not of great importance to the principle raised, 
for it is certain that naval lords in times past have 
had to swallow a great deal they have not approved 
of, and will have to do so again and again until 
political influence gives way to the true interests of 
the service on the Board of Admiralty. 

Lord Charles asks for an alteration in the appoint- 
ment of sea lords. The controller should stop for 
five years, and the others only for three years, and 
each should retire quite irrespectively of party con- 
siderations. The secretarial department should be 
re-constructed entirely. In itshould be found com- 
manders, lieutenants, or paymasters capable of 
understanding orders. These also should stay for 
three years, and have clerks under them. Greater 
latitude should be given to commanders-in-chief 
both at home and abroad, and lastly the shipbuild- 
ing policy should depend on the necessities of de- 
fence without regard to party or a popular budget. 
There were other points referred to, but they did 
not seem to bear very directly on the ‘allocation 
of authority at the Admiraity,” the reform of which 
was the object of Lord Charles’s amendment. 

The First Lord, in his reply, traversed the same 
ground, with regard to the Intelligence Department 
dispute, as he covered in his Ealing speech, after 
which he did not employ himself so ‘avich in reply- 
ing to Lord Charles Beresford's crifi¢itms gérteralhy 
as to discussing the advantages of a civil ds ‘against 
a naval head to the Admiralty. ‘‘I confess,” he 
said, ‘‘that I feel very conscieus of the anomaly 
that a civilian like myself should be at the head of 
the Board of Admiralty, where there are so many 
distinguished admirals who have served their 
country.” For our own part, so far, we see no 
anomaly in the position at all. We agree with 
Admiral Commerell that a naval officer has no 
special fitness, as a naval officer, for the control of 
the Admiralty. Putting aside the fighting side 
of the question, which naturally must be left to 
naval officers in any case, an admiral is likely to 
be a very unfit person to take charge of naval 
administration. His education and training have 
not been such as would help him to take a wide view 
of administrative affairs. At the same time, there 





are, doubtless, many naval officers who have natural 
talents that would enable them to overcome the 
drawbacks of their professional training, and to such 
men the experience on shipboard and abroad would 
be of value. But whether sailor or civilian the 
chief of that vast system of buying and construct- 
ing which comprises the preparation and main- 
tenance of the Royal Navy, should be a fixture; 
so long indeed as he could show himself efficient. 
Any alteration in the present system would be 
attended with great difficulties, and no plancould 
be formulated to which objections might not be 
raised. But whatever faults there might be in new 
arrangements it would be difficult to devise a scheme 
more illogical, and more pernicious, than that of 
settling the question by the lottery of political 
majorities. As Sir Edmund Commerell pointed 
out there have been since 1880 four first lords, 
fourteen sea lords, and seven financial secretaries. 

The question now arises, are these administrators 
dummy administrators, or are they thinking, orga- 
nising, and acting men? If we answer yes to the 
latter question, the difficulty arises how a First 
Lord can learn his duties in two years ; and even 
allowing he could do so, we have, if we strike an 
average, each First Lord leaving just as he becomes 
qualified for his task; and, therefore, there is 
never a competent man in the berth. Occasionally 
First Lords are appointed to a second term of office, 
but this is comparatively a rare case. We have 
recently pointed out in these columns how little 
actual fitness has to do with appointments to 
first lordship at the Admiralty, and, indeed, 
the fact is too patent to require discussion. 
In this matter, however, there are degrees, and 
an able man may do much to raise himself above 
the common level in spite of the difficulty of his 
surroundings. The present First Lord is just such 
aman. He has had, it is true, a virgin soil to work 
on; he is, as it were, the James Watt of Admiralty 
reform, the first in the field, and he has donea 
great deal of good for the service during the time 
he has been in office. Every one, civilian or sailor, 
acknowledges this. If such be the case, why, upon 
the next change of Government, turn him out to put, 
say, Mr. Bradlaugh or Mr. Biggar, or some other 
active supporter of the present Opposition in his 
place? Lord George gives several reasons for doing 
so. ‘The most cherished principle of the consti- 
tution of this country,” he said, ‘‘is that when a 
member of this House accepts office he ceases to be 
a member of the House of Commons, and has to 
be re-elected. If naval officers (and for our pre- 
sent purpose we may substitute the term ‘ perma- 
nent officials ” for ‘‘ naval officers”) were to become 
the heads of the great spending departments, 
you would lay down the rule that when they 
are placed at the head of the War Department 
or of the Admiralty, they are to be ipso facto 
members of the Legislature.” But supposing 
such a principle were assented to, continues the 
First Lord, what would be the result? And to 
answer his question produces the evidence of Sir 
James Graham and the Duke of Somerset, both of 
whom considered that the plan supposed ‘‘ would 
result in bringing politics into the Navy without 
bringing additional naval experience to the Ad- 
miralty.” Lord George indorses this opinion. 
‘* Naval officers would have to be chosen as much, 
or even more, for their politics as for their pro- 
fessional qualifications,” he says, holding up his 
hands in holy horror at the thought of politics in- 
truding themselves within the sacred precincts of 
the Board. 

So far we gather that Lord George imagines the 
head of the Admiralty, call him First Lord or what 
you will, must of necessity be a member of Par- 
liament. For our own part we do not see the 
necessity. But this brings us to another difficulty. 
Who, asks the First Lord, is to defend the Board in 
Parliament ? 

The answer to this last, and, as the First Lord 
evidently considered, overwhelming objection, sug- 
gests a solution, revolutionary possibly, but cer- 
tainly practical. Could not a means be found to 
give the non-parliamentary First Lord a hearing 
before the House when in Committee on the Esti- 
mates? He could then defend his policy, and give 
explanations so that the House could frame their 
votes in accordance with the money they were dis- 
posed to allot. 

Such a course may seem terribly unconstitutional 
to worshippers of the elected representative fetish ; 
but there are even more terrible things than being 
unconstitutional. Lord Charles Beresford said a 





few days ago that had we gone to war at the time of 
the last scare, we should have likely been beaten ; 
and Lord Charles knows what he is talking about. 
He is a sailor, knows what the Navy is like on the 
seas, and knows what it is like on paper at White- 
hall. 

This is the result of making the Navy a poli- 
tical shuttlecock. No doubt many of our readers 
have seen a small brochure, or extracts from 
it, which has appeared lately in Paris. It is a 
sort of ‘* Battle of Dorking,” with the exception 
that the author’s countrymen get things all their 
own way, and London is speedily invested and 
occupied. ‘‘ Absurd!” says the sturdy Briton, his 
blood nevertheless boiling with indignation. Pos- 
sibly ; but not quite so absurd as many thinking and 
informed Englishmen would have it. It would be 
well, however, to bearthisfact inmind. Weare wholly 
dependent on our fleet for our national existence. 
No submarine mines, no torpedo boats, coast de- 
fence ships, army, volunteers, or militia, would 
keep the enemy beyond our shores should we be at 
war with a first-rate Continental power, and not 
hold command of the narrow seas. And further, 
if we do not keep the ocean trade routes open to 
our carrying steamers, two-thirds of us must starve 
sooner or later, or at any rate come unpleasantly 
near it. ‘‘This,” exclaims the economist, or the 
peace-party man, ‘‘is mere alarmist rubbish. 
Jingoism!” It is not. It is sober fact! Is not 
the very thought of it far more terrible than the 
proposed unconstitutionalism ? 

We are not now asking the British tax-payer to 
part with more of his darling gold, or that the 
settling of the amounts to be spent shall pass 
beyond the control of his elected representative ; 
but that the spending of what is voted shall be con- 
ducted on decent, reasonable, and common-sense 
principles; that those who nominally govern the 
method of naval expenditure shall be fitted for the 
post; that they shall be capable, worthy, and re- 
sponsible ; none of which desirable consummations 
our present system gives us. 





THE REGISTRATION OF CIVIL 
ENGINEERS. 

THERE is in the world a certain variety of phi- 
lanthropist whose fate it is to be kicked and scouted 
by the objects of his sympathy. He suddenly 
imagines that some one is suffering a grievous 
wrong, and rushes in to secure for him the rights 
of which he deems him to have been defrauded. 
But to his surprise the supposed victim joins 
forces with his oppressor, and aids in compel- 
ling his would-be deliverer to beat a hurried 
retreat, which is rendered none the less plea- 
sant by the gibes and jeers of the bystanders. 
Not only is the benefactor liable to be beaten, but 
—unkindest cut of all—his motives are mistaken, 
and a cynical world suggests that his zeal for 
humanity is but a cloak to conceal schemes for his | 
own glory and aggrandisement. Certain members 
of this class of benefactors have lately turned their 
attention to the evils which the public suffer, from 
the difficulty of discriminating between qualified 
and unqualified practitioners in architecture, civil 
engineering, and surveying, and with the view 
of rendering it perfectly clear who is and who 
is not qualified to give advice on such matters, 
they propose to institute a system of registration to 
which admission will be in the future by examination. 
They have embodied their scheme in an Architects’ 
Registration Bill which now lies before Parliament, 
bearing onits back the legend ‘‘ Prepared and brought 
in by Colonel Duncan, Captain Penton, Mr. Murphy, 
General Goldsworthy, and Colonel Makins.” We 
presume that these gentlemen are not the real pro- 
moters of the measure, for section 15 provides that 
the ‘‘ body or bodies, person or persons” who have 
expended money in the promotion of the Act shall 
be repaid out of the registration fees by the general 
council which it is proposed to establish. Now it is 
evident that it would be in the highest degree un- 
becoming for members of Parliament to have a 
pecuniary stake in the passing of Bills, and so we 
may conclude that the real authors of the measure 
are not those whose names it bears. Who they are 
we do not know, but we may form a very good idea 
of their importance and their fitness to interfere in 
a question of this kind, by the support they have 
been able to secure for the introduction of their 
measure. No doubt the four military men who 
have joined their names to that of the member for 
St. Patrick’s are gallant and capable officers, but 
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that they are fitted to undertake the regulation of 
the two great professions of architecture and civil 
engineering, we distinctly deny. Mr. Murphy, 
too, may have gifts of the greatest value when 
applied in some directions, but he certainly has no 
claim to speak either on behalf of the professional 
men he desires to place in leading strings, or of 
the public which he champions in this entirely 
gratuitous fashion. Surely if the community are 
suffering from loss arising from the difficulty of 
selecting capable engineers and architects, their 
cause would have been undertaken by men high in 
popular esteem, whose reputation puts them into a 
position to catch every murmur of discontent, and 
to note every ill which afflicts the body politic. 
Supposing these men to be fully employed with 
more serious matters, there are yet other politicians 
of acknowledged talent—coming men who are 
anxious to win for themselves a name and the 
confidence of the country by the advocacy of sound 
measures—who would be only too glad to head a 
popular cry, even of a secondary nature. But the 
sponsors of this Bill have not, so faras we know, 
become famous in either capacity. Can it be that 
they assume to represent the professional men 
with whom the Bill deals, and that their object 
is to defend the qualified practitioner from the 
competition of the charlatan and the impostor. 
On behalf of the civil engineers of this country, we 
repudiate all desire for legislative protection, 
and we utterly deny that the promoters or backers 
of the Bill have the faintest title to represent us in 
any way whatever. They are not wanted to do so ; 
they have not been asked to do so; and they are 
not competent to do so. The profession is already 
provided with a mouthpiece in the Council of 
the Institution, a body who are regarded with 
respect and admiration in all quarters of the world, 
and who are the direct representatives of over 
4000 engineers whose qualifications are above sus- 
picion. As long as they express no wish for official 
badges to enable the public to distinguish between 
themselves and scientific quacks, it is a work of 
supererogation, to use no stronger word, for Messrs. 
aw and Co. to undertake to procure them for 
them. 

It must not be thought that in pointing out the 
obscure source of this project, we are anxious to 
avoid dealing with it on its merits. We believe 
that it is bad in principle, and that it would be 
ruinous in its effects, and we are ready to prove our 
point against its supporters whoever they may be. 
But it is not the practice in this country to argue 
with would-be legislators of the Malayan order, mer 
who run amuck of existing institutions and prac- 
tices and endeavour to hew them down as a mere 
outlet for superfluous and misdirected energy. Our 
commonwealth has not been built up on the prin- 
ciple of trying experiments for the sake of change 
and of abandoning useful methods for others which 
may or may not be better. It has been our 
practice only to interfere with such things as expe- 
rience has shown to be faulty. Until an indict- 
ment has-been brought against an institution and 
has been proved to be true, it has enjoyed liberty 
of action and development. But what charge 
has been brought against the established custom 
of free trade in engineering? Who comes for- 
ward to complain that he has been injured by 
falling into the hands of an imposter ignorant 
of the principles of his art? We have never met 
with a single instance of this kind in which the 
injured party had not been the victim of his own 
parsimony. We have often known purchasers 
trust to manufacturers and contractors to provide 
plans, with the distinct object of avoiding engineers’ 
fees, and find in the end that the practice was a 
very dear one. People who cannot see that the 
professional man is as worthy of his hire as the 
labourer, are the ready prey of the impostor, who is 
quite skilful enough to protect himself against 
Acts of Parliament. But those who honestly want 
scientific assistance can gain it by the exercise 
of the same care which they expend upon pur- 
chases of other kinds. We affirm that no one who 
is not either knave or fool need have any difficulty 
in obtaining the services of a reliable engineer, and 
that without paying the high fees which the leaders 
of the profession naturally demand. There are an 
immense number of capable men besides those in 
the first rank and it only needs a reasonable 
amount of inquiry to find them. Of course there 
are people who will not take this trouble, but 
who confide their affairs to the first man who 
offers to undertake them, and all the efforts of 





all the governments in the world will neversave such 
people from being fleeced. In proof of this it is 
only necessary to notice how little the medical 
Acts serve to protect from quackery those who 
have noi the sense totake care of themselves. We 
can scarcely walk a quarter of a mile along a main 
road without passing the house of a doctor possess- 
ing one or more undoubted qualifications. Yet what 
medical men ever gained fortunes like those accu- 
mulated from the sale of patent and popular me- 
dicaments? In neighbourhoods inhabited by the 
working classes, we find the chemist often thrives 
while the doctor starves, in spite of the many 
letters he can write after his name. 

The present status of the civil engineer does not 
rest, however, on negatives or the absence of com- 
plaint and discontent on the part of the public. 
We can point with proud confidence to the work 
which has been done and the men who have been 
reared under the existing system, and can aflirm 
that no system that was not based on the freedom 
of every man to follow the bent of his own genius 
would have raised England to the position she 
occupies in the world. Wherever we go we 
find the work of English engineers. Railways, 
docks, harbours, water works, and canals in all 
parts of the globe are the evidence and witnesses of 
this satisfactory result of the system in the past, 
and if more be wanted we can point to the great 
army of foreign engineers who have laid the 
foundation of their knowledge in a study of British 
practice, and who are still alive to every improve- 
ment that weeffect. Ifa lusty youth and a noble 
manhood be proof of a sound constitution the engi- 
neering profession of this country can fairly claim 
exemption from all measures directed to improve 
its condition. After having grown up without 
legislative care and pampering, and become the 
greatest power for the spread of civilisation, it is 
rather late for a set of old women to take it in hand 
and commence its nurture with some fanciful variety 
of feeding stuff. 

It may interest our readers to know the means 
by which the capable engineer is to be distinguished 
from the pretender. A general council is to be 
formed of five members nominated by the Privy 
Council, five elected directly by the profession, and 
sixteen nominated by as many societies and bodies, 
of which seven are universities. The council is to 
appoint a registrar, who will receive and enter the 
names of all persons already in practice, either for 
themselves or as assistants, for a fee varying from 
31. to 6l., and he will renew their names annually 
for a fee of 10s. Any unregistered person who 
shall use the name or title of architect, civil engi- 
neer, or surveyor, will be liable to a penalty of 
201. for the first offence, and 501. for a subsequent 
offence. Future engineers are to be admitted by 
examination conducted by institutions and uni- 
versities under the supervision of the covncil. They 
likewise will have to pay fees on various occa- 
sions. 

One scarcely knows which is the greater, the 
ignorance or the conceit of the persons responsible 
for this Bill. Itis perfectly evident that they have 
no idea that a far more perfect machinery than 
that they propose for the protection of the public 
already exists. They must have heard of the 
Institution of Civil Engineers, for they mention it 
in the Bill, and they graciously provide that its 
charter shall remain in full force ‘‘ except so far as 
it is inconsistent with this Act.” But they do not 
appear to understand that membership or asso- 
ciate membership of the Institution is a gua- 
rantee of knowledge and ability of far more 
value than the diploma they propose to give 
to those who have passed an examination. That 
the former implies that the holder has won 
his spurs by carrying out important works on 
his own initiative, while the latter is proof of a 
systematic technical training carried on up to the 
age of twenty-six at least, and of the personal ap- 
preciation of five other members of the Institution. 
There are very few scenes of British enterprise of 
any importance where a corporate member of the 
Institution of Civil Engineers cannot be found, and 
any one in want of engineering assistance and who 
does not feel able to make a proper selection 
among the many capable men outside of the ranks 
of the Institution, may apply to him with the 
certainty that he is neither a novice nor an im- 
poster, He may not have special skill in the par- 
ticular matter in hand, but his education will have 
rendered him far better able to tackle a new subject 





than if his early years had been spent in cramming 








for an examination, and neglecting the broader and 
more practical lessons of his calling. The world 
is overrun with examinations already, but so long 
a8 we can raise our voice we shall not cease to pro- 
test against one being placed across the entrance to 
engineering. We can learn what its effects would 
be by seeing how it would have worked in the 
past. A qualifying examination would have shut 
the gate against Brindley, Stephenson, Nasmyth, 
Whitworth, Fairbairn, and a host of men whose 
names are a glory to the country, and we fail to see 
that it would have had a single countervailing ad- 
vantage. 





THE SOCIETY OF TELEGRAPH 
ENGINEERS. 

At the meeting of this Society, held on the 8th 
inst., a paper on ‘‘ The Present State of Fire Tele- 
graphy” was read by Mr. R. Von Fischer Treun- 
feld, F.R.G.S. The paper dealt with the question 
entirely from a statistical point of view, and not 
at all from the mechanical or engineering side, 
and we shall therefore only give here the general 
conclusions to which the author has come. Since 
1877, when the author first brought the subject 
of fire telegraphy before the Society of Telegraph 
Engineers, a great progress had, he considered, 
made in British towns and elsewhere in the 
increase of the facilities for raising speedy alarms 
at the outbreak of fires. Fire telegraph street 
call-points were first introduced into London in 
the year 1880, and had proved of great value in 
reducing the number of serious fires ; and though 
false alarms were occasionally raised, yet this 
did not happen sufticiently often to detract from 
the high value of a complete telegraph installation. 
Though owing to the great increase of population 
the total number of fires had increased, yet the 
number of serious fires had generally diminished, 
which was due not only to the increased efficiency 
of the brigades, but more especially to the more 
general adoption of appliances for rapid telegraphic 
communication with the fire stations. Though the 
number of alarm points had in general increased in 
British towns, and the percentage of serious fires 
had accordingly diminished, much still remained to 
be done, as both the proportion of alarm points to 
inhabitants and the number of serious fires in 
British towns compared badly with the statistics 
from Continental and American towns. Whereas 
in the former an average number of 27,000 inhabi- 
tants counted for each alarm point, only about 
3000 inhabitants per alarm point was the number 
for Continental towns, and this number was even 
further reduced in America. Owing to the fact 
that the number of serious fires had diminished, 
the total loss of property had not increased during the 
last ten years, although the total number of fires had 
nearly doubled ; hence the presentaverage lossof pro- 
perty for each fire wasonly about one-half the amount 
it was ten years ago. The percentage of lives lost 
from fires had not, however, been correspondingly 
diminished by the introduction of fire ‘Sheen 
but, on the contrary, had increased, which was due 
to the fact that the protection of life depended on 
factors outside of the efficiency of the Brigade and 
the ‘most perfect telegraph equipment, which, in 
fact, can only contribute in preventing a still more 
rapid increase. The inhabitants of all towns soon 
became used to the electrical appliances, and in 
towns that had adopted them, by far the greater 
number of fire alarms were transmitted electrically. 
Considerable advantages accrued to the connection 
of a fire telegraph system with a telephone ex- 
change. 

Mr. Sharp, in opening the discussion, said that 
the subject of fire prevention and extinction was 
one of the questions of the day. This country was 
far behind in the matter of rapidly notifying the 
existence of fires. The brigades on arriving fre- 
quently found that the fire had so great a hold that 
all their efforts would be required to protect neigh- 
bouring buildings. Street alarms had the objection 
that they depended on human agency, and delay 
arose in the transmission of the alarm from this 
cause. Automatic alarms, as usually constructed, 
were slow in coming into action. They also in 
general made use of aclosed circuit, occasioning 
waste, and were by no means reliable. After 
examining several forms, he had, however, found 
one which was free from these objections. It con- 
sisted of a Bourdon tube containing a liquid hydro- 
carbon, which was very sensitive to heat ; a rise of 
temperature increased the vapour pressure of the 
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liquid inside the tube and so caused the latter to 
swing against a metallic stop, thus completing a 
circuit and ringing a bell. The apparatus in ques- 
tion was combined with a HEL na tell-tale 
clock by which the condition of the system would 
be tested daily. This arrangement had been 


adopted with great success in some of the largest |i 


mills in America, and though fires had occurred in 
these since its adoption, yet so prompt was the 
warning it gave that there had not been a single 
call on the insurance companies. 

Mr. Crawley placed on the table an instru- 
ment for fire telegraphy with a single wire. This 
instrument contains two pendulums, of which the 
period of vibration corresponded with one of a 
number of pendulums at the central station, the 
rest synchronising with the pendulums of instru- 
ments at other points. A feeble current was kept 
constantly passing through the circuit, and the 
alarm was sent by causing one of the pendulums of 
a street call instrument to vibrate, and in this way 
periodically make and break the current, which by 
suitable arrangements at the central station would 
then cause the particular pendulum at this point, 
corresponding to those at the call station, to 
vibrate, and it is only in this way the particular 
call point in question would be indicated without 
possibility of error. 

Mr. Edward Bright remarked that he had studied 
the subject for years, and that the only way to 
really grapple with fires was by introducing auto- 
matic alarms. He had devised apparatus for this 
purpose, and been in communication with insurance 
companies for years, but was finally informed by 
the manager of one of the largest insurance com- 
panies in the kingdom that if the apparatus in ques- 
tion was introduced there would be an end of large 
fires, a state of affairs that the companies were by 
no means desirous of bringing about, as they found 
that a good big fire brought in a lot of new policies. 

Mr. Hall was very glad to have the opportunity 
to speak on behalf of the companies, as Mr. Bright’s 
statement took him by surprise. Of course it was 
true that if perfection was attained in these 
appliances the companies themselves would be ex- 
tinguished. His experience, however, had been that 
they did not like big fires, but a small one up in 
Hampstead, say, which would frighten people in the 
City where premiums were high. With regard to 
automatic appliances, they were not reliable, and 
caused, moreover, a false sense of security in people 
using them. There was a difficulty with respect to 
the question of the percentage of serious fires in 
that there was no common standard in use for 
classification. One reason why the percentage of 
serious fires had diminished in London, whilst the 
number of lives lost had increased, was due to the 
fact that the area in which serious fires could occur 
was limited, whilst the total area in which fires of a 
non-serious character might arise was increasing, 
and as these latter fires were in residences, there 
was more probability of loss of life. 

Captain Shaw, who spoke next, remarked that 
the delay in the adoption of fire telegraphs and 
similar appliances was due to the exigencies of 
English public life. Great benefits had, however, 
accrued to the Brigade since their adoption, as out 
of 2633 calls received last year, 1193 were received 
through these instruments, but of these 170 were 
malicious, 74 were from unknown causes, 91 were 
due to the lines being out of order, 13 from men 
working on the lines, 13 from people mistaking the 
smoke from a chimney for a fire, and 14 from 
collisions from carts, leaving a total of 820 good 
calls. He was unable to understand American 
statistics regarding fire telegraphs and feared they 
- were not altogether trustworthy. The data he 
had obtained were, in Baltimore, a total of 438 
calls, of which only 208 were fires and the rest false 
calls ; in Boston, 927 calls, 735 fires, 197 false calls; 
in Chicago, out of 1796 calls £49 were false; in 
Detroit, 338 calls, 240 fires, and 90 false calls; in 
New York, out of 2045 calls, only 1262 were fires, 
and 1380 were false. With regard to fire telegraphs 
generally, the feeling in the Brigade was that there 
should be no more bell ringing, but telephones or 
speaking tubes should be adopted instead. 

At the conclusion of Captain Shaw’s remarks, Mr. 
Von Fischer Treunfeld briefly replied. 


THE RAG BOILER EXPLOSION 
NEAR STOOKPORT. 
In accordance with the promise made in the re- 
ference to the explosion of a boiler at Mr. J. 
W. A. Turner's paper works, New Mills, near 





Stockport, in a recent issue (see page 223 ante) 
we give herewith sketches showing the construc- 
tion of the boiler in question as well as the manner 
in which it ruptured; and we propose on the 
present occasion to deal with several features 
in connection with the explosion, which have an 
important bearing on the strengthening of man- 
oa and openings generally when cut in the 
cylindrical shells of boilers and other similar vessels 
subject to internal pressure. 

The boiler, as stated in our prior notice, was a 
plain cylindrical vessel with hemispherical ends, 
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pressure rising above 30lb. In the cylindrical 
body of the vessel were two large rectangular open- 
ings for charging it with the raw material. Each 
of these openings measured 3 ft. longitudinally 
by 18 in. transversely, and was strengthened with a 
ring of angle section 34 in. by 3 in. by 4 in. rivetted 
on exte y so as to form a mouthpiece. An 
additional ring was shrunk on to the upper lip of 
the mouthpiece in order to increase the width of 
the bearing surface for the cast-iron cover with 
which it was fitted. The construction of the boiler, 
as well as the arrangement of the manhole openings, 
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supported horizontally in two hollow cast-iron trun- 
nions, through one of which steam was admitted 
to the interior to the or other material with 
which it was charged while the vessel was slowly 
revolved on its axis. The length of the boiler over 
all was about 17 ft. 6in., and its diameter 7 ft., 
while the thickness of the plates, which were of 
iron throughout, was yin. Steam was admitted 
to the vessel from a cast-iron pipe which acted as a 
receiver for the exhaust from a small non-con- 
densing engine which worked the revolving machi- 
nery. The engine was supplied direct from the 
main boilers, which were worked at 601b. on the 
inch, but the exhaust receiver was stated to have 
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been fitted with a safety valve which prevented the 
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will be at once seen on reference to Fig. 1, while 
Fig. 2 is a developmentof the shell plates showing the 
cause of the rents, and Fig. 3a section of the mouth- 
pieces above referred to, drawn to a larger scale. — 

Whatever may have been the exact pressure in 
the vessel at the moment of explosion there can be 
no question as to where it first gave way, and that 
the primary rupture started from the opposite ends 
of one of the manholes and ran into the adjacent 
ring seams, when it branched off at each end in a 
circumferential direction, and practically speaking, 
severed the boiler in two. , : 

That the two large openings were serious sources 
of weakness is evident on a very cursory inspec- 
tion. The size of each opening measured longitudi- 
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nally, was 36 in., and as the thickness of the shell 
was jy; in., the area of the metal cut away was 
36 x y45 = 15} square inches, whereas the united area 
of the two sections of angle ring forming the mouth- 
piece was only 74 square inches, or less than half that 
of the material cut away, while this area was con- 
siderably reduced by corrosion caused by leakage at 
the joint of the mouthpiece, which had eaten away 
the vertical web of the angle iron till at one side 
it was less than } in. thick. It should be stated 
that in addition to the mouthpiece there was a 
wrought-iron strap measuring about 3 ft. circum- 
ferentially and having a section of 3 in. by $ in. 
rivetted to the shell on each side of the openings. 
But as each of these straps was only secured to the 
shell with three rivets it was of little or no value 
for the purpose intended, and to use a homely 
illustration, was like fastening a dog chain with a 
piece of cotton thread. 

The weakness of the openings, however, was much 
greater than would be indicated by the comparison 
we have just made between the sectional area of the 
mouthpiece and that of the material cut away, this 
additional weakness arising from the increase in the 
intensity of stress produced in the circumferential 
strips of plating immediately adjoining an opening 
cut in a cylindrical shell when acted on by internal 
pressure. This source of weakness does not appear 
to be sufficiently recognised sometimes in boiler 
construction, and we therefore propose to deal with 
it a little more fully. 

In a cylindrical vessel of diameter d acted on by 
internal pressure p, the total stress on the section 
per unit of length tending to tear the cylinder into 


two semicircular portions=p x 3 and if a hole of 


a diameter h, measured in the direction of the 
length, be cut in the cylinder, then an additional 


stress of hx px 3 is imposed on the remaining sec- 


tions of the cylinder along the lines f f (Fig. 4). 
If the material of the cylinder were rigid, this addi- 
tional stress would be uniformly distributed, and 
d 
equal to eat ee 2 per unit of length. 
l-h 

The value of this, it will be seen, depends upon 
the ratio of | to h, and the greater the length of the 
cylinder compared with the diameter of the hole, 
the less this additional stress per unit of length be- 
comes. As a matter of fact, however, steam boilers 
are not made of rigid material, and the elasticity of 
the iron and steel of which they are composed 
causes the increase of stress due to the cutting of 
an opening in the shell to vary very considerably, 
and to be much greater at the edges of the opening 
than away from it. For instance, referring to 
Fig. 4, if we suppose the plate at each side of the 
opening to be divided into a series of narrow belts 
a, b, c, &c., of equal width, the stress in a is 
greater than that in b, while the stress in b is 
greater than inc, and so on. What is the precise 
rate of variation of the stress it is impossible to say 
in the absence of the necessary experimental data, 
but there is sufficient information direct and in- 
direct available to prove that the variation in ques- 
tion is great, and that the additional stress arising 
from the cutting of an opening in a boiler is borne 
almost exclusively by a short length of the shell on 
each side of the hole, and that at a little distance 
pos the weakening influence of the hole is scarcely 

elt. 

Probably the most direct evidence bearing on the 
point was afforded by the experimental boiler 
burstings, which took place some years ago under 
the auspices of the Manchester Steam Users’ Asso- 
ciation, and particulars of which were given in our 
issue for March 24, 1876. One of the tests was to 
ascertain the effect of an unguarded oval manhole, 
measuring 17 in. longitudinally by 13 in. trans- 
versely cut in the cylindrical shell. The boiler 
measured 21 ft. in length by 7 ft. in diameter, and 
was made of ;/; in, plates, and the shell gave way 
at the unguarded manhole at a pressure of 200 Ib. 
on theinch. So that although the normal stress 
on the cylinder consequent on such a pressure 
would only be about 9 tons per square inch, yet it 
was evident that at the edge of the hole it was 
sufficient to tear the plates which had a normal 
tenacity of 20 tons. Indirect evidence of a similar 
nature is also afforded by the fact that the strength 
of a boiler shell is determined by that of the rivetted 
seam, although the seam may only extend in a 
straight line across a single belt of plating, or in 





other words the ultimate resistance of a boiler shell 
cannot be taken as an average over its whole length. 

Although the weakening effect of a hole is, as we 
have said, somewhat localised, yet it will be evi- 
dent that the application of a mouthpiece of the 
same sectional area as the material cut away will 
not altogether atone for the loss of strength, partly 
because it would not be practicable to dispose of the 
material in the mouthpiece so as to compensate 
with mathematical precision for the extra stress 
brought into play, and partly, also, because of the 
bending action which takes place, and which, when 
the openings—as in the case of the rag boiler under 
consideration—are of large size may prove rather 
serious. In the rag boiler additional stresses would 
no doubt be set up in consequence of the impact of 
the semi-liquid contents on the bottom of the shell, 
as they were slowly carried round by the revolution 
of the vessel. 

Sometimes manholes and other large openings 
in boiler shells are strengthened with mouth- 
pieces made of cast iron. But the use of this 
material for such a purpose cannot be too strongly 
deprecated. Its use is objectionable on several 
grounds. The greater rigidity of the material as 
compared with wrought iron or steel, and its 
inability to stretch to the same extent, causes the 
additional stress arising from the cutting of the 
hole to be thrown almost exclusively on to the 
mouthpiece, so that its section on the longitudinal 
diameter is put into a state of severe tension, a 
kind of strain for resisting which the material 
is, in all first-class engineering designs, as far 
as possible avoided, both on account of its low 
tensile strength, which necessitates heavy and cum- 
brous castings, and also on account of the uncer- 
tainty which more or less attends the behaviour of 
cast iron under such conditions. Again, a cast-iron 
mouthpiece may be seriously strained during the 
process of application, for if it be not curved to the 
exact sweep of the shell—and it often happens that 
such is the case—then it is easy to see that the 
structure may be seriously distressed by the opera- 
tion of rivetting, the distress being none the less 
real because it is not afterwards discernible. 

The unsuitability of cast iron for mouthpieces 
and fitting branches was well brought out in the 
course of the experimental trials by the Steam 
Users’ Association, to which we have referred above. 
One of the tests consisted of the bursting of a cast- 
iron manhole mouthpiece, such as it was quite custo- 
mary at that time to adopt even by boilermakers 
who claimed to rank as first class. The mouth- 
piece in question had a diameter of 16} in., the 
diameter of the hole in the boiler shell being 21 in. 
The sectional area of the iron plate cut away was 
21 x 7, = 9} square inches, while the united area 
of the two sections of the cast-iron mouthpiece 
applied to replace it amounted to about 32 square 
inches, or more than three times as much, so that 
taking account even of the lesser tensile strength 
of cast iron it would appear that ample atonement 
was made. The result of the experiment, however, 
showed that such was not the case, for the boiler, 
which was 7 ft. in diameter, gave way at the mouth- 
piece at a pressure of 200 lb. on the inch, or 100 lb. 
less than the bursting pressure of the double-rivetted 
longitudinalseamsintheshell. If thestress onthesec- 
tional areaof the mouthpiece be taken as that due to 
the opening cut in the shell, then it would appear by 
calculation that the ultimate strength of the mouth- 
piece was less than 2$ tons per square inch of 
sectional area. As the casting was to all appear- 
ance perfectly sound, and had been applied with 
special care, the result of the experiment could not 
be regarded as abnormal, besides which it was corro- 
borated by further experiments. Measured in this 
way, therefore, it would appear that a cast-iron 
mouthpiece cannot be relied upon to resist the 
various stresses brought into play to anything like 
the extent that might be supposed, and we are glad 
to think that although such mouthpieces are still 
occasionally applied, they are almost universally 
discarded in first-class practice. 

The objections against the use of cast iron do not 
of course apply to cast steel, though the use of this 
material is mainly confined to the mouthpieces of 
small openings such as are cut for the application of 
the fittings, wrought iron or mild steel forgings being 
regarded on the whole as a more suitable and reliable 
material for such large openings as the manhole, &c. 

Whilst dealing with the weakening influence of 
openings in boiler shells, it may perhaps be con- 
venient to point out that the application of a steam 
dome sometimes constitutes a source of weakness in 





a manner that is not generally apprehended. The 
point to which we refer will be more readily grasped 
on a reference to Fig. 5, from which it will be seen 
that even if the plate at the base of a steam dome 
be not cut away, the application of such a structure 
introduces an element of weakness in consequence 
of the pressure on both sides of the shell at that 
part being balanced, so that the conditions of equili- 
brium are different to those of other portions of the 
shell. The plate at the base instead of being 
acted on at each point by tangential forces is con- 
verted into a curved plate stay which is pulled in 
the direction of the chord m, n, and against a 
strain in this direction it can offer little resistance. 
If the dome be of large diameter it is easy to see 
that serious deformation and localisation of stress 
may accrue as the result of this action, and several 
explosions have at various times been due to this 
cause alone. 

There are several other points in connection with 
the matter under discussion, which are of consider- 
able practical interest, but want of space forbids 
our dwelling upon the subject at greater length, as 
we have already trespassed beyond the limits we 
had originally drawn. The explosion of the rag 
boiler at New Mills, however, seemed to afford a 
convenient opportunity for directing attention to 
one or two points in connection with the weakening 
influence of large openings in rag boilers, kiers, 
and steam vessels generally that have appeared to 
us to call for remark on several occasions for some 
time past. 





NOTES. 
A Larce Brass Drawine. 

Ons of the new elements of construction rendered 
necessary by the invention of the dynamite gun by 
Captain E. L. Zalinski, has been the need of a 
brass shell forthe projectile. A firmin Waterbury, 
Conn., Brown and Brothers, have succeeded in 
making a shell of seamless drawn brass, with conical 
head, ;3; in. in thickness, and weighing 200 lb. Its 
length is 6 ft. 8 in., and inside diameter 14 in., the 
whole being in one piece produced by the cold flow 
of the metal drawn into shape with the hydraulic 
ram. This shell is designed for the purpose of 
carrying 600 lb. of explosive gelatine, and at Cramp 
shipyard, at Philadelphia, a special ironclad of very 
high speed is being built for the purpose of carrying 
this dynamite gun. 


CaRRIER PIGEONS IN THE Navy. 

Whether modern military commanders would sub- 
scribe to the theory as to the harmlessness of the 
dove, may well be doubted when we take into con- 
sideration the important services rendered by these 
feathered bipeds during the siege of Paris and on 
other occasions. Not content, however, with the 
present perversion of the carrier pigedn’s powers, 
the French authorities are attempting to make use 
of them for conveying information from warships at 
sea to certain stations on land, and with this object 
have fitted up on the St. Louis a dovecote, painted 
the most gorgeous colours, in order to permit the 
birds to recognise their home from a great distance. 
But the unfortunate kirds are not only to be inured 
to a life on the ocean wave, but must also be taught 
to stand fire, and their marine residence has there- 
fore been placed near some guns of large calibre 
which are in the routine of gun practice fired about 
200 times a week. As the vessel in question may 
cover hundreds of miles during a voyage, the 
success of the experiment seems very doubtful, but 
if a favourable result is obtained, the birds must 
certainly be credited with more than the fabled 
wisdom of the serpent. 


Tue Suxrz Canat. 

The number of ships which passed through the 
Suez Canal last year was 3137, their gross tonnage 
being 8,430,043 tons. The largest movement of ship- 
ping through the canal in any one month last year 
occurred in May, when 303 ships of an aggregate 
burden of 797,547 tons paid transit dues. Of the 
3137 ships which went through the canal last year 
2330 ships were English, leaving a balance of only 
807 ships carrying the flags of other nations. In 
this balance total of 807 ships, France figured for 
183 ; Germany for 159 ; Italy for 138; Holland for 
123; Austria (and Hungary) for 82; Norway for 
28 ; Spain for 26; and Russia for 22. Only three 
American vessels used the canal in 1887. The 
number of persons passing through the canal as 
passengers last year was 173,786, of whom 91,996 
were soldiers, 53,415 civil passengers, and 19,610 
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Mohammedan pilgrims. The total of 3137 ships 
passing through the canal last year compared with 
a passage of 3100 ships in 1886 ; 3624 ships in 1885 ; 
3284 ships in 1884; and 3307 ships in 1883. The 
average time occupied by each ship in the canal last 
year was 34 hours 3 min., as compared with 36 
hours 11 min. in 1886; 43 hours in 1885; 41 hours 
53 min. in 1884; and 48 hours 36 min. in 1883. 
The considerable reduction observable in the aver- 
age in 1887 and 1886 is due to sundry extensions 
and improvements carried out since 1885, which 
have considerably facilitated the passage of ship- 
ping. 
SHIPBUILDING IN Norway. 

The number of vessels built in Norway, both 
steamers and sailing ships, is getting smaller for 
every year, as the following figures will show, and 
the decline has been a singularly steady and 
regularone. The number of vessels built during 
the last five years was: 1883, 58 steamers of about 
15,800 net tons; 1884, 53 of about 12,640 net 
tons ; 1885, 54 of about 9621 net tons; 1886, 28 
of about 3075 net tons ; 1887, 10 of about 1003 net 
tons ; 1883, 72 sailing vessels of about 23,450 net 
tons ; 1884, 64 of about 28,150 net tons : 1885, 64 
of about 24,880 net tons ; 1886, 30 of about 12,099 
net tons ; 1887, 21 of about 4807 net tons. At 
the beginning of the present year the following 
steamers were in hand : 

Length. Breadth. Depth. 

Christiania Akers Engineer- ft. ft. ft. 


ing Co, onesteamship _... 85 16.5 
Arendal, one wooden steam- 

ship .. ad an .. 123.2 28 19.9 
Arendal, one wooden steam- 

ship ... ais im .- 123.10 28 19.9 
Christiansand Engineering 

Co., one steamship sas 49 10.1 
Christiansand Engineering 

Co., one steamship ee 80.7 16 11 
Bergen, one steamship .. 153.9 23.6 13.6 
Christiansand, one wooden 

steamship ... aS " 60 25.5 8.2 


The total tonnage amounts to 1563 tons. At the 
same time were in hand twenty-five sailing vessels 
with an aggregate tonnage of about 11,790 tons. 


Liquip Fuet Competition In Russia. 

The decision of the Russian Minister of Marine 
this week to fit a flotilla of torpedo boats with 
liquid fuel furnaces gives interest to a competition 
now in progress at the Petroleum Exhibition at 
St. Petersburg to ascertain the best type of pul- 
veriser displayed. Unfortunately the liquid fuel 
section is very incomplete, both from an inter- 
national and national point of view. No American 
or English inventors have taken the trouble to send 
models of their apparatus, while many Russian 
railways and firms are altogether unrepresented. 
For instance, the Griazi-Tsaritzin Railway, of 
which Mr. Urquhart is locomotive superintendent, 
and on which, as our readers are aware, liquid fuel 
has been applied to every engine, has sent no models 
at all, Mr. Urquhart’s own pulveriser being dis- 
played by another line, the Trans-Caucasian Railway, 
which has sent half a dozen excellent models of the 
different systems adopted for its locomotives. There 
is some talk of giving a gold medal for the best 
invention exhibited, but although the trials may be 
fair enough—the name of M. Gulishambaroff, as 
president of the jury, is a sufficient guarantee for 
that——still it is quite clear from what we have 
said that the result cannot be very satisfactory. 
In Russia, the United States, and Great Britain, to 
speak of no other country, there must be at the 
present moment at least 150 different systems for 
burning liquid fuel before the public, if not more. 
A competition that deals with only 20 or 30 may 
be very interesting, and very just, as far as it goes, 
but the result will by no means have the value that 
would have been the case if the majority, instead 
of only a few, of the liquid fuel appliances had 
been tested. 


Tue PROvERTIES OF A DIELECTRIC. 

M. Curie has made a series of experiments, com- 
municated to the French Academy of Sciences, on 
the relations between the absorbing power and the 
conductivity of dielectrics, When a_ potential 
difference is established between the two sides of a 
dielectric plate there is first a sudden charge, and 
the plate becomes the seat of an electric current 
which diminishes in intensity with time and ends 
by taking a constant value or by disappearing alto- 
gether. The first charge is very constant, whereas 
the conductivity of the plate is very variable. 
All plates of the same piece of substance give the 
same value for the instantaneous specific induc- 








tivity. But it is impossible to find two plates 
having the same conductivity. Two different 
plates of the same substance sometimes give a 
ratio of 1 to 5. A variation of temperature 
hardly alters the inductivity, but it greatly varies 
the conductivity, and the latter when the body re- 
turns to its old value is not what it has been before. 
M. Curie considers that a perfect dielectric would 
be one in which there would be no current after 
the immediate charge. All bodies seem to tend to 
the perfect dielectric state when their temperature 
is lowered. M. Boltzmann has shown that crystal- 
lised sulphur is a perfect dielectric. Quartz (plate 
parallel to the optic axis), topaz (plane of cleavage), 
mica, ebonite, are good dielectrics. Iceland spar 
(plate perpendicular to the optic axis), spar (plate 
parallel to the optic axis), quartz (plate perpendicular 
to the optic axis), sulphate of baryta, crystal, rose 
tourmaline (perpendicular), green tourmaline, alum, 
and glass increase in conductivity in the order given. 
The most perfect dielectrics, sulphur, rock, and 
fluor-spar are the three most diathermanous bodies, 
aud in a general manner the relation signalised by 
Maxwell between the conductivity and the absorb- 
ing power seems to be verified by the experiments. 


Harp oN ForEIGn ENGINEERS. 

Railway employés seem to be having a bad time 
of it in Russia just now. A few months ago an 
order was issued by the Government that no person 
was to be employed on any of the West Russian 
railways who was not a Russian subject. In con- 
sequence of this, many German and Belgian engi- 
neers and officials had to resign their posts, but the 
larger proportion remained and took the oath of 
allegiance to the Emperor. Now a fresh persecu- 
tion has descended upon their heads. No Russian 
subject is to be allowed to remain on the western 
railways after the lst of January next, year unless 
he is a proficient scholar of the Russian language. 
This is very severe on many persons who, living in 
the Polish and Baltic provinces where Russian is 
very little spoken, have had few opportunities dur- 
ing their career of learning the language, and find 
themselves compelled, after establishing by hard 
work and unremitting service a position, to learn 
the hardest and most hideous language in Europe, 
under pain of being dismissed in nine months’ time. 
We believe that those who thoroughly master the 
Russian language commonly admire it ; but there is 
all the difference in the world between a young man 
learning Russe at the outset of his career, when 
he has leisure and a supple tongue, and a busy 
middle-aged man sitting down, without any incen- 
tive, to grind at a language which has no aftinity 
with any other in Europe, and is cursed with a 
grammar containing the bewildering complications 
of them all. On this account the lot of these rail- 
way employés—and they number thousands—is not 
one to be envied, and we imagine that the existence 
of many will be embittered for months by the fear 
of the dread inquisition of linguistic professors, 
who, according to an order issued last week by the 
Minister of Railways, are to proceed from St. Peters- 
burg next December and put them to the torture. 
The worst of the matter is that the victims, even 
after shedding their nationality and changing their 
tongue, have no guarantee that they will not be 
turned out of their places next because they have 
not got pure Slavonic blood in their veins. Of 
course, the march of empire requires certain sacri- 
fices, but we confess that the whole affair seems to 
us very barbarous, and more worthy of the heathen 
Chinee than the so-called civilised Russians. That 
railway accidents have increased to an alarming 
extent in Russia of late is naturally to be expected, 
when competency is measured by nationality and 
lingo rather than by capacity for working a line, 
and we imagine that the increase will continue if 
the Panslavist policy be suddenly and so violently 
enforced as is apparently intended to be the case. 


RussraN Coat IN THE Brack Sza. 

The Russian Government has despatched Pro- 
fessor Mendelaeff, of the St. Petersburg University 
—whose name is so well known to scientific men in 
this country, from his having received the Davy medal 
a few years ago— on a special mission to the coalfields 
of South Russia. Professor Mendelaeff is to spend 
nearly three months in the Donetz coal region, the 
new coalfields of the Kherson district, the Caucasian 
coalfields of Tkirbuli, near Poti, and finally the 
petroleum districts of Baku, &c. The aim of his 
journey is to prepare a special report on the fuel 
capacity of Russia, with a view, it is understood, of 
enabling the Government to arrive at an early deci- 





sion whether foreign coal shall not be totally ex- 
cluded from that portion of the empire bordering 
on the Black Sea. His mission, therefore, is of 
some interest to this country, although not so much 
so as it would have been a few years ago when the 
Russian ports on the Black Sea drew almost the 
whole of their coal from England. In those times 
English coal mine proprietors pooh -poohed the 
slowly developing coalfields of the Donetz region as 
much as they now ridicule Russia’s attempts to send 
liquid fuel to the Mediterranean and Eastern seas. 
English soldiers always under-estimate the power of 
the enemy, and it is the general fault of English 
producers tu ridicule the attempts of foreigners to 
compete with them, until the competition has be- 
come too strong to be resisted. Many markets 
now closed to English goods would have been saved 
had precautions been taken in time. In regard to 
the Black Sea region, the competition of the Donetz 
coal was fostered by the gradual imposition of duties, 
and at length last year the tariff was revised in a 
manner that reduced the entry of English coal at 
least 50 per cent. The Russian Government now 
thinks the time ripe to dispense with English coal 
altogether, and in all likelihood before the summer 
an order will be issued prohibiting completely the 
importation of foreign coal in the Black Sea region. 
When this takes place we may prognosticate that 
the time will not be far distant when Russian coal 
will be also competing with ours outside Russia 
also; for the ‘coalfields of the Donetz valley are 
rapidly developing, and as soon as the new port of 
Mariopol, in the Sea of Azoff, is open for shipping, 
it will be possible to ship coal from Russia at a very 
low price indeed. This export, coupled as it will 
be with the growing export of liquid fuel, will pro- 
bably render Russia predominant in regard to fuel 
in the Black Sea, and a further impulse will be 
given to the material and political power of Russia 
in that quarter. In the meanwhile, until the supply 
of coal in Poland becomes more developed, no 
alteration will take place in respect to the importa- 
tion of foreign coal into Russia vid the ports of the 
Baltic. 


Pusiic Hot-Water System At Boston. 


A public hot-water plant, using a system of hot- 
water distribution, is being installed in the streets 
of a portion of the city of Boston, U.S.A. About 
13,000 ft. of mains have been laid under the streets, 
and a large amount of lateral connections are in 
progress. Instead of using steam for distribution, 
as in the successful steam company in the city 
of New York, hot water under a pressure of 
about 300lb. to the square inch, and heated to 
350 deg. to 400deg., is used. The boilers are a 
type of water-tube boilers designed for carrying 
the high pressure required by the system, which 
consists of two series of pipes, the supply pipe 
being 4in. in diameter and the returns 8in. These 
pipes are thoroughly covered by non-conductors of 
mineral wool and asbestos paper, and rest upon 
rollers, and also have suitable stufting boxes at fre- 
quent distances to allow for expansion and con- 
traction, The tunnel or subway containing the 
pipes is surrounded by a double row of brickwork 
with an air space between, and frequent man-holes 
lead to the surface. It is proposed to use this 
system for steam heating, making use of reducing 
valves to diminish the pressure from the water 
pressure of 300 1b. to the square inch to some con- 
venient amount, allowing it to expand into steam ; 
the portion of the water which is not converted 
into steam will be able to return to the system 
through the large return pipes before referred to. 
The basis upon which payments are to be made 
by each customer will be according to the amount 
of heat required, which will be ascertained by 
means of water meters, measuring its quantity, and 
recording thermometers which will indicate its 
temperature. In addition to ordinary purposes for 
which steam is used, it is the intention of applying 
it for protection against fire in the hollow spaces of 
buildings. It is estimated that there are 1000 
buildings within the area selected for the work of 
the company, and containing 130,000,000 cubic 
feet of space requiring artificial heat in cold weather. 
This, in addition to the amount of steam power re- 
quired for elevators and some minor manufactures, 
will represent an aggregate of 10,000 horse-power 
from the station. There is much in this system 
which is ingenious and valuable, but it is evident 
that its success will depend upon the exact condi- 





tions of carrying hot water at this enormous er. 
and temperature, and on the amount of heat brought 




































































Marcu 16, 1888.] 


ENGINEERING. 





271 








back to the station in the return mains, whose 
pressure is at present 175 lb. Up to the date of 
our latest information on the subject but few 
services have been laid, but the method of heating 
has thus far proved satisfactory to the patrons. The 
pressure on the boilers is 2001b., and is increased 
in the mains by means of pumps to 3001b. The 
frictional loss in circulating the water without heat- 
ing through 13,000 ft. of mains amounts to 30 1b. 
to the square inch. The whole plant has been very 
carefully and substantially built. 


Post Orrick TELEGRAPHY. 

The telegraphs of the Electric and International 
Telegraph Company, the British and Irish Magnetic 
Telegraph Company, and the United Kingdom Tele- 
graph Company were transferred to Her Majesty’s 
Government January 1, 1870. When the transfer 
took place the Electric and International Telegraph 
Company was giving its shareholders dividends at 
the rate of 10 per cent. per annum, the British and 
Irish Magnetic Telegraph Company had carried its 
dividends to 8 per cent. per annum, and the United 
Kingdom Telegraph Company (although a less well- 
established concern) had worked up to 6 per cent. 
per annum upon its shares. The substantial fact 
is accordingly established that when the Government 
purchased the undertakings of the three companies 
they were all more or less remunerative concerns, 
while in the seventeen years which have since 
elapsed, the,Government has failed to earn even 
3 per cent. per annum upon the capital which it has 
expended in its telegraphic venture. It appears 
that the sum which the Government originally paid 
the companies as the consideration for the transfer of 
their lines was 7,588,7571. In 1872 further capital 
was raised to the extent of 1,079,0431., and in 1874 
another addition of 1,347,152/. was made to the 
capital account. In 1876 another 525,486]. was 
tacked on, and in 1878 it was found necessary to 
raise 407,7351. more, making an aggregate of 
10,948,173/. On the other hand, a small surplus 
revenue was earned in 1870 and 1871, after paying 
interest on the stock created for telegraphic pur- 
poses. These surpluses enabled the Government 
to purchase and cancel stock to the extent of 
67,602/., so that in 1886 the capital account stood 
definitively at 10,880,571/., involving an annual 
charge for interest of 326,417/. We have stated 
that a surplus revenue was earned in 1870 and 
1871, and to be more precise we may observe 
that the surplus for 1870—that is, the balance 
remaining in hand after providing for interest 
on capital at the rate of 3 per cent. per 
annum—was 47,425/., the corresponding surplus 
for 1871 being 56141. Since 1871 the era 
of surpluses has altogether closed, and yearly de- 
ficiencies of apparently increasing gravity have been 
the rule. In 1872, the deticiency was 118,9671. ; 
in 1873, 177,9891. ; and in 1874, 207,898. The 
system of account keeping adopted was changed in 
1875; the financial year being made to end 
March 31 instead of December 31. The accounts 
for 1875 thus come out as accounts for 1875-6, 
or, in other words, for the fifteen months 
ending March 31, 1876, in which period there 
was a deficiency of 191,634/. In 1876-7 the de- 
ficiency stood at 187,2591. ; in 1877-8, at 189,0661.; 
in 1878-9, at 114,120/.; in 1879-80, at 29,9091. ; 
in 1880-1, at 984/. ; in 1881-2, at 112,525/.; in 
1882-3, at 142,224/.; in 1883-4, at 346,114. ; in 
1884-5, at 362,767/.; and in 1885-6, at 371,554. 
It follows that the definitive loss sustained by the 
Government upon its telegraphic venture to March 
31, 1886, was 2,553,010l., although the interest 
charge on capital was only at the extremely mode- 
rate of 3 per cent. per annum. It must be ac- 
knowledged that such a result as this is scarcely 
calculated to encourage the transfer of the railway 
system of the country from the hands of private 
companies to those of Government officials. A loss 
of 2,553,0101. is not altogether a matter of indif- 
ference to the typical British taxpayer, but what 
would be the position of that unfortunate individual 
if Government officials floundered into a venture 
of 1,000,000,000/.! It may be pleaded by way of 
extenuating the pvor financial results attained in 
connection with Post Office telegraphy, that many 
extensions and improvements have been charged to 
revenue which might fairly have been imputed to 
capital. There may be something in this; but, on 
the other hand, it is right to recall the fact that 
since the original transfer in January, 1870, the 
capital account has been admittedly increased to 
the extent of 3,291,814/., and it would have been, 








in our judgment, far better to have gone on in- 
creasing the capital account instead of mixing up 
capital and revenue so as to render the definitive 
financial results: obtained less intelligible. We 
may have something more to say upon this ques- 
tion of Government telegraphy in a future impres- 
sion. 





ALLOYS. 

Last Monday the first of a series of three lectures 
on the subject of ‘‘ Alloys” was delivered by Professor 
W. Chandler Roberts-Austen, F.R.S,, in the rooms of 
the Society of Arts, Adelphi. In commencing his 
lecture Professor Roberts- Austen stated that there was 
a popular impression that chemistshad consigned alloys 
to oblivion, but this view was only partly true, as 
chemists were now turning to metallurgists for help 
in explaining the constitution of the various organic 
compounds. For centuries the history of chemistry 
was the history of alloys, and much valuable informa- 
tion on the subject was contained in ancient works on 
chemistry. The art of separating metals from their 
ores was quickly followed by the knowledge of uniting 
metal with metal to form valuable compounds. In 
early times many metals had been used in a native 
state, which were now only used in the form of alloys. 
Thus Greek vases had been discovered consisting of 
practically pure antimony ; nevertheless, Dr. Schlie- 
man’s discoveries had proved that this people were 
acquainted with alloys of copper and silver, gold and 
silver, and silver and lead, all artificially prepared. 
Throughout the middle ages the action of a base metal 
on a noble one had been considered as corrupting the 
latter, but in 1540 Muschenbrock had contested this 
view, and at the same time had shown that metals 
should be united in definite weights and not at 
random. 

There were four old writers who took a prominent 
pen for their researches on alloys. These were 

eaumur, Muschenbrock, Gellart, and Achart. Reau- 
mur’s observations on steel read like those of a modern 
writer. He stated that steel only differed from iron in 
being more easily penetrated by sulphurs and salts, 
and on this he founded a theory of the hardening of 
steel, which, if he had only known that it was carbon 
and not sulphurs and salts the steel contained, would 
have been nearly identical with some modern views on 
this subject. Gellart considered the relation of fluid 
metals to each other regarded as solvents. He knew 
that by a superior solvent property one metal could 
displace another. Muschenbrock examined the tena- 
city of alloys, and obtained the results agreeing remark- 
ably well with modern observations. Achart studied 
the electric behaviour of these substances, and showed 
that with regard to their conductivity for heat and 
electricity they must be ranged in the same order. 
The importance of employing pure metals in forming 
alloys whose behaviour was to be studied, was not recog- 
nised till about the middle of the eighteenth century. 
In 1860 we come to Mathiesson’s works, which were of 
the greatest value. He studied the effect of uniting 
metals on their electrical resistance, and pointed out 
that his results could not be explained unless the metal 
in the alloy existed in a different condition to that 
which we were accustomed to in the free state. 

Alloys could be formed in different ways; the most 
usual was by fusing the constituents, but they could 
also be produced by the compression of metallic 
powders and by electro-deposition. 

Taking a piece of tin, which, as they knew, could 
be bent, emitting at the same time its peculiar cry, a 
small percentage of arsenic would destroy this cry, 
and a slightly greater amount would give an alloy 
having properties differing from both its constituents, 
and very closely resembling zinc. Rubbing a little 
mercury round a bar of tin, the latter was-rapidly 
penetrated, and could then be broken with ease. 

Some metals evolved heat in uniting, whilst others 
absorbed, it producing cold. Of the first class of alloys 
were aluminium and copper, platinum and tin, bis- 
muth and lead. All these metals, however, united at 
a comparatively elevated temperature, so that the 
experiment could only be carried out in a laboratory. 
Mercury and sodium, however, also gave out heat in 
uniting, and this experiment he could show them in 
the room. Cuvld was produced by mixing together 
equivalents of tin, bismuth, and lead, in the form of 
powder, and finally adding mercury to the mixture. 
The heat absorbed was so great that by placing the 
above mixture in a small flask, standing on a wetted 
board, and then adding mercury, the flask would be 
frozen to the board. The same fact, as to the pro- 
duction of cold, could also be demonstrated with a 
thermopile. The above results led to important con- 
clusions which he would deal with in the third lecture. 
The result was not the same if one took fusible metal, 
consisting of the same ingredients fused together and 
acted on it with mercury. Cold indeed was produced 
in the latter case, but not to nearly the same extent, 
thus showing that molecular work had been done in 
the act of fusion. 

Mr. Spring had shown that by compressing metallic 








powders the whole might be welded into one solid 
mass. This led to important results, as Mohr had 
shown that cohesion itself was but a kind of chemical 
affinity. The welding was due to the pressure simply 
and not to the heat generated during the process, 
which was totally insufticient:for the purpose. 

Though metals might be united by fusion or com- 
pression, it did not therefore follow that they would 
remain united in cooling. The little mass of metal he 
held in his hand was once a uniform molten mass of 
lead and zinc, but on cocling these had separated out 
so completely that he could flatten out the lead at one 
corner or crush the zinc at the other. A similar sepa- 
ration took place if a molten mass of copper, lead, and 
antimony was allowed to cool in a cylindrical mould, 
There was another class of alloys. Depretz had shown 
that when an alloy of rhodium and lead was treated 
with nitric acid, a black residue was obtained, which, 
in a vacuum, would deflagrate or even explode with 
the evolution of nitrogen and oxide of nitrogen, just 
like certain organic substances. 

Guthrie showed that alloys in solidifying threw otf 
certain groups of their constituents, and that in the 
alloy which finally remained, and was the most fusible 
of the set, the metals were not in atomic proportions. 
This was important, as Mendeleef regarded solutions as 
strict chemical combinations at temperatures higher 
than their dissociation temperatures, and showed that 
alcohol would form perfectly definite hydrates with 
water. He had there an alloy which greatly resembled 
ordinary cast-iron in appearance, and it did in fact 
consist of iron, with only a small proportion of anti- 
mony, yet on filing it the particles removed by the 
tool would take fire in passing through the air, thus 
demonstrating the great effect of ‘small quantities of 
metals on each other, perhaps the most interesting 
branch of metallurgy. 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held on March 
10, Professor Reinold, President, in the chair, Mr. C. E, 
Burton was elected a member of the Society. Mr. G. L. 
Addenbrooke exhibited and described a compact form of re- 
flecting galvanometer, lamp, andscale which he hasdesigned 
as a portable commercial instrument, and also a modified 
Post Office Wheatstone’s bridge. In the galvanometer 
the coils are easily removed or replaced by others, and 
loose wires for connecting the coils together are avoided, 
the required connections being made througk the screws 
which secure the coils in position. The suspension is 
arranged so that the needle can be quickly taken out 
without breaking the fibre, and replaced by another for 
ballistic purposes if rary’! A simple liquid damping 
arrangement is provided. The lamp (a paraffin one) is 
inclosed in a copper cylinder, which also supports the 
seale. The height of the lamp and scale can be varied, 
and the beam of light can be directed at different alti- 
tudes by having the lens tube mounted on pivots, the line 
joining them passing through the centre of the flame. The 
whole is very compact and portable. 

** On the Measurement of the Power supplied to the Primary 
Coil of a Transformer.” Mr. E. C. Rimington read a 
paper on this subject. The first part of the paper con- 
tains a proof of a formula given by Professor Ayrton at a 
recent meeting of the Society of Telegraph Engineers for 
measuring the power given to a transformer by using a> 
Siemens watt meter, and the disadvantages of the method 
are enumerated. A method is then described in which 
a high-resistance dynamometer is used. One coil of the 
dynamometer is placed as a shunt to the primary coil and 
the other as a shunt to a known inductionless resistance 
R placed in series with the primary. The time constants 
of the dynamometer coils are made equal by adding an 
inductionless resistance to the one having the greatest 
time constant. Thus arranged, the difference of phase 
between the currents in the dynamometer coils is the 
same as that between the P. D. and current in the 
primary of the transformer. The mean power pm is 
shown to be 

K 
R 
is the constant of the dynamometer for watts, 5 the read- 
ing of the torsion head, and 9, the lag angle of the currents 
in the coils of the dynamometer, which can be determined 
from their time constant and periodic time. The best 
method of arranging the dynamometer in order that R 
may be as small as possible is discussed. 

rofessor Ayrton pointed out that the formula first re- 
ferred to by the author was given to show why a watt- 
meter should not be used, and that the method suggested 
by Mr. Rimington was a modification of the well-known 
electrometer method, but with an additional serious objec- 
tion, that the periodic time must be known, He also de- 
scribed a direct-reading method of using an electrometer, 
on ordinary transformer circuits, suggested to him by Mr. 
Sayers. 

r. Blakesley thought the above formula given by Mr. 
Rimington would only be true where there is no iron in 
the circuit. He described a method of determining the 
power by observations on two low-resistance dynamo- 
meters, one of which is placed in the primary circuit. Of 
the other dynamometer one coil is whsend in the primary 
and the other in the secondary circuit. The power is 


given by pm = A a, 7) + 12 “Cc dg, Where 71, 7%, m, n are 


pu=K 5 (1+tan? ¢,) where 


the resistances and numbers of convolutions of the primary 
and secondary coils, A and C the constants of the dyna- 
mometers, and a, and as their reading. A geometrical 
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construction from which the formula is deduced was 
ven. 
ue Sumpner said all the formule at present obtained 
were founded on the assumption that the induction coeffi- 
cients of a transformer under working conditions are 
constant, but in a paper to be brought before the Society 
shortly he hoped to show these assumptions to be erro- 
neous. 

In replying, Mr. Rimington said if the periodic time 
was not known beforehand, it could easily be determined 
from the note given out by a telephone placed near the 
transformer. 

** On the Magnetic Circuit in Dynamo Machines,” by Pro- 
fessor W. E. Ayrton and Professor J. Perry. An abstract 
was read by Professor Perry. The authors have worked 
outa number of formule for dynamomachines involving the 
thickness ¢ of the armature winding, and a the highest per- 
manent current density pe square c.m. of cross-section of 
that winding. One of them is 


_2uvNta 

ad 10e 
where W = highest permanent output in watts, v=circum- 
ferential velocity, and N=total induction through the 
armature. As the winding is thin ¢ a?xq? a constant. 
For the best modern machines which do not too hot, 
g has a value of about 288. It is shown that the best per- 
manent output isa maximum when the magnetic resistance 
of the space occupied by the armature winding is equal to 
all the other magnetic resistance in the circuit, and the 
best machines are found to satisfy this condition. From 
this important result the characteristic of such a dynamo 
can be drawn with considerable accuracy. For small in- 
ductions the air resistance only need be considered, and a 
line drawn on squared paper connecting N and S!' A! 


satisfying 
n=47 S! A! . 2 (d+t) 
10 a 

gives the firat part of the characterstic, where S! A'!= 
amptre turns, d=clearance, and a, the area of the pole 
pieces exposed to the armature (increased by a fringe of 
0.8 (d+t) all round). From the maximum value of N 
(viz., a, 8,) where a,=area of diametral section of iron in 
armature, and 8,=maximum induction (17,000 to 18,000) 
find the value of S' A' from the formula 


natn StAlae 
10 ao 


and plot the values of N and S' A! as the co-ordinates of 
a point. A curve drawn through this point to touch the 
line first drawn at a point corresponding with N=4 a, f, 
will not differ materially from the characteristic of the 
constructed machine. 

** A Note on the Employment of an Electro-Dynamometer 
for Determining the Difference of Phase of Two Harmonic 
Currents of Electricity,” by Mr. T. H. Blakesley, was taken 
asread. This is a claim of priority for a method published 
by the author in the Hlectrician of October 2, 1885, which 
has recently been described and claimed as the invention 
of Professor Ferraris, in 2 paper communicated to the 
Royal Academy of Science of Turin. In a book on 
alternating currents, published at the end of 1885, Mr. 
Blakesley shows how the method can be used for de- 
termining induction coefficients and capacities, 











MroroPHONE FOR JAILs.—An electrician while confined 
in a jail in Texas, U.S., devised an application of the 
microphone so that any interference with the bars or locks 
would be audible at once in the office of the warder, thus 
in scientific work repeating the ear of Dionysius, 

German Coat Exports.—The exports of coal from Ger- 
many in the first eleven months of last year were 7,971,082 
tons, as compared with 7,878,428 tons in the correspond 
ing period of 1886. In the 7,971,082 tons representing 
the exports for the first eleven months of last year the 
deliveries to the Low Countries figured for 2,787,587 tons, 
and those to Austria and Hungary for 2,427,174 tons. 





VicroriIA.—Victoria was separated from New South 
Wales in 1851, and covers an area of 87,884 square miles, 
or 56,245,760 acres, occupying about one thirty-fourth 
part of the surface of the Australian continent. The 
population of Victoria was only 177 in 1836; in 1861 it 
was 540,328; and in 1886, 1,009,753. Melbourne has a 
population of 360,000. 





GLOUCESTERSHIRE ENGINEERING Socizty.—Under the 
above title an engineering society has been recently started 
in Gloucester, which promises to become a decided success, 
Although only some few weeks old it already numbers 
fifty members, including most of the leading engineers of 
the district. It embraces all classes of engineering, most 
of which are represented. The honorary sonata is Mr, 
J. D, Humpidge, works manager to Messrs. Fielding and 
Platt, and among the names on its books are Messrs. 
James Platt, G. Keeling, John Fielding, A. Slater, J. J. 
Seekings, W. Clegram, &c., 

BaRokLONA EXHIBITION.—At the request of the Secre- 
tary of State for Foreign Affairs, the Society of Arts has 
undertaken to promote the interests of the Exhibition in 
this country, and to act as the intermediary between Bri- 
tish exhibitors and the executive of the Exhibition. The 
Exhibition is announced to be opened on the 9th April, 
and the date for the receipt of applications from foreign 
exhibitors has already passed. A request for an extension 
of the time has been made to the Spanish executive. In 


the mean time, British manufacturers who wish to take 
part in the Exhibition, and have not already sent in appli- 
cations for space, may apply to the secretary of the Society 
of Arts, John street, A 


elphi, W.C, 





MISCELLANEA. 
Tue Betchworth or Dorking Tunnel, the roof of which 
fell in last July, has now been reopened for traffic. 


A gun of 150 tons weight is now being constructed at 
Essen by Krupp; itis similar to the 120-ton gun, but is 
longer, and will have a much greater range. 


The Berlin War Office has issued orders for the imme- 
diate strengthening of all the forts round Koenigsberg 
with armour turrets. 


The Prince of Wales has promised to visit Blackburn, 
accompanied by the Princess, on May 16, to lay the 
foundation stone of the new technical school, which is to 
be erected there at a cost of 25,000/. 


Serious landslips have occurred on the Calais-Boulogne 
line owing to the recent heavy rains, and it is feared that 
the tunnel, at the entrance to which these falls have taken 
place, is seriously injured. 


We have received Part I. of Cassell’s Technical Educator, 
containing articles on Building Construction, Weapons of 
War, Civil Engineering, Technical Drawing, and many 
kindred subjects. 


On Monday, the 12th instant, the first train of forty- 
one wagons, containing 1000 tons of ore from the Gellivara 
iron ore mountains, arrived at the quay of the Swedish 
and Norwe gian Railway Company, at Lulea. 


A number of very successful experiments have re- 
cently been carried out at Bolton, with a new variety of 
automatic sprinklers, now ay introduced by Messrs. 
Witter and Son, fire engineers, Crown Works, Bolton. 


We have received a copy of the catalogue of the Thames 
Bank Iron Company, which contains full descriptions and 
prices of the hot-water pipes, connection, boilers, and 
other appliances manufactured by this company. 


Telephonic communication is to be established between 
Paris and Marseilles. The line, which is to be of phos- 
phor-bronze, will be carried underground as far as Nogent- 
sur-Marne, and from this will follow the Paris-Lyons- 
Mediterranean Railway line. 


Arrangements are being made by the wealthy merchants 
of Tokio and Yokohama to build a harbour, wharf, and 
graving dock at the last-named place. The different pro- 
moters have not yet arrived at a complete agreement as to 
the whole of the above works, but a graving dock will 
certainly be built, and is estimated to cost 1,000,000 yen. 


The gross receipts of the 23 principal railways in 
the United Kingdom, for the week ending March 4, 
amounted, on 15,837 miles, to 1,116,180/. and for the cor- 
responding period of 1887, on 15,708? miles, to 1,132,727/., 
an increase of 128} miles, or 0.8 per cent., and a decrease 
of 16,547/., or 1.4 per cent. 


An exhibition of life-saving apparatus will be held 
next month at the People’s Palace, London. Con- 
ferences will be he!d from day to day, and discussions 
on the merits of the exhibits. Applications for space, 
or for reading papers, should be made by letter only to 
the chairman of the Life Saving Apparatus Committee, 
the People’s Palace, Mile End-road, London, 


It is stated that a M. Hermel has lately succeeded in 
producing a thermopile, with an electromotive force of 
0.18 volts and an internal resistance of 0.009 ohms. As 
the best of elements previously known had only an electro- 
motive force of 0.1 volts with an internal resistance of 
0.015 ohms, this new pile seems to be a considerable 
advance on previous attempts in this direction. 


The municipal authorities at Havre intend to adopt 
electricity for lighting the principal streets of this town, 
and will grant a concession for six years to a company 
undertaking the necessary works. Underground conduc- 
tors are to be used, the cables being carefully insulated, 
and inspected at frequent intervals. The company will 
be permitted to supply electricity to private consumers, 
but no monopoly of this kind will be granted. 


His Majesty the King of the Belgians offers a prize of 
25,000 francs for the best work on the means of procuring 
abundant and cheap drinking water of the best quality 
for large towns, and in particular for Brussels and its 
suburbs, regard being had to the anticipated growth of 
the population. The essays, which must be sent in be- 
fore January 1, 1893, to the Minister of Agriculture, 
Industry, and Public Works, Brussels, may be written in 
French, Flemish, English, German, Italian, or Spanish. 


Messrs. J, W. Singer and Sons, of Frome, are attempt 
ing to revive the Cire Perdue process of casting in bronze, 
which consists in first moulding the object to be cast in 
wax, which is then covered with a matrix of sand. When 
set the mould is placed in a hot oven, causing the wax to 
melt and run out of the mould, which is then filled with 
the molten metal. The great difficulty hitherto experi- 
enced in carrying out this process has been to get rid of 
the numerous air bubbles, but this Messrs. Singer have at 
length succeeded in doing. 


The next meeting of the Institute of Patent Agents 
will be held on Wednesday, the 2lst inst., at 19, South- 
ampton-buildings, Chancery-lane, London, when the 
following business will be transacted: 1. To accept or to 
reject, without debate, certain suggestions for amendment 
of the Patent Law. At the last ordinary meeting the follow- 
ing resolution was passed : ‘‘ That, in the general interests 
of the Institute it would be inexpedient for any recom- 
mendation entailing an alteration in the law to be put 








forward as emanating from this Institute as a body unless 








adopted or confirmed by three-fourths of the members 
present at a meeting called for the pu .” 2. To read 
and discuss a paper by Mr. G. G. M. Hardingham, Fel. 
en Ta **On the Proposed Patent Law in Switzer. 


According to the report of Mr, Lyall,fconsul at Galves- 
ton, the expenses of a working man with a wife and six 
children in that district will not be less than 180/. a year, 
601. of which go to and protect manufacturers. He pays 
80 per cent. on woollen clothing, 45 per cent. on cottons, 
50 per cent. on ‘‘ notions,” 35 per cent. on shoes, 25 per 
cent. on leather, 60 per cent. on china ware, and 45 per 
cent. on cutlery, or on the average about 45 per cent. 
taxes on actual necessaries. The American workman 
earns higher wages than the European, but clothing is 
more than twice as dear as in London, and the alleged 
cheapness of provisions in the United States is a pure 
fiction. In the towns, especially in the Southern States, 
the cost of living is double or treble what it is in Europe, 
In consequence of the tariff the people cannot afford to 
buy decent clothing, and are almost to a man ragged and 
meanly dressed. 


A method of sewer ventilation, which completely 
deodorises and disinfects the escaping gas, has been in- 
troduced by Mr. Keeling. The invention consist of a 
ventilating column resembling an ordinary lamp-post in 
appearance, which communicates with the sewer. At 
the base of the column is placed an air gas burner of special 
design, surrounded by a conical iron casing and sur- 
mounted by two conical chambers. A very high tem- 
perature is thus created inside the chambers and cones, 
causing an up-draught from the sewer, the vitiated gas from 
which comes in contact with the gas flame and with the 
ribbed surfaces of the heated iron cones above it. The 
cones are arranged so as to baftle the draught, and cause all 
the air to come in contact with the heated iron, in this 
way completely destroying any living organic matter in 
the sewer gases... These ventilators, which are surmounted 
with ornamental gas lamps, have been under trial for some 
time past at Richmond, Ealing, Leicester. 


The fifth meeting of the current session of the Liverpool 
Engineering Society was held on Wednesday, the 7th 
inst., Mr. C. H. Darbishire, A.M. Inst. C.E., president, 
in the chair. Mr. J. H. T. Turner, A.M., Inst. C.E., 
read a paper entitled ‘‘ Filtration of Sewage,” dealing 
with some aspects of the question of sewage irigation as 
practised in this country and abroad. After reviewing 
the subject of the pollution of streams by sewage, he con- 
sidered the various methods adopted to defecate sewage so 
as to render it admissible into streams. Coming to the 
question of cleansing sewage by passsing it through land, 
he criticised the prevailing practice in England, and con- 
cluded that a frequent cause of the ill success attending 
sewage farms arose from (1) the small area in proportion 
to the sewage to be disposed of; (2) the heavy burden 
imposed upon the farms by the elaborate system of under- 
drainage necessitated by the small area in use ; and (3) from 
the variable nature of the sewage, owing to combining the 
storm water with the sewage proper. 


A paper of more than usual importance is announced to 
be read at the next meeting of the South Staffordshire 
Association of Iron and Steel Works Managers, to be held 
at Dudley on March 24. The title of the paper is ‘‘ Keep’s 
Tests for Foundry Iron, a Proposed Standard Series of 
Tests for Pig Iron for Foundry Purposes.” Mr. W. J. 
Keep, C.E., the author of the paper, is superintendent of 
the Michigan Stove Company, Detroit, Michigan, U.S.A. 
At these works 70 tons of iron are daily run into stove 
plates, and as the result of a good many years experience 
a system of tests have been devised which gives every 
satisfaction, and which have recently been adopted by a 
number of American firms engaged in the sale or use of 
foundry pig. Mr. Keep’s paper has been revised, and will 
be communicated by Mr. Thomas Turner, Assoc. R.S.M., - 
lecturer on metallurgy at Mason College, who has himself 
devoted considerable attention to foundry iron, and it is 
anticipated that even where these tests are not adopted 
considerable interest will be taken in the new methods of 
testing introduced by Mr. Keep. 

Some interesting experiments with a lamp invented by 
Captain Doty were made on the 12th inst. at the works 
of Messrs. Frederick Braby and Co., Limited, Deptford. 
Owing to its portability and economy, this lamp should 
be of great use to railway contractors, shipbuilders, and 
others engaged in large works. The lamp is made in three 
sizes, yielding a light equal to 300, 500, and 1000 candle- 
power, but there is practically no limit to its illuminating 
capacity. The experiments were made with lamps of the 
intermediate size, and it was found that the lighting 

ower was effective for a distance of fully 70 ft. The 

e of the lamp is formed of a portable oil tank, which 
is about half filled with oil, and into this air is pumped as 

uired, forcing the oil up into the burner, on reaching 
which it is passed through heated coils, and is thus con- 
verted into gas, A very small quantity of oil is consumed 
in heating the coils. The oils suitable for use in the lamp 
are ordinary paraffin and petroleum, and the quantity 
burned in the 500 candle-power lamp is about three-quar- 
ters of a gallon per hour, so that a light covering a very 
large area can be produced at a cost of under sixpence an 
hour. The Doty Ce has this further advantage that it 
is self-generating, and requires no steam or other motive 
power ; the only attention required after lighting is that a 
little air shall be pumped in about every two or three 
hours. The invention has, we are told, already been 


largely adopted. 


PortLAND.—Negotiations have been renewed between 
the Grand Trunk Railway Company of Canada, and the 
Allan Line, with a view to the latter making Portland 
again its winter port. 
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DETAILS OF EXPRESS LOCOMOTIVE; MIDLAND RAILWAY. 
CONSTRUCTED FROM THE DESIGNS OF MR. S, W. JOHNSON, LOCOMOTIVE SUPERINTENDENT. 


Fig.7. 
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In our issue of the week before last we gave in our 
two-page engraving, and on page 216, perspective 
views of one of the new class of express locomotives 
recently introduced by Mr. 8S. W. Johnson on the 
Midland Railway for working some of the fast traffic 
on that line, This week we publish another two-page 
engraving, together with views on the present page 
and page 264, showing longitudinal and cross-sections, 
&c., of the same engine. 

Referring to our engravings it will be seen that the 
engine is eight-wheeled, there being a single pair of 
driving wheels, a four-wheeled bogie at the leading 
end, and a pair of trailing wheels, ‘The driving wheels 
are 7 ft. 4 in. in diameter, while the cylinders (which 
are inside) are 18 in. in diameter, with 26 in. stroke, 
the tractive power which the engines are capable of 
exerting being thus a = 95.7 lb. for each pound 
of effective pressure per square inch on the pistons. 
The boiler pressure is 160 Ib. per square inch. 

The construction of the boiler presents no special 
features, The shell is of steel a the barrel is 4 ft. 
2 in. in diameter inside the largest ring, and contains 
242 copper tubes 1fin. in diameter outside and two 
tubes 14 in, in diameter outside, the length between 
tube-plates being 10 ft, 8,2; in., and the thickness No. 12 
B.W.G. at the firebox end, and No. 14 at the smoke- 
box end. The firebox casing is 6 ft. 6 in, long, and 
the inside firebox, which is of copper, is 5ft. 7}4 in. 
long at the top, The chief proportions of the boiler 
are as follows ; 


Heating Surface : sq. ft. 
Tee: ladidaatou sine wml ee 
Firebox... a 550 di. ed. 117.0 

Total 1240.6 
Firegrate area... “fb ra ni 19.68 
Flue area through tubes disregarding 

ferrules... e oa os a 2.64 
Area through chimney ... 1.41 


Ratio of grate area to heating surface... 1: 63.04 
»  fluearea through tubes to grate 
1: 7.49 


> wat wil 1:13.9 

As we have already stated, the workin pressure is 
160 lb. per square inch. The boiler is fitted with a 
specially designed injector (of the self-starting type) 
peven on the back of the firebox, the arrangement 

ing such that the injector, injector clack box, and 
steam cock are combined in one casting. There are 
also cast on the side of the injector flanges for carry- 
ing the automatic steam and vacuum brake valve and 
the steam sanding valve, the engines being fitted with 
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Messrs. Gresham and Craven’s sand ejectors, which, 
by a jet of steam, throw the sand directly under the 
treads of the driving wheels. 


on the Midland Railway with, we understand, very 
satisfactory results. The injector just mentioned is so 
arranged that the whole of the internal parts can be 
examined or removed, while the boiler is under steam. 

The engineis double-framed, the frame plates being 
of steel. As will be seen from our engravings, the 
crank axle has bearings in both frames, while the trail- 
ing wheels have outside bearings only. The inside 
frames are widened out just behind the motion plate, 
as will be seen from the plan. The frames are ex- 
ceedingly well stayed transversely ; the motion plate 
is a steel casting, as is also the transverse stay just in 
front of the firebox casing, while another steel casting 
carries the front end of the boiler at the cylinder cross- 
flange, the boiler barrel being prolonged forward to rest 
on this casting, so that the rivets passing through the 
tubeplate flange are free to be got at, after removing the 
cleading. The form of this last-named or is 
shown ‘hy the cross-section through the smokebox, 
Fig. 4, page 264, from which view it will be also seen 
that the smokebox is double, an internal shell reduc- 
ing its capacity. 

The arrangement of the bogie is shown by the song 
tudinal section on our two-page engraving, and by the 
cross-section, Fig. 4, on page 264. It is of the Adams 
type, the frame having a lateral traverse as well as 
being able to turn on the pin. The bogie pin is a steel 
casting fixed to the bottom of the smokebox, and it 
rests on a gun-metal ring, which is interposed between 
the flange of the pin and the casting on the bogie frame 
as shown in Fig. 4. This view also shows clearly the 


The arrangement is | 
shown in our longitudinal section, and it is being used | 


|arrangement of the springs by which the lateral tra- 
verse of the bogie is controlled. 

The driving axle-boxes for the inside frame bearings 
are of wrought iron case-hardened, and the guides of 
chilled cast iron, while the boxes for the outer bear- 
ings are of gun-metal. The inner and outer bearings 
of the crank axle are 74 in. in diameter by 7} in. long, 
and 63 in. in diameter by 9 in. long, respectively, while 
the crank-pin bearings are 4 in. long by 7 in. in dia- 
meter. As will be seen from the plan, Fig. 2, the 
crank webs are hooped and each crank-pin has a bolt 
24 in. in diameter passed through it. The valve 
| motion is of the shifting link type with large wearing 
| surfaces, the pins being 1}? in. in diameter. The eccen- 
tric straps are of cast iron, and the eccentric sheaves 
are 3 in, wide. 

The engine is fitted with the usual gear for working 
the automatic vacuum brake, and also with a steam 
brake acting on the engine driving wheels and on the 
wheels of the tender. The steam brake cylinder is 
situated under the ashpan, its construction being 
shown in detail by the views (Figs. 6 to 11) on the 
present page. The weight of the engine is as follows: 


Weight of Engine Empty : Tons, cwt. qr. 


On bogie pak! Bag 13 10 O 
»» Griving-wheels ... 16 10 0 
», trailing ,, os a 

Total ... 40 7 2 


Weight of Engine in Working Order : 
Tons. cwt. qr. 





Onbogie ... -. 14.13 2 
», driving wheels ... 17 10 O 
* trailing 4, . li 10 1 

Total ... 43 13 8 


The engine is provided with a six-wheeled tender of 
the pattern which we illustrated on page 604 of our 
last volume, this tender carrying 3250 gallons of water 
and 2 tons of coal, and weighing when full 36 tons 
lewt. 1 qr. 

The engines of the type we have been describing— 
known on the Midland Railway as ‘‘ Class 26”—were 
built at the company’s works at Derby, and have now 
been running several months. They are employed in 
working the express traffic between London and Not- 
tingham, the trains having bovked speeds of from 
50 to 53 miles per hour. The ruling gradient is 1 in 120, 
and the average load is equal to nine carriages, makin 
a gross-weight of 170 tons, including the engine cm 
tender. The consumption of fuel on these trips is, we 
are informed, from but 20 lb. to 21 Ib. per mile of 





ordinary Derbyshire coal—a most excellent result, 
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CLYDE SHIPBUILDING AND MARINE 
ENGINEERING IN 1887. 
[ConcLupDING ARTICLE. ] 

RESUMING our summary of the work done on the 
Clyde last year, we may first mention a few additional 
examples of the screw steamers that were included in 
the total output. For the Compania Transatlantica 
of Cadiz, Messrs. William Denny and Brothers built 
the Buenos Aires, a vessel of 5195 tons, certainly one 
of the largest of the year. Messrs. M‘Millan and Son 
built three steamers for the Mediterranean service of 
the Greek Royal Mail Company—the Ionia, Thrace, 
and Albania, each of 1481 tons. The Oronsay, 2070 
tons, and the Gairloch, 2173 tons, were built to the 
order of Messrs. James Gardiner and Co., Glasgow, 
by Messrs. Charles Connell and Co., and Messrs. A. 
Stephen and Sons, respectively. The last-named firm 
also built the Victoria, 1620 tons, and the Caloric, 
1834 tons, for Messrs. M‘Lay and M‘Intyre, who have 
now a fleet of eight steamers engaged in the Medi- 
terranean trade. For the famous ‘‘Glen” Line of 
Messrs. M‘Gregor, Gow, and Co., London and Glas- 
gow, there were built the Glenshiel, 3455 tons, by the 
London and Glasgow Shipbuilding and Engineering 
Company—the sixteenth steamer which they have 
built for the same fleet of China tea traders. Messrs. 
Robert Napier and Sons {built the Damascus, 3800 
tons, for the London and Australian service of Messrs. 
George Thompson and Co., Aberdeen and London, 
who are the owners of the Aberdeen (1881) and the 
Australia (1884), also built in the same yard. For the 
Indian service of the well-known London firm of 
Messrs. Gellatly, Hankey, Sewell, and Co., there was 
built the Mogul, 2819 tons, by Messrs. Aitken and 
Mansel. The Chester, 2836 tons, was built by Messrs. 
Russell and Co. for the Petroleum Bulk Carrying Com- 
pany, of New York. In addition to those specially 
named, there were various other screw steamers 
turned out in the course of the year for Glasgow and 
other Scotch shipowning firms, and for foreign and 
colonial firms and companies. 

As regards size, the two P. and O, steamers built by 
Messrs, Caird and Co. were the largest in the output 
for 1887 ; and, including them, there were close upon 
forty screw steamers of upwards of 1000 tons each 
launched during the year; some of the others, how- 
ever, were very small as regards their tonnage. 

In respect of tug steamers, it may be stated that 
there were at least nineteen such vessels built on the 
Clyde during last year. Five of these vessels, each 
of 40 tons, were built by Messrs. H. L. Lobnitz and 
Co., Renfrew, for the Panama Canal Company ; and 
four, of 160 tons each, were built by the same firm for 
the Suez Canal Company. Three of the tugs were 
for the River Plate trade, two for African lake service, 
and one for the Rio Grande do Sul. In this depart- 
ment of marine construction the Clyde has taken a 
very decided position, compared with that which it 
held some fifteen or twenty years ago. 

Several very fine steam yachts were included in the 
year’s output of new shipping. Messrs. Scott and 
Co., Greenock, built two such vessels, namely, the 
Santuna, 510 tons, for M. Louis Pratt, of Marseilles, 
and the Alica, 70 tons, for Colonel Malcolm, M.P., of 
Poltallock. For Mr. John Donaldson, of London, the 
Thetis, 500 tons, was built by Messrs. Murray Brothers, 
Dumbarton. The Grace Darling, 250 tons, was built 
by Messrs. Fleming and Ferguson, Paisley, for Mr. J. 
Carbery-Evans, Gamlingay, Cambridgeshire. 

The Clyde still maintains its pre-eminent position 
in connection with the construction of dredging plant. 
In last year’s output there were included three hopper 
dredgers which Messrs. William Simons and Co. built. 
They were the Esk, 250 tons, to the order of the Whitby 
Harbour Commissioners; the Kuphus, 1000 tons, to 
the order of the Bombay Port Trust; and the St. 
George, 300 tons, for the south of England. For the 
Bombay Port Trust there was also built, by Messrs. 
D. J. Dunlop and Co., the Pholas, a twin-screw com- 
bined dredger and hopper barge, 412tons, Mr. W.S. 
Gunning built the Garmoyle, a dredger of 60 tons, for 
a Belfast firm. For the Suez Canal Company, the 
largest dredger launched during the year was the 
Derocheuse, a vessel of 1200 tons, built to the order of 
the Suez Canal Company, by Messrs, Lobnitz and Co. 
As forming a very important portion of the dredging 
plant included in last year’s output, there were no 

ewer than sixteen steam hopper barges of 400 tons 
each, built by the same firm po having the same des- 
tination as the dredger just mentioned, 

A marked feature in connection with the Clyde ship- 
building work of the past year was the relatively small 
amount of sailing tonnage launched, For the ocean- 
goingservicesonly twenty sailing ships were launched, 
as compared with forty-three similar vessels in the 
preceding year. The twenty vessels aggregated 
rather over 37,000 tons, thereby giving an average 
of about 1850 tons to each ship, which is certainly 
a very high average. At least ten of these sailing 
vessels ranged from 2015 tons up to 2525 tons. Nine 
out of these twenty ocean-going sailing ships were 
built by Messrs. Russell and Co., Port-Glasgow, whose 








reputation for the buiding of such craft is world-wide. 
The tonnage average of those nine ships was about 
1940 tons. Two of the sailing vessels in last year’s 
output were built for a London firm, to be engaged in 
the London and Australian trade. The three largest 
were built for Liverpool firms ; Bremen and Hamburg 
firms took one each ; and practically all the rest were for 
Glasgow and Greenock firms. Messrs. A. Stephen and 
Sons built two large sailing vessels; and the same 
number were built by Messrs. Barclay, Curle, and 
Co., Messrs. Robert Duncan and Co., and Messrs. 
Charles Connell and Co., while Messrs. John Reid and 
Co., and Messrs. Birrell, Stenhouse, and Co., Dum- 
barton, each built one such vessel. The sailing barges, 
lighters, &c., built on the Clyde last year amounted 
to the very large total of sixty-two, of which fourteen, 
ranging from 215 tons up to 652 tons, were constructed 
for the Irrawaddy Flotilla Company, of Glasgow and 
Rangoon, by Messrs. William Denny and Brothers. 
At least twelve such craft were built for India by 
Messrs. Napier, Shanks, and Bell, and by Messrs. 
Alley and Maclellan. In all, these sixty-two barges, 
lighters, and flats made up 10,738 tons of the year’s 
output of new shipping. 

The sailing yachts launched during the year reached 
a total which was decidedly above the average for 
vessels of that sort—357 tons, as compared with 71 
tons in 1886, 226 tons in 1885, and 201 tons in 1883. 
The most important sailing yacht launched from any 
Clyde shipyard last year—or, for that matter, from 
any shipbuilding yard in the United Kingdom, was 
the cutter Thistle, 140 tons, which was specially de- 
signed and built to compete in the America Cup Race 
at New York. 

As regards the material used in the construction of 
the vessels included in the output of last year, steel 
was still more decidedly in the ascendant than in any 
preceding year. Including one trading vessel and a 
number of small sailing yachts, wood was the material 
used in constructing only 360 tons of new shipping, 
as compared with about 1000 tons in 1881, 607 tons in 
1884, 520 tons in 1885, and 668 tons in 1886. It will 
thus be seen that wood, as the shipbuilding material, 
is practically, though not absolutely, a thing of the 
past. Iron is likewise rapidly falling into disuetude, 
while mild steel is relatively getting into greater and 
greater demand, its advantages having now become 
almost universally admitted by shipowners—for with 
shipbuilders there is scarcely any shadow of doubt in 
regard to the matter under consideration, Of the 
twenty sailing vessels launched on the Clyde last year, 
ten, of an aggregate of 17,850 tons, were built of steel ; 
the other ten, however, which were built of iron, 
aggregated 19,191 tons, but along with this fact it 
should be borne in mind that steel only came to be 
used in the construction of sailing ships within the 
past five or six years. Of the twenty-four paddle- 
wheel steamers launched last year from the Clyde ship- 
yards, only one—a vessel of 100 tons—was built of 
iron. Then, again, in the case of the screw steamers 
for the mercantile service, of which 128 were built 
last year, steel was used in the construction of 121, of 
an aggregate of 105,959 tons, while the remaining 
seven, which were built of iron, represented only 1571 
tons of the year’s output. It is specially worthy of 
note that the sailing barges built of iron only aggre- 
gated about 800 tons, whereas those constructed of 
steel represented nearly 10,000 tons. Putting the 
matter of ‘‘Steel v. Iron” roughly, it may be said 
that iron was used last year in the construction of about 
32,000 tons of new shipping, and steel in the construc- 
tion of 160,749 tons; and the respective numbers for 
1886 were 53,191 tons of iron, and 122,243 tons of 
steel shipping ; for 1885, 103,809 tons and 90,200 tons; 
for 1884, 150,500 and 146,500 tons; and for 1881, 
260,000 tons of iron, and 70,000 tons of steel shipping. 
A further remark on this question may here 
made ; it is to the effect that, while the new shipping 
under contract on the Clyde at the close of the past 
year was about 225,000 tons, the amount ordered to be 
built of steel was about 190,000 tons. 

As regards marine engineering on the Clyde last 
year, we may first say that the engines constructed 
during the twelve months of 1887 represented about 
200,000 indicated horse-power, including, that is to 
say, both the steamers launched in the course of the 
year and certain others that were engined afresh in 
accordance with the advanced notions now prevailing 
in respect of marine engineering practice, together with 
engines for certain steamers that were built at the 
Royal Dock at Pembroke, "at Belfast, Grange- 
mouth, &c, Engines representing upwards of three- 
fourths of the indicated horse-power just men- 
tioned were constructed by firms whose work 
includes both shipbuilding and engineering. In 
respect of engine power turned out in the year 
1887, the Fairfield Shipbuilding and Engineering Com- 

y were again far ahead of every other firm on the 
Clyde. For the six screw and paddle steamers which 
they launched last year, they constructed engines of a 
total of 37,140 indicated horse-power, in addition to 
which they supplied new engines of 3500 horse-power 
indicated to the Orient Steam Navigation Company’s 


steamer Cuzco, which they also completely overhauled. 

Their total turnout in the engineering department was 

thus 40,640 indicated horse-power, a total which has 

been exceeded by the same firm on four former oc- 

casions, and which in the year 1883 actually amounted 
to 56,995 indicated horse-power. Messrs. James and 

George Thomson came next in order with the engine 

wer turned out last year. For the Spanish warship 
ina Regente they constructed a set of triple-ex- 
pansion twin-screw engines indicating 12,000 horse- 
power. Those were certainly the most powerful 
engines embraced in the Clyde work of last year. The 
same firm alsoconstructed the engines for the British 
warship Aurora, indicating 9000 horse-power. In all, 
they turned out four sets of marine engines, the total 
indicated horse-power of which was 26,600, which they 
exceeded by nearly 3000 horse-power in the year 1881, 
and closely approached both in 1882 and 1886. Messrs. 
Denny and Co., Dumbarton, took the third place, as 
they turned out engines of a total of 16,070 horse- 
power indicated for a dozen new steamers, one of them 
being the Buenos Aires with engines of 4500 horse- 
power, and six being vessels having engines of 1500 
horse-power each. They also converted to the quad- 
ruple-expansion system the engines of other three 
steamers, representing 4800 indicated horse-power addi- 
tional. Messrs. Caird and Co. had an engine output 
of about 14,000 tons for the two splendid ‘* P. and 0.” 
steamers Victoria and Britannia. The fifth place was 
taken by Messrs. R, Napier and Sons, who supplied en- 
gines for three steamers built in their own yard, one of 
which was the steel twin-screw belted cruiser Galatea, 
built to the order of the British Admiralty. They were of 
9000 indicated horse-power; and the total for the three 
steamers was 13,450 horse-power. Messrs. A. Stephen 
and Sonshad anengine output of 10,750 indicated horse- 
power, for eight steamers built in their own yard, one of 
which was the Elettrico, which was built to the order of 
the Navigazione Generale Italiana, the engines being 
of 2500 indicated horse-power. Messrs. John and James 
Thomson, who are engineers only—which remark, by 
the way, is also applicable to Messrs. Denny and Co.— 
turned out engines of a total of 10,200 indicated horse- 
power. Messrs. A. and J. Inglis had an engine output 
of 8350 indicated horse-power, and next in order came 
Messrs. Lobnitz and Co., with engines of a total of 
7445 indicated horse-power, those of the dredger 
Derocheuse representing 1000 horse-power. The engine 
output of Messrs. D. and W. Henderson and Co. was 
slightly under that of Messrs. Lobnitz and Co. ; and 
they were followed by Messrs. David Rowan and Sons, 
Messrs. James Howden and Co., Messrs. Rankin and 
Blackmore, Messrs. Muir and Houston, Messrs. Ross 
and Duncan, and other firms. : 

Last year’s work on the Clyde abundantly showed the 
growth of opinion in favour of the triple-expansion 
engine, a growth which has been almost phenomenal, 
considering the fact that the first bold step in that 
direction was taken by Mr. A. C. Kirk, of Messrs. R. 
Napier and Sons, so recently as the year 1881, in the 
case of the London and Australian trader Aberdeen. 
It will doubtless now be the case that such engines 
will almost entirely supersede those of the ordinary 
compound system, which began to have its ‘‘ innings” 
fully thirty years ago, in the hands of Messrs. Charles 
Randolph and John Elder. 

Of still more recent origin and growth is the quad- 
ruple-expansion engine, which is now making its advan- 
tages felt in a somewhat marked manner. The quad- 
ruple-expansion system has beconie quite afeature in the 
practice of Messrs. Rankin and Blackmore, Greenock ; 
and Mr, Walter Brock, of Messrs. Denny and Co., 
is also making his mark in the same direction. “During 
last year his system of quadruple-expansion engines 
was adopted in no fewer than four new vessels, while 
three steamers had their ordinary compound engines 


be | transformed into quadruple-expansion engines by the 


adoption of Mr. Brock’s system. 

As regards steam pressures and boiler construc- 
tion, last year did not bring about any very marked 
novelty ; but invention and a desire to bring about 
further improvement are still being keenly displayed 
in various quarters, and, not unlikely, some satis- 
factory results will in course of time be forth- 
coming. 





TRANSMISSION OF POWER BY WATER 
AND AIR. 
By Wi1t1am Dona.pson, M.A., M, Inst. C.E. 


Ir is clear that an incompressible fluid like water, 
subject to no changes except freezing, which can easily 
be guarded against, must be much better medium for 
transmitting power than an elastic fluid like air, which 
cannot be compressed without great increments of tem- 

rature corresponding to the increments of pressure. 

ince the volume of a gas varies as the absolute tem- 
perature when the pressure remains constant, the 
cooling of the air in the receivers is accompanied by a 
corresponding loss of volume. It follows from this that 
a certain amount of the work done in compressing the 
air must inevitably be lost unless it is used at once to do 








work close to the air compressor, but then it would not be 
used as a medium for transmitting power in the way now 
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under consideration, which relates solely to the trans- 
mission of power over long distances. 

The work done in the cylinder of the air compressor 
may be divided into two heads : 

1. Work done in raising the tension of the air to the 
required tension. 

2. Work done in forcing the compressed air into a re- 
ceiver. 

The work done in forcing into an accumulator against 
the assigned pressure a volume of water equal to that of 
the compressed air, or what comes to the same thing, a 
volume equal to volume of compressed air multiplied by 
the ratio of the indicated air pressure to the indicated 
water pressure, is equal to the second item of work only in 
air compressing. If, therefore, the work described under 
head No. 1 cannot be utilised, water must on this 
account alone be a more economical medium for the trans- 
mission of power than compressed air. 

With reference to item No. 1, the almost universal prac- 
tice of using water-jacketted cylinders for air compressing 
proves one of two things. The experts in air compressing 
think either that the energy due to the increase of the tem- 
perature must necessarily be lost, or that the work in par- 
tial isothermal compression produced by abstracting as 
nearly as possible the heat as fast as it is generated, is less 
than the work done in adiabatic compression. If the prac- 
tice is due to the latter belief, it is clearly erroneous. The 
same quantity of heat is generated. The transference of the 
heat from the air to the water does not in the least affect 
the amount of work done in generating the heat. The 
scientific way of using air as a medium is clearly to com- 
press it adiabatically and to coat the receivers and pipes 
in the same way as these are coated for the storage and 
transmission of steam. 

With reference to head No. 1, if variation of pressure 
did not involve a variation of temperature, the work done 
in compressing air could, in theory, be utilised by working 
the air expansively, the volume of compressed air 
admitted at each stroke being equivalent when the pres- 
sure is reduced to that of the atmosphere to the volume 
contained by the cylinder, when the piston is at full stroke. 

The actual loss of energy during compression caused by 
abstracting the heat will be proportionate to the diffe- 
rence between the volume of compressed air at the maxi- 
mum temperature due to compression and the volume 
at the temperature of the free air. If T be the absolute 
temperature of the free air under the atmospheric pres- 
sure A, the temperature T under the pressure P will be 
equal to 


y-1 
(=) ¥ TeaF, 
A 


Sothat if V,, V. be corresponding volumes under the same 
pressure P, we shall have V,=n V., and the percentage 
of loss expreased in terms of the greater volume will 


be aut The work done during the expansion of the 


volume of compressed air at pressure P and temperature 
T to the volume at pressure A will be accompanied by a 
corresponding decrease of temperature, the temperature T 


after expansion being equal to z so that the percentage 
n 


of loss in terms of the volume v at temperature T will 
also be “=, In actual practice the air cannot be worked 


expansively without reheating, because snow will be 
formed as soon as the temperature falls below freezing 
point. If reheated the loss of energy for the smallest 
experimental values of y will be for pressures of two 
atmospheres absolute 20 per cent., and of four 33 per 
cent. of the work done in compression, and if not re- 
heated 27.8 per cent. and 49.4 per cent. respectively of 
the whole work done in isothermal pumping. 

When the air is used without expansion, as it must 
necessarily be when applied to pumping liquids either in 
a direct-acting pump or by direct application to the eur- 
face of the liquid to be raised, the whole of the energy in 
the compressed air is necessarily lost. If V be the volume 
of free air, A the atmospheric pressure, and R the ratio 
of compression, the whole work done in compressing 
the air isothermally is equal to A V loge R, and if it is 
afterwards forced into an accumulator always at the 
constant maximum pressure, the work done will be equal 


to RA x += AV. These two items of work are due 


to the ene of the air on the back of the piston and 
the applied power. They are together equal to A V loge R 
+A V. The last term A V represents the whole work 
done by the atmosphere, therefore the whole work done 
by the engine would be equal to the work done in 
isothermal compression, viz., A V loge R, if air could be 
compressed without increase of temperature, 

The work done by the engine is distributed as follows 


in compressing A V loge R - A V (R-1) 
A V (R-1) 
ere saan 


, and in forcing 
the air into a receiver 


The second term are) represents the whole useful 
effect of the engine power when the air is used without 


expansion, and if applied to the raising of liquids is equal 
to the product of the weight of the volume Ma of the liquid 


multiplied by the height of a column of the liquid whose 
weight per unit of area is equal to the pressure in the 
receiver. In order, therefore, to find the ratio of power 
ee to useful work done, leaving friction out of con- 
sideration, it is necessary to compare the foot-pounds of 
work done in air pumping, either isothermally or adia- 
batically, with the fo.t-pounds of work represented by 





the expression Up to pressures of three at- 


AV (R-1) 
R 
mospheres there is very little difference in the ratios, and 
in designing engine power the adiabatic ratio ought clearly 

to be used, 

The work done in overcoming friction of machinery in 
installations for raising liquids by direct pumping is, I 
believe, never less than 50 per cent. of the net work done 
in raising the liquid. The former is the indicated power 
of the engine and will hereafter be described by the letters 
I.H.P. The latter will be called the actual H.P. In 
designing the engines it is usual to assume that the work 
done in overcoming machinery friction is equal to the 
work done in raising the liquid, so that I.H.P. is made 
double the actual H.P. Except in the case of very small 
pumps it never exceeds this, 

In air-compressing machines there are two periods in 
each stroke of the air pump, the period of compression 
and the period of forcing out the compressed air. It is 
evident that when the whole work due to friction is ex- 
pressed in terms of the work due to forcing the com- 
aha So air into the receiver, the former must bear a much 
arger ratio to the latter than it does in the case of a 
liquid pump, in which the whole work in the pump is 
due to forcing the liquid into the receiver. 

In order to compare the work done in overcoming fric- 
tion in air-compressing machinery with that done in direct 
pumping during the production of equal volumes of com- 
pressed air and water subject to the same pressure as the 
air, it is necessary to divide the work into two parts : 

1. Piston friction in the air and liquid pumps. 

2. Friction of driving machinery. 

In order to simplify the calculation we will assume that 
in the case of both pumps the ratio of length of stroke to 
diameter is constant. If we assume further that the 
maximum number of strokes of the air pump does not 
exceed sixty, and of the water pump fifteen per minute, 
the size of an air pump barrel capable of producing a 
volume of air compressed up to an_ indicated tension of 
three atmospheres isothermally equal to that of the liquid 
raised by the pump will be the same as that of the liquid 
pump. The actuai amount of friction in the pump barrels 
wiil vary with the nature of the packing. For a first 
approximation we may assume the friction for pistons of 
equal diameters'to bear the same ratios to the pressure in 
both pumps, 

The work done in overcoming piston friction in raising 
a given volume of liquid varies directly as the product of 
the diameter multiplied by the length of the stroke, and, 
therefore, inversely as the diameter. The diameters 
of air pumps capable of producing the same volumes 
of air compressed to tensions of one, two, and three 
atmospheres, when the ratio length of stroke to dia- 
meter is constant, will be to each other in the ratio 
of 4/2: 4/3: 2/4 respectively. The percentage of work 
due to friction in the air cylinders will therefore be greater 
for the smaller pressures than in the liquid pump if it is 
the same in both for equal diameters of pistons. During the 

iod of compression the actual mean absolute pressure 
is less than the mean between the atmospheric and final 
absolute pressures, but greater than the half of the 
maximum absolute pressures, except these are very large 
in both isothermal and adiabatic compression. For 
very low final pressures the actual mean absolute pres- 
sures in the first interval is very nearly equal to the mean 
between the atmospheric and final absolute pressures. 
After the period of compression the work due to friction 
is greater in adiabatic than isothermal compression. In 
estimating, therefore, the work due to friction, on the 
basis of the mean pressure during compression being equal 
to half the maximum, the result up to pressures of four 
atmospheres will be less than the actual amount in 
isothermal compression, and less up to much higher pres- 
sures in adiabatic compression. 

On this basis the ratios of the work due to friction in the 
air pump to that due to friction in the liquid pump durin 
the production of equal volumes of compressed air an 
high-pressure water cannot be less than the following: 


For absolute pressures of two atmospheres 1} : 1 
Ae aa three ,, y OF | 
pr four ‘. 23:1 


” 

If the piston friction per unit of surface traversed is only 
one-half that in the air pump, these ratios become #: 1, 
1:1, and 1} : 1 respectively. 

The work due to engine friction varies as the product 
of the total strain on the piston-rod multiplied by the 
travel of the piston. The total strain on the piston-rod 
is equal to the total pressure on the piston, plus the resist- 
ance due tw friction. The last is very small in amount. 
According to Rankine it is equal in liquid pumps to about 
10 per cent. of the total pressure on the piston. What- 
ever its actual value may be, the work due to piston fric- 
tion in the air pumps estimated in terms of the work done 
in pumping water is greater in the air pump than in the 
liquid pump. In neglecting this, therefore, no prejudice 
is done to compressed air. On this basis the ratio of the 
work due to friction in the air-compressing engine to that 
in the engine driving the liquid pump will be the same as 
that in the case of piston friction, when this per unit of 
surface is the same for both the air and and water pump. 
Therefore, taking these two items together, the ratios of 
the total work due to friction in the air-compressing to that 
in the liquid-pumping plant cannot be less than the fol- 
lowing: 

For absolute pressures of two atmospheres 14:1 
” ” three ” 2 :1 
” ” four ” 25:1 

Adopting the practice followed in designing ordinary 
pumping machinery of estimating the work done in over- 
coming friction to be equal to the net work done in raising 
water, the above ratios are those of the indicated horse- 





power in the steam cylinder to the same net work, and we 
can now estimate the total I.H,P. uired to drive air- 
compressing machinery in terms of the actual H.P. for 
the three degrees of compression selected. In the follow- 
— : 

olumn I. gives the height to which the liquid is to be 
raised in feet. 

Column II. gives the actual H.P. in isothermal com - 
pression. 

Column III. gives the work done in the air cylinder 
pumping 1 cubic foot of free air on the assumption that 
increase of pressure does not generate heat. 

Column IV. gives the work done in the air cylinder 
pumping 1 cubic foot of free air adiabatically. 

Column V. gives the ratios of values in column III. to 
those in column IT. 

Column VI. gives the ratios of values in column IV. to 
those in column IT. 

Column VII. the ratios of I.H.P. to actual H.P. ob- 
tained by adding to the adiabatic ratios in column IV. the 
ratios for friction work. 


Ry) SE. ,aER, ade 1i Vacic¥VR: WEL 
33 1058 1467 1550 1.39 146 2.96 
66 1411 2828 2700 1.65 1.91 3.91 
99 1587 29388 3620 184 2.28 4.78 


The above ratios of I.H.P. to actual H.P. are based on 
the assumption that the temperature during the period 
of transmission through the pipes does not fall below 
60 deg., the assumed temperature of the free air before 
compression. No account also has been taken of the loss 
of pressure due to friction of flow in the pipes and the loss 
by leakage in the pipes, and in machines actuated by the 
compressed air, 

In sewage installations the lifts at the different 
pumping stations vary, and if the air is applied directly 
to the surface of the sewage, it must in the first 
instance be compressed to a pressure to suit the highest 
lift. Where the lifts are less there will be a heavy 
waste of power, which can only be partially diminished 
by using special valves for reducing the pressure, and thus 
increasing the volume of the compressed air. However 
skilfully this may be done, the work done in compressing 
the air in the first instance from the lowest pressure re- 
quired to the highest is wholly lost. 

The rate of flow of sewage is very variable, and during 
certain periods of the day the medium for transmitting 
power is used more rapidly than it is produced. At these 
periods the additional volume required is supplied from 
the receivers. Inthe case of water the pressure in the 
receivers remains practically constant, whatever may be 
the rate of consumption. hen the air is drawn from 
the receivers more rapidly than it is supplied, the pressure 
immediately falls, and that at a time when air of a 
maximum pressure is most needed. To provide against 
this loss of pressure, therefore, it must be necessary to 
compress the air to a higher pressure, when the supply is 
equal to the demand, than would be neceszary if the pres- 
sure remained constant. 

Taking all these facts into consideration, it is evident 
that in designing an installation for raising water by 
compressed air applied directly to the surface of the 
sewage, it will not be safe to adopt ratios of indicated 
engine power to the actual useful work in raising water 
less than the following, 60 per cent. only being added to 
cover these losses : 


For lifts of 16 ft. 


» » 66,, 


out 
dete 


ae ~ ai we “a od 74:1 

In liquid-pumping machinery the work due to friction 
when estimated in terms of the useful work done in weight 
of water raised must be divided into two heads : 

1. Machinery friction due to pressure on piston. 

2. Piston friction in pump and the additional machinery 
friction produced by this frictional resistance. 

The first in similar machines varies as the product of 
the volume of liquid multiplied by the height to which it 
is raised, so that the percentage of work due to friction 
under this head, estimated in terms of the actual H.P., is 
the same for all volumes and all pressures, and does not 
depend upon the ratio of length of stroke to diameter. 

The second varies directly as the volume raised multi- 
plied by the pressure due to the height to which it is 
raised and inversely as the diameter of the pump. So long 
as the total work done in raising the water is the same, 
the amount of work due to friction is independent of the 
pressure. The truth of these statements may be proved 
inthe following way by comparing this friction in similar 
ao of varying capacity, 

et 


V v be volumes to be raised, 

D d corresponding diameters of pump piston. 

m the constant ratio of length of stroke to diameter. 

Pp pressures corresponding to equality of net work 
so that P V = p»v. 

K coefficient whose value depends upon the nature 
of the packing. 

P\ Po percentage of work due to friction estimated in 
terms of actual H.P. 


The work done in overcoming friction in the pump 
barrel, to which the work done in overcoming friction in 
the rest of the machinery caused by piston friction is pro- 
portionate, varies as the product of the circumference 
multiplied by the length of stroke and the pressure, 
therefore the whole work due to friction is equal to 

KmD?P = SEE’ a Pressure x volume 
rl diameter 
since p 
vs 
4 
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For the same prowure P and the volumes V, v, we have 
therefore the following ratio : 
=4/¥- 
v 


Work due to friction for volume V _ dV 





Work due to friction for volumev Dv 
therefore 
Ae Fa 
p, vP v 
and 


Pa fy 
Pa 5 66 
Now when the pressures vary as the volumes we have 
Work due to friction volume V_ PdV_d_ °/y 
D r/ Vv 


“Work due to friction volumev pDv 
mPV_m 


ew 
P,pv po Vv" 


Estimated, therefore, in terms of the actual H.P. the 
percentage due to machinery friction caused by piston fric- 
tion is independent of the pressure and varies inversely as 
the cube root of the volume pumped. When therefore the 
volume to be raised in a given time is not less than that 
for which 3 gi have found by actual experience 
that the I.H.P. does not exceed double the actual H.P., 
this ratio will be the same for all pressures. 

The condition therefore that this ratio must not be ex- 
ceeded fixes the pressure to which the liquid medium for 
transmitting power for pumping purposes must be sub- 
— 

et 


V = minimum volume of water per minute, which 
can be pumped subject to the condition that 
I.H.P. is not greater than 2 H.P. 

volume of liquid to be raised at the various 
pumping stations supplied by power from 
the central pumping stations. 

height to which this is to be raised. 

H = height due to pressure power supply mains, 


Then we have 


therefore 


H=*" 
Vv 


In the pumps by which this ratio of power to work has 
been ascertained by actual experience, the length of the 
stroke is rarely less than twice the diameter. By using 
pumps in which the length of stroke does not exceed the 
diameter a less volume than that ascertained by previous 
experiments will be found to be sufficient. The less the 
volume of the power-transmitting medium the less will be 
the cost of the pipes. The pressure, therefore, to which 
the medium is subjected snould be as great as is consis- 
tent with the relation H V=/A¥v. As an illustration we 
may take the case of a town where 3,000,000 gallons of 
sewage have to be raised 70 ft. in 14 hours. This is equiva- 
lent to 214,000 gallons per hour. If the liquid medium 
for transmitting the power is subjected to the pressure 
due to a 1 of 1600 ft., the quantity to be pumped 
per hour at the central pumping station would 


70x 214,000 
1600 


nearly 10,000 gallons per hour. The work due to friction 
in & pump capable of ome ig | this quantity would cer- 
tainly not exceed the actual H.P. The percentage of loss 
of head due to friction in a 5-in. main conveying this 
water will be less than the same percentage due to fric- 
tion in an 8-in, main conveying a volume of air equal to 
that of the sewage. 

In addition to the loss due to pipe friction, which 
would be less than 5 per cent., there is also the friction 
in the automatic pump to be overcome. A small volume 
of motive liquid—in the most extreme case less than 5 per 
cent. of the volume used in pumping—is required to move 
the valve. The pumpsare direct-acting, with two pistons, 
and if suitable packing is used the frictional resistance 
per piston need not exceed 10 per cent. of the total pres- 
sure, or 20 per cent. for both. With proper care, there- 
fore, the additions to the actual H.P. due to these three 
heads need not exceed 30 per cent. With pumping ma- 
chinery, therefore, in which the I.H.P, does not exceed 
double the actual H.P., the total I.H.P. would be only 
from two and a half to three times the actual H. P. 

The coat of the installations of the power-producing ma- 
chinery may be divided into three heads; 

1, Engines and boilers, 

2. Air or liquid pumps and receivers. 

3. Buildings. 

Large installations of power, so far as engines and 
boilers are concerned, cost less per H.P. than small ones. 
The cost of the pumps will vary with their capacity. The 
capacity of the liquid pumps will always be less than that 
of the air pumps, and when the lifts are high and the 
volumes to be raised large, the air pump capacity may 
easily exceed that of the liquid pump by more than thirty 
times. Taking the two together, the total cost will vary 
very nearly as the I.H.P. required in each case. The 
same conclusion must be drawn with regard to the build- 
ings, so that on an average the capital cost of air-com- 
pressing installations will bear to those of liquid pumping 
stations the following ratios, taking for the purpose of 
comparison what has been demonstrated to be the safe 


value of the ratio ha in the two cases : 


For lifts of 16 ft. 14:1 
” ” 33 ” 1g: 1 
” » _06,, 2:1 
” » 100,, 23:1 
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TuHE electric semaphore repeater which we illustrate 
above is the invention of Mr. Arthur E. Gilbert, 
engineer of the Highland Railway. It consists, as is 
usual with such apparatus, of two parts, one of which 
is fixed on the semaphore, the indications of which are 
to be repeated, and the other in the signal cabin. To 
the signal-post there is attached a switch or commu- 
tator with two arms moving over a disc, in which are 
inserted two electric contact pieces, To the other 
end of the spindle, on which the switch is carried, 
there is fixed a slotted lever coupled by a pin to the 
semaphore arm, so that the two must move together. 
When the arm is in the ‘‘ danger” attitude the switch 
makes connection with one of the contact pieces, and 
an electric circuit is completed to the instrument in 
the cabin. Also when the arm is in the ‘‘line clear” 
attitude another electric circuit is completed. But 
should the arm fail to come to either of those positions 
then both circuits remain broken. 

The instrument in the cabinis shown, with its cover 
removed, by the perspective view. It contains two elec- 
tricmagnets, each having a single coil, and between them 
is an armature which may be attracted by either. The 
miniature semaphore arm on the dial is connected to the 
armature. When either of the two circuits is complete 
the armature is drawn towards one of the magnets, and 
the arm stands either at ‘‘danger” or at ‘‘clear.” If 
neither of the circuits is complete, the arm stands at 
‘*out of order,” and the signalman is warned that his ap- 
pliances need to be looked to, In the event of the sema- 
phore arm being blown off, the lever of the switch or 
commutator would immediately fall down and indicate 
‘* clear” to the signalman, thus indicating to him that 
something had gone wrong at the distant signal. In 
addition to the magnets, the instrument includes a 
lighting discharger, and a screw contact by which the 
battery circuit can be broken when the signals are out 
of use. 

Several of the repeaters have been in operation for 
more than twelve months, and have given most satis- 
factory results in spite of severe snowstorms. 








rom floods in the St. Lawrence, 
also designed to rid the city of its sewage. The essential 
features of the work are: An iron penatock gate, to be 
closed when the river is at flood; the sewage dammed up 





by the closing of the gate and to be conveyed to the pump- 


GILBERT'S SEMAPHORE 





REPEATING SIGNAL. 





























ing station by a brick flume and distributed by six smaller 
flumes to four centrifugal pumps having a combined dis- 
charge of 72,000 gallons per minute. The sewage will be 
raised by these pumps 15 ft., and will then be discharged 
into the same sewer from which it was pumped at the other 
side of the penstock gate. The motive power will be two 
pairs of automatic engines of 300 horse-power each, manu- 
factured by Messrs. Laurie and Brothers, of Montreal. 





TESTS BY THE ROYAL ENGINEERS OF Boy z’s SysTEM OF 
VENTILATION.—A party of officers, twelve in number, of 
the Royal Engineers, Chatham, made an inspection on 
Monday the 12th inst., of Messrs. Robert Boyle and Son’s 
system of ventilation as spoiet to the new hall of the 

harmaceutical Society of Great Britain, Bloomsbury- 
square, and the New Deaf and Dumb Asylum, Old Kent- 
road. The extraction of the vitiated air, which in both 
buildings is effected by the latest form of the self-acting 
air pump ventilators, was carefully tested and found to be 
very satisfactory, a strong up draught being continuously 
maintained in the different shafts, there being not the 
slightest down draught. The fresh air inlets, which in the 
hall of the Pharmaceutical Society are fitted with Messrs. 
Boyle’s air-warming tubes, were also found to be working 
most efficiently, an abundant supply of fresh air being 
admitted at an agreeable temperature without the slightest 
draught being experienced in any part of the hall. 





PROTECTION OF Burtpines FROM LicHTNING.—The first 
of a short course of two lectures on ‘‘ The Protection of 
Buildings from Lightning,” was delivered by Professor 
Oliver KA Lodge, EARS. at the Society of Arts, on Satur- 
day afternoon last. The lecturer began by giving a 
slight historical sketch of the subject, and called atten- 
tion to the outstanding questions, difficulties, and points 
of controversy in connection with lightning conductors. 
He described the methods usually adopted, and showed 
that the reasons given for failure were often quite insuffi- 
cient to account for it. Aninteresting experiment showed 
the effect of a minute quantity of electricity, and ex- 
plained the reason of the large size of the rain drops in 
thunder showers. As soon as a stick of sealing-wax 








rubbed on the coat sleeve was presented in the neighbour- 
| hood or the jet of a tiny fountain, the drops previously 
| falling in spray were collected, and fell as an almost 
|continuous stream. In conclusion, the lecturer referred 
| to the futility of ordinary galvanometer tests for lightning 
| rods, and argued that the behaviour of a feeble battery 


SEweraGE aT MonTREAL.—Montreal is erecting costly | current afforded no analogy whatever by which to esti- 
pampiog stations at various points to protect property | mate the effect of the explosive and shattering lightning 
One of the stations is | discharge. 


At the second lecture on Saturday next, 
| experimental answers will be given to some of the ques- 
tions raised, and an endeavour will be made to supply a 
more complete account of the liability of conductors to 
side flash than has yet been attempted. 
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SHIPS, &c, 


1 and M. Hunter, Sunderland, 
Dur avit Stand, Boat Stand, and 
Davit Combined. [6d, 5 Figs.] cember 10, 1886.—The 
improved combined davit stand and boat stand A is cast in two 
pieces secured together by bolts, and the whole is bolted to the 
deck er to the bulwark. The davits B are curved to suit the shape 


6,178. G. Goateg 
ham. Ships’ 





of the boat. The foot of the davit B travels on the curved inner 
bottom surface of the stand A, and is formed with a lip which acts 
as a stop by entering into a recess at the inner end of the curved 
bearing surface, The boat rests upon wooden chocks C which are 
readily knocked away when the boat is to be launched. (Sealed 
February 21, 1888). 


16,536. A. Brin and L. Chapman, London, and 
L. Q. Improvements in Submarine 
Boats. !lld. 5 Figs.) December 16, 1886.—The boat has a 


blunt bow G, is of cylindrical cross-section, and is divided into 
five principal compartments. The free spaces O of the compart- 
ments, which are gas-tight and connected with each other, con- 
tain oxygen commpevene’ to about 80 atmospheres, which is used 
to effect the combustien of petroleum for generating steam in a 
boiler K for the propelling engines which are of the surface con- 
densing triple-expansion type. The vessel is propelled by means 
of an ordinary screw propeller j at the stern. Deviation of the 
vessel from a vertical plane is obtained by means of a two- 
bladed rudder S, whilst a two-bladed rudder T controls the de- 
viation from the horizontal. The vessel has sufficient buoyancy 
to have a constant tendency to remain at the surface ; it is caused 
to sink by means of the downward reaction of jets of water 
produced by a powerful centrifugal pump M and directed verti- 
cally upwards by deflectors. X is a telescopic conning tower with 
a strong glass dome. The rudder T is kept normally by means 
of a spring in such a position that the vessel is caused to descend 
automatically at a constant small angle as soon as the con- 
necting-rod is released by the steam steering gear. The boat may 
be caused [automatically to travel at a predetermined distance 
below the surface by means of the device illustrated in Fig. 4. 
A bent tube U of glass is fixed within the vessel and in a vertical 











fore-and-aft plane in order to minimise the possible disturbing 


influence of the motion of the vessel. One leg u? of this tube is in 
communication at its upper end with the water which surrounds 
the vessel when submerged. The lower portion of each leg and 
the bend of the tube contains mercury as shown at u. Asthe boat 
descends the pressure of the external water above the boat and in 
leg u3 depresses the column of mercury in that leg, co’ d- 
ingly increasing the height of the mercury column in the leg u2 
until the weight of mercury in the latter column suffices to balance 
the pressure of the water above the mercury in wu, For given 
depths of immersion of the vessel there will be certain known 
positions for the head of the column of mercury in the leg u2 of 
the tube V. A needle Y formed of a metal which is a good con- 
ductor of electricity may be adjusted in the leg u? by means of 
the slider Y3 which is trave’ vertically and fixed in position on 
8 suitably graduated pillar W, so that the point of the needle 
may make contact with the mercury at the position corresponding 
with any required depth of immersion of the boat, and thus close 
an electrical circuit Q, 0 u, W, Y, ¢5, Q.. Through this circuit a 
current may pass from the battery Q through the coil g?, drawing 
down the core q3 against the ive of its spring qg4, and actuating 
a lever attached thereto, and in connection through the rod ¢9 
with the valve of the steering engine T?. The steering engine 
T? then overcomes the thrust of the rudder spring and alters the 
angle of the rudder so as to prevent further descent of the vessel. 
(Sealed January 24, 1888). 





997. J. E. Reaney, London. An Improved Con- 
struction of the Blades of Screw Propellers. (8d. 
12 Figs.) January 21, 1887.—According to this invention the skin 
of the blade is made in two halves, which are first bent to the 
desired pe. andthen united along their edges. The blade is 
then bolted to the boss in any suitable way. Referring to Figs. 1 
and 2, a, @ are a pair of half blades rolled taper from their roots 


to their tips, and having flanges b, b formed upon them of a shape | pi 


adapted to bed down truly upon the boss c, upon which extensions 
cl, one to each blade, are formed of a suitable cross-section to accu- 
rately fill the throat of the blade. The union between the edges 
of the two half blades a is effected by the insertion of a strip a! 
reba to receive the edges of the half blades to which it is 
brazed or otherwise united, and the respective surfaces of which 
it continues till they meet in an edge formed onit. Thecavity of 
a blade may be filled with cement or other suitable substance, 











Clampe d fit ween the flanges b and the boss e, and up against the 
roots of the blades, and screw bolts e¢ are passed through the 
several parts for the pur of uniting boss, clamps, and blade 
into practically a solid piece. In Fig. 8 the half blades a, a are 
of equal thickness throughout, their union along their outer edge 
being effected by burning or analogous process. Fis a packing 
piece adapted by means of a cavity f and snugs jf! and correspond- 
ing ridge and recesses on the boss to fit the latter without the risk 
of moving along the same. A series of strengthening plates g is 
inserted between the packing piece and each halfblade. The plates 
of each series varyin length after the manner of the plates of a 
wagon spring, the longest being next the half blade and the 
shortest next the packing piece. Boltsh are d through the 
respective half blades and the series of strengthening plates. The 
blade is held to the packing piece by bolts A‘, and further bolts 
h? are provided for fixing the blades to the boss. (Sealed Jan- 
uary 27, 1888). 


2617. T. R. Oswald, Sou, Hants. Im- 
provements in Twin-Screw Ships or Vessels. [lld. 8 
Figs.) February 19, 1887.—This invention relates to the forma- 
tion of the stern of a twin-screw ship so that its lines end in a 
“‘ bearding or cutting-down” line from which there are projections 
for carrying the shafts of the screws. The two a ggg are 
arranged in planes one behind the other, and overlapping. Two 
rudders are provided, one or each of which is hung so that it is 
carried by a ball thrust bearing. (Sealed March 2, 1888). 


3750. E. 8S. Copeman, London. Improved Life- 
Saving Rafts for Torpedo Boats and other Vessels. 
(8d. 4 Figs.) March 12, 1887.—The improvement consists in 
constructing rafts so that they can, when placed bottom upwards 
on the deck or other suitable place on board ship, form the chocks 
or supports fora ship’s boat. (Accepted January 28, 1888) 


4457. T. Archer, Jun., Gateshead-on-Tyne, and C.: 
W. Wilson, Newcastle-on-Tyne, Durham, Improved 
Apparatus for Relieving the Strain upon Ropes and 
Cc . [8d. 2 Figs.) March 25, 1887.—This invention relates 
to an improved apparatus more particularly for use in towing 
vessels, and for vessels riding at anchor. In its simplest form the 
invention is operated by making a rope or chain fast to the rim of 
the sheave, or puHey, or disc, in such a way that when in a medium 
state of tension a part of the rope or chain is coiled round the 
sheave. The centre of the sheave is bored and screwed and 














rides upon a screwed shaft keyed into its bearings so that it can- 
not revolve, but for revolution of the sheave in either direction, 
has a lateral movement dependent on the pitch of the screw on 
which it rides. The lateral movement when due to 

tension on the rope or chain compresses laterally a spring or series 
of springs which are always more or less in compression, and when 
due to diminished tension on the rope or chain arises from the 
expansion of the spring or ype eperating on the inclined ag 
of the screw. This form of apparatus is illustrated in and by the 
accompanying drawings in which A is a section of the rope or 
chain. (Accepted January 28, 1888). 


4624. H. E. Newton, London. (J. Merletie, 
Bound Brook, New York, U.S.A.) ents 
lating to the Propulsion and Steering of: Vessels. 
{8d. 3 Figs.) March 28, 1887.—Four screw p llers are em- 
ployed, viz,, two, one behind the other, on a central shaft, and one 
each on two side shafts arranged parallel to the central shaft. 
Two rudders are provided, one pl between the propellers on 
the central shaft, and one situated behind the rear propeller on 
the central shaft. (Accepted January 7, 1888). 


4641. W. Holderness, Ulverston, Lancaster. An 
Improved Ship or Vessel. [6d.] March 29, 1887.—This 
invention relates to “‘ the combination of four metallic unsinkable 
vessels into one ship.” Inventor ‘‘ petitions for a patent for every 
size of the four-fold safety vessel ; from the child’s model of tin to 
the largest ship that human skill can make of metals, or any other 
materials.” (Accepted January 21, 1888). 


6278. G. H. Harrison, London. Improved Means 
for Steering Screw Steamers and other Vessels, (8d. 


Sen., 





4 Figs.) April 29, 1887.—Two rudders are arranged on opposite 
sides of the propeller and fixed parallel to each other upon a 
centrally pivotted frame by means of which the rudders are moved 
bodily and in unison for the purpose of deflecting the stream of 
water set in motion by the propeller. The relative position 
of the rudders to each other remains unaltered, so that instead of 
pivotting on their respective centres they move bodily about the 
vot of the main frame. (Accepted January 14, 1888). 


6584. R. B. Maddison, Sunderland, Durham. Im- 
proved Electric Marine Governor, [8d. 4 Figs.] May 5, 
1887.—This improved governor is designed with the object of pre- 
venting racing of marine engines at sea in rough weather. A 
cylinder C open at its fore end and having a perforated cover on 
its rear end is fixed horizontally below the water line to the stern- 
post of the si In this cylinder is a piston ¢ fixed on a rod I, 
which passes through suitable stuffing-boxes into the interior of 
the vessel, A coiled spring M on the rod I has a constant tendency 
to draw the piston ein a forward direction. A bracket N is elec- 
trically connected with an electro-magnet P, the core of which is 





connected (in a manner not shown) with the spindle of the distri- 
bution valve of a controlling cylinder, in which works a piston con- 
nected by means of its piston-rod with the operating lever of the 
throttle valve of the ship’s engines, As the stern of the ship pitches 
and rises out of the water, the pressure upon the front face of the 
piston e becomes diminished, and the Fey together with its 
rod I, is drawn forward by the spring M, so as to make contact 
with the standard N, and thus complete the electric circuit O, 
thereby energising the magnet P, which moves the valve of the 
controlling cylinder so as to admit steam to the cylinder to 
operate the piston, to close the throttle valve, and cut off the 
supply of steam to the main engines. (Sealed February 8, 1888). 


RAILWAY PERMANENT WAY. 


16,028. W.P. Halland C. C. Barnett, Piqua, Ohio 
U.S.A. Improvements in Railwa: Sieepers and 
Means for g@ Rails. (8d. 8 Figs.) November 22, 
1887.—The improved sleeper is formed of a single sheet of metal 
bent to an arched-shaped section with a flattened crown, and is 
provided withedge flanges A2. The ends A’ are higher than the 
rest of the sleeper, and form shoulders y which resist the outward 
thrust of therails. The extreme ands of the sleeper are depressed 
below the crown of the main portion. The flattened crown y! 
between the rails is adapted to afford a firm bearing fora switch 
rail. Adjacent to the ends of the flattened crown of the tie, the 
flanged , pone provided with notches or recesses B for the clamps 
orchairs C formed of a metal strip having near one end a pair of 
ears or fingers Cl on each side. This blank when applied to the 








sleeper has the shorter end bent so as to grasp one of the flanges 
A?2, and rest in one of the recesses B, and is then continued up one 
side of the tie, so that the fingers will rest on the top of the tie, 
with the intermediate part of the blank flattened to rest on top 
of thetie. The blank is then continued down the other side of the 
tie, and seated in the recess B, and bent to grasp the flange A? 
and is then continued across the bottom of the tie and bent over 
the flange and the end of the strip already secured to the said 
flange. The cl or chairs having been placed at each end of 
the tie, adjacent to the shoulders which effectually prevent the 
clamps or chairs and consequently the rails from paar 
the rails are placed in position and the fingers bent around the 
rail flanges. e recesses B in ;the sleeper regulate the distance 
between the rails. (Accepted December 24, 1887). 


RAILWAY ROLLING STOCK. 


82. A.M. Clark, London. (W. J. Murray, Jolon, Cal., 
U.S.A.) Improvements in and Connected with Rail- 
way Carriage Axles. (8d. 3 Figs.) January 4, 1887.—The 
improved a carriage axle consists essentially of two similar 
sections A, Al, the inner end of each section being formed with a 
flange or collar a, The wheels B, B are secured to the sections of 
the axle in the ordinary manner, and the outer end of each section 
is mounted in bearings C of ordinary construction. The inner 














ends of each section of the axle abut the one against the other 
and are mounted in boxes D, D!, that are carried by the central 
- ee beam E of = —— — bare hon +. beng 

an oil receptacle ¢, 0! ing delive: rou; ucts ¢, 
formed in the box Dl, “These ducts are ted by pipes F, which 
lead to and are supported by the outer timbers G of the truck, 
each pipe F being closed by a cap I, which prevents the entrance 
of dust. The longitudinal tim E is braced and supported 
against the side thrust of the axle by means of bracing irons H, H 
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that are bolted to the timber and also to the truck frame, each 
iron being formed with branch arms h, which are bolted to the 
truck timbers, (Sealed February 3, 1888). 


310. R. H. Lapage, London. Improvements in 
Compound Locomotive Engines. (ls. 1d, 10 Figs.) 
January 8, 1887.—The improvements consist chiefly in providing 
ina passage between the high and low-pressure cylinders com- 
bined or connected starting and intercepting valves arranged 
to act in an automatic manner as set forth, so that when steam 
is admitted to the steam ehest of the high-pressure cylinder by 
the regulator for starting, the starting valve will be in or will be 
pendien we pressure of steam from the regulator to assume a position 
such that high-pressure steam will be admitted to the low-pressure 
cylinder, and the intercepting valve will be in or will be caused by 
the said steam pressure to assume a position in which it will close 
communication between the high and low-pressure cylinders. In 
Figs. 1 and 2, 1, 1a is a plunger with recesses 2, the part 1a serving 
to close the steam inlet 5 when the intercepting valve is wide open. 
High-pressure steam is admitted to the inlet 5 by means of the 
ordinary regulator. The upper part of the plunger 1 works in a 
cylinder 4, and the lower end is connected toan intercepting slide 
valve 6 arranged ia a casing 7 which forms part of the communi- 
cation between the high ond the low-pressure cylinders. A slide 
valve 9 opera’ by a rod 10 serves to control the communication 
between the casing 7 and the high-pressure exhaust pipe 8. The 
intercepting and starting valves are shown in the positions wn 
assume by gravity when the regulator of the engine is closed. 
Supposing the engine to be at rest and the regulator to be opened, 
high-pressure steam will pass direct to the high-pressure cylinder, 
and by way of the passage 5, recesses 2 in qq od 1, the right- 
hand portion of casing 7 and connecting aed to the steam chest of 
the low-pressure cylinder, the intercepting valve 6 being pressed 
against its seat by the pressure of such steam. If the crank con- 
nected to the piston of the high-pressure cylinder be on a dead 
centre, high-pressure steam will into the low-pressure 
cylinder, and the engine will start. The steam will subsequently 
as the engine turns be admitted to the po se cylinder. 
When the exhaust from the high-pressure cylinder takes place the 











exhaust steam will press upon the intercepting valve 6, and force 
it from its seat against the pressure of the steam admitted from 
passage 5, which steam is wire drawn and reduced in pressure. 
An equilibrium of steam pressure will thus be set up in the 
casing 7 and connecting-pipe, and the plunger 1 will be raised by 
the steam until the part constituting the starting valve closes 
the orifice through which the ger pd works, thereby shutting off 
steam. The intercepting valve will be drawn up by the plunger 
so as to leave a free way between the high and low-pressure cy- 
linders and the engine will then work asa compound engine, To 
work both cylinders with high-pressure steam when ascending an 
incline the high-pressure exhaust valve 9 is opened so as to place 
the high-pressure exhaust in communication with the atmosphere 
or with a condenser. The pressure within the ain 7 being thus 
reduced the combined intercepting and starting valves will auto- 
matically fall under the action of gravity aided by the pressure of 
steam on the starting valve and arsume the position shown in 
Fig. 1, closing the communication between the high and the low- 
pressure cylinders and admitting high-pressure steam from the 
passage 6 to the steam chest of the low-pressure cylinder, As 
the steam thus admitted is wire drawn and reduced in pregsure 
it is advantageous to provide a steam supply valve (not shown) 
between the combined starting and intercepting valves and low- 
pressure cylinder for admitting the — quantity of high- 

ressure steam. This steam valve will t tically operated 

y the lever 10° to admit steam when the rod 10 is moved to open 
the high-pressure exhaust valve 9. By again closing the high- 
pressure exhaust valve 9 the additional supply of steam will be 
cut off and the high-pressure exhaust steam will cause the start- 
ing and intercepting valves to rise and the engine to work asa 
compound engine as before. Figs. 3 and 4 illustrate an arrange- 
ment of a pound | tive engine in which the low-pres- 
sure cylinders 20 and 21 are mounted upon yi truck or swivel 
frame 22 in accordance with this invention. e high-pressure 
cylinders 17 and 18 are mounted on the main frame 19 of the loco- 
motive. (Accepted January 7, 1888). 

10,943. H. Cornes, Manchester. Improvements in 
and Apparatus for Heating Railway Carriages, 
Tramecars, and other Vehicles. [lld. 6 gt August 
10, 1887.—Railway carriages are heated |by means of hot water, 
steam, or hot air, supplied through a pipe passing beneath the 
floor of the carriage from the boiler or furnace of the locomotive. 
In tramcars or other single vehicles the pipe is supplied from a 
special heating stove. (Accepted December 31, 1887). 


14,354. E. Peckham, Syracuse, New York, U.S.A. 
Improvements in Car-Axies. (8d. 6 Figs.] October 21, 
1887.—This invention relates to that class of car-axles which are 
provided with detachable journal bearings in the form of sleeves 
slipped on the ends of the axles for the poeed of preserving the 
axle and admitting of renewing the journal bearings when required. 








According to the present improvements the axle A is provided 
with a journal bearing B consisting of a case-hardened steel tube 
mounted on the end portions of the axle. The journal B is re- 
tained by means of acollar C which is shrunk on the end of the 





axle and is furnished with projections engaging in notches n 
of the journal B (Fig. 3). On the right-hand of Fig. 1 is 
shown an extra collar C! which is required by street car-axles. 
(Sealed January 27, 1888). 


16,411. J. Henney, Jun., New Haven, Conn., U.S.A. 
Improved Means of Heating Railway Carriages by 
Steam. (6d. 1 Fig.) November 29, 1887.—Inventor proposes 
to heat railway carriages by means of the continuous supply of 
exhaust steam from the steam cylinder of the air pump used for 
working the brakes. (Accepted January 7, 1888). 


RAILWAY SIGNALLING. 


1955. A. Mathey, Bordeaux, France. Alarm Com- 
munication by Passengers with Guards of Railwa 

Trains Working by Means of Compressed Air. (8d. 
12 Figs} February 8, 1887.—The alarm apparatus is worked by 
means of compressed air which, when the train is provided with 
brake apparatus worked by compressed air, may be derived from 
the store of compressed air provided for working such brake appa- 
ratus; or an independent supply of compressed air may be em- 
ployed. In each passengers’ compartment of a carriage is placed 
a handle 18, which, on being pulled out, admits compressed air 
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from a reservoir 1, or from the air supply used for working brake 
apparatus, into a cylinder 4 containing a piston which is driven 
forward by the compressed air, and exposes a signal 11 outside the 
compartment or carriage from which the alarm is given. The 
piston in its movement opens an aperture through which com- 
pressed air along connecting pipes to the guard’s van, and 
there sounds a whistle, or by a simple mechanical contrivance 
rings 9 bell. The signal is so arranged that it can be replaced 
only by a person outside the carriage. (Accepted January 21, 
1888). 


3360. S. T. Dutton, Worcester. Improvements in 
Machinery or Apparatus for Train Signalling on 
Railways. [8d. 6 Figs.) March 4, 1887.—By means of the 
improved apparatus the motion of the signal lever is arrested 
before it reaches its normal or ‘‘ danger” position, and the lever 
is caused to slowly reach the full ‘‘danger” position, either by 
manual or automatic pressure. The levers working the points 
controlled by the signal lever are locked before and during this 
interval of motion of the signal lever, so that a train which has 
been signalled will pass all the points and parts of the line under the 
control of the signal in safety, although the signal arm may have 
been putto danger immediately after the engine of the train has 
passed it. (Sealed March 2, 1888). 


4089. G. F. Attree, Brighton, Sussex. Improve- 
ments in Fe. Signalling Apparatus for ‘ways. 
(8d, 2 Figs.) March 18, 1887.—A pivotted vertically held arm 
attached to the engine is moved from its vertical position by 
coming in contact with a projecting arm set by the signalman ; 
such movement of the arm on the engine actuating means for 
warning the driver. (Accepted January 21, 1888). 


TRACTION ENGINES, 


3464, S. Eddington and J. E. Stevenson, Chelms- 
ford, Essex. An Improvement in Traction Ragines 
and Road Rollers. car, and other Road 
motive Engines. (Sd. 4 Figs.) March 7, 1887.—The im- 
provement consists in the interposition between the driving spur- 
wheel and the axle or wheel to be driven, of springs arranged in 
a circle entirely around the latter, and forming the sole connection 
whereby rotary motion is transmitted between the driving and the 
driven wheel or axle ; the driving wheel being mounted to rotate 
about the axis of the driven wheel or axle in such a manner as 
to allow of relative changes of position of their two axes. (Ac- 
cepted January 14, 1888). 


1417. R. H. Fowler, R. H. Shaw, and T. 
Yor! Improvements in the Driving Gear 

of Traction and other Self-Moving Engines. (8. 
5 Figs.) January 28, 1887.—This invention is applicable especially 


through this boss the driving axle passes; the circular boss or 
bearing forming a slide for the axle box. The spurwheel / carries 
a gimbal frame g by means of trunnions g!, which are able to slide 
longitudinally in their bearings. The gimbal frame in like manner 
carries, by trunnions h, at right angles to its own, an inner frame 
or driving plate h, which communicates motion to the main road 
wheels a. The pivots or trunnions of the driving plate serve as 
axes on which bevelled pinionsi, ¢ are carried, and these pinions 











gear with two bevelled wheels, the one k fast on the road whee’, 
and the other / on the axle b. The arrangement forms a differential 
gear which, whilst allowing the driving wheels on the two sides of 
the engines to revolve at different speeds when the engine turns a 
corner, allows free play to the springs, and also allows the axle to 
incline in following the irregularities of the road without deranging 
the gear. (Sealed February 3, 1888). 


MISCELLANEOUS 


16,608. D.G. Fitz-Gerald, London. An Improved 
Method for the Production of Coherent Masses of 
Peroxide of Lead for Use as Voltaic Battery Ele- 
ments, and for Use in Electrolytical and Metallur- 
ical Operations. (6d.] December 17, 1886.—Monoxide of 
ead (litharge) is mixed with sulphate of lead or other insoluble 
lead salt. Moisture is applied so as to cause the mixture to ‘‘set ” 
by reason of the chemical action between the ingredients. The 
mass is then iy eaten peroxidised by means of chlorine. Plates 
thus produced are wholly or almost wholly convertible by electro- 
lysis into peroxide of lead. (Sealed February 10, 1888). 


2033. C. Simmons and B. Williams, Cardiff. Im- 
provements in Machinery or Apparatus for Facili- 
popes hm Transit of Railway Wagons and Carriages 
to or m Coal Tips and other Apparatus for Load- 
ing and Unloading Ships and for Use on Railways 
for Shunting Purposes, (8d. 2 Figs.) February 9, 1887.— 
Inventors claim : Continuous transit of wagons from a fixed siding 
to any point required for tipping by means of an endless band 
carrying railway metals or rails at right angles to the direction of 
their motion. e endless band revolves around drums that are 
contained and rotated inside a framing or carriage with or with- 
3 ag to run on the rails of a sunk siding. (Sealed March 


2101. W. P. English, Kingston-upon-Hull. Im- 
rovements in Overhead Railways. (8d. 8 Figs.) 
ebruary 10, 1887.—This invention has for its object to construct 
an overhead railway which can be readily removed and re- 
erected in another place. This object is effected by the use 
of adjustable ‘‘suspenders.” The improved ‘‘suspender”’ com- 
reg a frame A of quadrilateral or other shape constructed of 
ron of any suitable section, The frame A is open at its lower 
part to admit of the passage of the hook K of the carriage J 




















vol. 








which is provided with wheels running on rails H fixed on either 
side of the opening in the lower portion of the frame A. Ties or 
struts C afford additional rigidity when required. The frame is 
adjustably suspended by means of bars D (provided with ad- 
justing screws and handwheels) or chains D! from a crossbeam F, 
which is supported on standards E. The height of this crossbeam 
may be adjusted by means of a screwed as indicated on the 
right of Fig. 2. The crossbeams F of the overhead railway may 
be braced together by means of central longitudinal beams G. 
(Sealed January 27, 1888.) 

2809. A. C. Henderson, London. 
Paris.) An Improved and Combined 
(8d. 3 Figs.) February 23, 1887.—The journals are fitted so as to 
turn with slight friction in the correspondingly recessed ends of 
the axle. ( February 28, 1888). 

16,388. T. Groom, Wellington, Salop. Improve- 
mentsin Wheels. [6d. 8 Figs.) November 29, 1887.—The 
felloes composing the rim of the wheel are halved together at 
their ends and connected together by a spoke at each end. (Ac- 
cepted December 31, 1887). 


UNITED TES PATENTS TENT PRAOTICB. 

Descri' 4. a Bibi gs patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United Caton oe 
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to engines carried on springs. The main spur driving wheel ¢ 
revolves loose ona circular bors d on the body of the engine, and 





consulted, gratis, at the offices of ENGINBRRING, 35 and 36, 
street, Strand, 
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|another kind. 


BOILER EXPLOSION AT THE 
FRIEDRICHSHUTTE. 


struction was occasioned in the first 


In fact, the available evidence|751b. pressure. A grate of 37 square feet surface 
| seems clearly to indicate that this unequalled de- | was provided under the front end of the large barrel 
ace by an |ineach boiler, and on it was burned from 2 lb. to 3 lb. 


PROBABLY the most wholesale and disastrous de- | explosion of gases in the boiler flues, aided no doubt | of dust coal per square foot of grate surface per hour, 
struction of steam boilers on record occurred at} in its terrible effects by the steam set free in con-| this fuel simply serving the purpose of keeping the 
the Friedrichshiitte, in Rhenish Prussia, Germany, | sequence of the boilers having been damaged. To | blast furnace gases, which served as the real fuel, 
between 12 and 1 o’clock on the morning of July 25' enable our readers to more fully enter into the — these gases being rather difficult to burn. 
last year, when twenty-two boilers of over 1000 points of this case, we will describe the plant, of | 


rom our illustrations, Figs. 1, 2, and 3, the 


square feet of heating surface each, were at one which we give some illustrations on the present and | course of the gas before and after its passage over 
moment blown to pieces ; the boiler-house, covering | following pages. 
a space of over 15,000 square feet, and adjoining | 


Main Steam Pipe 





The boiler plant consisted of twenty-two boilers | 
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the grate will be clearly understood ; a main flue at 


the back of the boilers collects the products of com- 


Main Steam Pipe 
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buildings, were utterly destroyed, and the only three | 


men in charge killed. 

That so exceptional a destruction of steam boilers 
should attract considerable attention and set every- 
body to work to discover the causes of this unique 
accident will be readily understood, and reports have 

; prepared by the engineers of several Prus- 
sian boiler inspection societies, weighing carefully 
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cylinders united by connecting necks, as shown in 
Figs. land 3. The larger upper cylinder is 40 ft. 2 in. 
long and 5ft. 2 in. in diameter, while the lower two 
are each 37 ft. 7in. long and 3lin. in diameter. 
The latter are connected by one neck near the front 
end, and each is joined to the main cylinder by two 
short necks, as shown in Fig. 3. The boilers were for 





all points pro and contra of any particular theory 
that might be advanced, but the final conclusion of | 
all appears to be that what had at first been looked | 


the most part built in 1872, of what was then called 
mild steel, which, however, was somewhat more 
brittle than any steel now used for boiler construc- 


upon as a boiler explosion as it is generally under- | tion. The larger barrels were built of plates 4 in. 


stood, in which the destructive agent is the pres- 


sure within the boiler, was in reality a disaster of | 





thick, the smaller of +5; in. plates, whilst the necks 
were of gin. plate. The boilers were worked up to 
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of the so-called Elephant type—that is, with three | bustion and conveys them to the chimney. There 


are two chimneys provided, and the main flue has 
simply a cross-wall in it as marked in Fig. 2, so that 
the combustion gases from boilers Nos. 1 to 7 and 
22 and 23 enter the northern chimney, and those 
from Nos. 8 to 20 into the southern chimney. 
The steam generated by these boilers was chiefly 
used for the blowing engines, and for the pur- 
pose of keeping the works going, eighteen 
boilers were required, four being always idle, and 
on the day of the accident the idle boilers were 
Nos. 1, 3, 6, and 20. But the explosion appears to 
have affected all of the boilers to a nearly equal 
degree; the upper cylinders were blown to pieces 
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and thrown to long distances in a somewhat regular 
and systematic fashion, to which we shall refer later 
on, while nearly all the lower cylinders remained in 
or near their original positions, being only shifted 
lengthwise. Owing to the comparatively small 
amount of fuel burned—only about 20 tons in 24 
hours—and the little attention otherwise required 
by the boilers, two firemen and one assistant only 
were required, and these three met, as we men- 
tioned before, with probably instantaneous death 
on the occurrence of the accident, so that no in- 
formation could be obtained of anything that 
might have taken place just previous to the ex- 
plosion. In the official report of the Centralver- 
bandes preussischer Dampfkessel-Ueberwachungs- 
vereine, to which we are indebted for our in- 
formation, it is stated at the outset that in re- 
spect of general arrangement, management, super- 
vision, and inspection, no fault was to be found 
with the installation at Friedrichshiitte. The in- 
vestigation into the causes of the accident was 
rendered extremely difficult owing to the absence 
of any evidence of an eye witness, or the report 
of an inspector at the time of or even hours before 
the explosion, and to the fact that the destruction 
was so complete that the boilers could not even be 
built up of the pieces, and in many cases parts and 
fittings have not been found at all. 

The whole of the steam spaces of these twenty- 
two boilers were connected to one large main steam 
pipe placed above the boilers, each boiler being, of 
course, shut off by its own 6-in. stop valve, and 
being provided with self-acting return steam valves 
and two safety valves of 3$ in. diameter each. There 
was ample provision for feed supply by means of 
pumps, and each boiler was provided with a feed 
check valve. 

It appears that in March, 1886, one of the circum- 
ferential seams on one boiler was torn, and careful 
examination then revealed that the plates were of 
inferior quality ; in consequence of this quite a 
number of plates were, at the request of the 
Schlesischen Inspection Society, replaced by others 
of good quality ; and during 1886 and 1887, twenty- 
one of these boilers were subjected to the hydraulic 
tests of 1501b. and were found satisfactory. 

The investigation of the explosion, which was 
carried on by delegates from the various boiler 
inspection societies of Germany, appears to have 
been a very careful and detailed one. The question 
of over-pressure naturally received considerable 
attention ; an accummulation of steam would take 
placeif the blowing engines were stopped, although 
this would also in turn have the effect of reducing the 
quantity of blast furnace gases supplied to the boilers, 
and thus check the production of steam. Against the 
theory of over-pressure there is abundant evidence. 
Three attendants were on duty, and must of neces- 
sity have noticed the pressure rising ; there were 
thirty-six safety valves which ought all to have 
blown off, and by simply turning the gas supply valve 
a further rise in pressure would have been prevented. 
Superheating and weakening of plates in consequence 
of low water is equally unlikely, the feed system of 
the boilers being connected ; if one pump failed 
there were several others to make up for it; more- 
over, it would take considerable time for the water 
to get dangerously low in a large under-fired cylin- 
der, and although blue patches were discovered on 
some plates belonging to boilers 6, 7, and 12, they 
were unmistakably due to local superheating in 
consequence of the accumulation of incrustation ; 
specimens taken from plates with blue patches and 
broken, showed, moreover, no signs of overheating 
in the grain of the metal. Besides, in gas-fired 
boilers, overheating of plates is not nearly so likely 
to occur, since ‘ furnace plates,” in the generally 
accepted meaning of theterm, do not exist, especially 
where the gas is of such composition that it is, as 
in this case, difficult to ignite. Frequently the gas 
in these boilers had been observed to burn throughout 
the whole length of the boiler flues and in the main 
flue, and the flames were often seen to issue from 
the chimneys, according to the admission of air 
by the furnace doors. This peculiarity frequently 
causes the various parts of the boilers to be exposed 
suddenly to great differences in temperature, and 
consequent unequal expansion and working in the 
circumferential seams, cracks occur suddenly, often 
so slight that they are hardly visible, yet none the 
less dangerous, if extending from rivet to rivet in 
the seams ; and in plates which, like those of the 
Friedrichshiitte boilers, are of inferior quality, such 
cracks are likely to sooner or later lead to serious con- 
sequences. The general type of these boilers also 





appears to be rather liable to destruction, since dur- 


In the official report, which forms the basis of 


| 
ing the years 1877 to 1886, out of a total of 155 | our article, it is shown at considerable length, that 
boiler explosions in Germany, 57 ocourred on boilers | even without the theory of an admixture of fur- 


of this same type ; fortunately less boilers of the type | 


/nace gases and coal gases, an explosion is quite 


are used now than formerly. | probable under certain conditions, and Mr. W. 


Looking at the general plan of the boiler-house, | 
Fig. 6, and following the line of flight of the) 
exploded boilers indicated thereon in lines, it, 
will strike the observer that there is a decided | 
system in all this remarkable destruction, and it 
was this fact which attracted the attention of the 
investigators and led to the suggestion that the 
cause might be other than a boiler explosion proper. 
Somewhere between the two chimneys, near the 
middle of the row of boilers, seems to have been the 
centre of the destructive action, this extending along 
in the line of the main flue from end to end. The 
upper parts of all the boilers were separated from 
their lower adjuncts, propelled long distances 
through the air, and all more or less destroyed. 
The lower cylinders were, on the contrary, to a 
considerable extent intact, some had broken seams, 
of course, yet the lower cylinders could in| 
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each case be identified, and were found in or 
near their original position. This then decidedly 
pointed to the explosive agent having exerted its 
force between the upper and lower boilers, propel- | 
ling the upper with great violence, but merely | 
pushing or crushing the lower. The only agent | 
that could have acted in that manner was gas, ac- | 
cumulated in the flues and suddenly ignited, ex- 
ploding with great force, destroying the boiler 
settings, tearing up the ground, and throwing the 
upper boilers right away, as though they were shot 
from acannon. The mixture was, no doubt, one of 
furnace gases, coal gas developed by incomplete com- 
bustior and air, a highly explosive mixture, which, 
accumulated in sufficient quantity, only needed igni- 
tion to fully account for this remarkable explosion. 

The action would probably be as follows: Dur- 
ing the night dinner hour, between twelve and one, 
the men do not wish to be disturbed any more 
than is necessary, and they would charge a larger 
quantity of damp dust coal upon the grate; this | 
charge might almost completely damp the fire, 










Liirmann, of Osnabriick, is quoted to have said 
that it is never advisable to burn blast furnaces gases 
and coal under the same boiler. The probable 
composition of the gases is given by weight as 


Per cent. 
Nitrogen ... 3 ep mA re 64.8 
Carbonic oxide :.. a ae se 33.8 
+ wad... co Sa se 1.3 
Hydrogen me Ae of ss 0.1 


This is for coke blast furnace gases, when taken at 
about two-thirds the height of the blast furnace. A 
mean of fifty analyses of blast furnace gases at the 
Burbacherhiitte is given as_ 


; : : Per cent. 
Nitrogen with varying quantities of water... 50 to 60 
Carbonic oxide ... a <# = she 24 

a acid ... oie * = Ae 12 
Hydro-carbon ... wa a 


The greater quantity of carbonic oxide in blast 
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furnace gases increases their value as fuel, and the 
gases at the Friedrichshiitte, where grey Bessemer 
pig is made, are reported to be rich in carbonic 
oxide and poor in carbonic acid. About the explo- 
sibility of blast furnace gases there can be no doubt, 
and in all well-arranged gas mains safety flaps are 
provided in such a manner that in case of local 
explosions in the mains, the flaps open outwards 
and relieve the pressure. The gas flue up to the 
boilers at the Friedrichshiitte were amply supplied 
with safety flaps. 

The representatives of the various boiler inspec- 
tion societies who have prepared the report before us 
guard themselves against the conclusion being drawn 
from this investigation as to the non-suitability of 
blast-furnace gases for use under steam boilers, by 
saying that in good arrangements, where the con- 
stant ignition of the gases is secured, no objection can 
be raised to the use of furnace gases for boiler-heating 
purposes, and they sum up their report as follows : 

‘¢ By an unfortunate coincidence, an accumulation 
of explosive gases has taken place in the flues, and 





leaving no flame, but favouring the production of 
gases of distillation. The furnace gas supply would | 
remain the same as usual, air entering through the 
open firedoor in suitable quantity, but the furnace 
gases not being ignited upon the grate, would | 


these gases have been ignited. This gas explosion 
has caused a local destruction of the boilers, pro- 
bably in the severance of the neck, which could the 
more easily take place considering the construction 
and great length of the boilers and the inferior 


travel with the others, mixing as they turn corners, | quality of the boiler material. The gas explosion 


and finally meeting either with brickwork sufficiently 
hot to ignite them or flames from other adjoining» 
boilers. The explosion, which would most likely take | 


was the cause of the rupture and ultimate explo- 
sion of the boilers.” 
In conclusion, we have to thank Mr. H. Minssen, 





place in the rear end of one or more of the boilers, of Breslau, one of the experts who investigated 
would sever the connection between the upper and this explosion, for supplying us with the report 
lower cylinders, and the sudden release of a large upon which this article is based. 

volume of steam would readily come into action to | 
complete the work of destruction, in a manner which; Berean Coat Mrnixc.—The aggregate production of 
would have a result closely resembling that of the | coal in Begium last year is returned at 19,216,031 tons, 
actual case at Friedrichshiitte. | The corresponding output in 1886 was 17,253,144 tons, 
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SUBMARINE MINING. 
By Lieut.-Colonel Bucknitt, RE. (Ret.) 
(Continued from page 233.) 
Tue Store Depot. 


Tue efficiency of many of the arrangements con- 
nected with sea mining centres upon good work 
and good methods at the central store depét. 
Numerous considerations, principally connected 
with the water traffic, prevent mines being laid 
permanently, so that it is of the utmost importance 
to arrange so that they can be laid quickly and 
properly when the order is given to do so. The 
various stores should therefore be prepared and 
labelled. In labelling, the best plan is to use 
numbers, and to keep a record book showing the 
mine and group to which any number refers. 

The Wire Rope should be cut to the proper 
lengths and each end prepared with an eye and 
thimble, or whatever the system adopted may be ; 
a shackle should also be connected to each eye. 
These mooring lines should then be oiled, number 
labelled, and put away in batches, those for each 
group of mines being tied together in one batch. 


Fig 


labelled, be stored in a warm dry room in glass- 
fronted cases, and be tested for efficiency periodi- 
cally, records being keptof same. Some of the less 
delicate instruments can with advantage be kept 
ready fixed on the walls or tables of the firing 
stations away from the depdt. 

The Buoys to be used in connection with certain 
defined groups of mines should be stored suitably 
and be number labelled. Their mooring lines may 
be attached to them. 

The General Stores, viz., ropes, flags, lamps, &c., 
can be kept in a large shed suitably fitted and par- 
titioned for the purpose. 

The Consumable Stores, viz., the tar, oil, tallow, 
&c., should be placed in another shed. 

The Explosives for the unloaded and spare or 
reserve mines should be stored at a safe distance 
from all. An old hulk moored in an unfrequented 
| creek near at hand often affords a convenient store 
lof this nature. Wherever situated, such a store 
| should be carefully guarded at all times, and the 

explosives be subject to periodical examination, 
| records being kept of same. 
| The Boat and Steamer Stores, when not on board, 





- 82. 



























































700 v4 
































XS 








105.8 




















The Tripping Chains (galvanised) should be pre- | should be kept separately from the other stores to 
pared in a similar manner, an iron ring added at | avoid confusion. 


one end, anda shackle attached. The chains for | 


one group should lie in one heap. 

The Junction and Connecting Boxes, the Multiple 
Connectors and Disconnectors, and all gear of the 
kind, should be number labelled and arranged 
systematically. 

The Mines, after being carefully tested, should 
be loaded and stored in a sentry-guarded bomb- 
proof, with an overhead traveller on the roof and a 
tramway on the floor. Should it be inconvenient 
to keep all the mines loaded, a proportion only 
should be loaded, viz., those to be taid first. The 
mines should be number labelled. 

The Apparatus for each mine should be carefully 
adjusted, number labelled, and put away in a d 
place. The apparatus should not be loaded wit 
the priming charge and detonating fuzes until the 
order to lay the mines has been given. 

The Primary Charges of dry explosive may, there- 
fore, be stored in hermetically sealed metal cases in 
a store by themselves. 

_The Fuzes should be stored in a dry place at a 
distance from any explosives. 

The Sinkers may be collected in tiers round a 
crane close to some portion of the tramway, and not 
far from the pier. 

The Voltaic Battéry Cells should be number 
labelled and stored in boxes ready to be moved to 
the firing stations at a moment’s notice. The salts 
for same should be stored separately. 

The Electrical Instrwments should be number 


The Boats should be housed in suitable sheds to 
| protect them from the weather, a boat slip being 
provided in connection therewith. 

The Electric Cables should be cut to the required 
|lengths, their ends crowned and number labelled, 
and a piece of each core about one yard long left 
'at each end for testing purposes. These ends 
|should be carefully insulated before the cables are 
| placed in the storage tanks. The cable lengths 
|should be stored so that those first required are 
‘on the top. Tests for insulation and conduc- 
| tivity should be taken periodically, and records 
kept. The tanks may conveniently be placed 
‘near the pier, and if there be a good rise and 
|fall of tide it is advisable to place the tanks 
| just inside the sea wall at such a level that the 
| will fill or empty at high or low tide when a coc 
|is opened in a4-in. pipe communicating between 
| the bottom of each of the tanks and the sea outside. 
| This saves labour in pumping. The tanks may be 
made of iron or concrete. I prefer iron, as the 
| concrete tanks are apt to crack and leak, and then 
| give a lot of trouble. 
| A 15 ft. tank 5 ft. high will hold about 20 knots 
| of single cable or about 10 knots of multiple, a core 
| of 3 ft. diameter being left for the single, and of 
|4 ft. diameter for the multiple cable. The dimen- 
| gions of tanks to contain smaller quantities may be 
calculated by allowing 40 cubic feet of contents for 
| single cable and 80 cubic feet for multiple cable, in 
addition to the contents required for thecentral cores. 


The operations connected with the cable laying 
are laborious. The cables have to be coiled out of 
the tank or tanks and wound upon drums, which 
are then transferred to the mooring steamers, and 
then taken to the mine field and laid. 

Messrs. Day, Summers, and Co., of Southamp- 
ton, now undertake the manufacture of a barge 
designed and patented conjointly with the author, 
and in which iron cable tanks surrounded by water- 
tight compartments, which can be filled or emptied 
as required for trimming the barge, form part of the 
structure. Each cable tank and ballast tank can 
be filled from the sea by a4-in. cock, and the level 
of the water in the cable tank can be adjusted as 
desired by means of a pump, and by altering the 
buoyancy of the barge by the ballast tanks. A 
small scale drawing of one of these barges to 
hold 25 knots of multiple or 50 knots of single 
cable, is given on Figs, 82, 83. When the an 
are stored in this manner, those which are 
required for connecting up during the day’s 
work, are removed as usual in the morning or on 
the previous evening, and the barge can then be 
towed by any tug, and the larger or longer cables 
laid out directly from the coils in the barge tanks. 
In this way many operations are avoided, and the 
steamers especially fitted for mooring mines can 
be used for that purpose only. The cable barge 
is not well sineok for small stations, but is useful 
and economical in time and labour at large and im- 
portant stations where a number of mines and 
cables have to be laid as quickly as possible. 

The Pier.—Each dep6t must be provided with a 
wharf or pier fitted with suitable cranes, alongside 
— the mooring steamers can lie at all times of 
tide. 

A Tramway, 1 ft. 6 in. gauge, with small iron 
trucks strong enough to carry a load of 5 or 6 tons, 
should connect the various parts of the store depdt 
with each other and the pier-head. 

It is not necessary to build workshops for arti- 
ficers except at those stations where experiments or 
exercise are carried out upon an extended scale and 
for long periods, but a portable forge, a carpenter’s 
bench, and sets of tools for white and blacksmith, 
carpenter, fitter, and painter should form part of 
the equipment at every depdt. 

The General Workshop. — One long shed can 
advantageously be appropriated as a general work- 
shop in which most of the operations requiring 
cover from the weather can be carried out. Small 
some can be partitioned off; one for a store- 

eeper’s office, another for electrical testing, a third 
for fitting the apparatus, and so on. The size of 
this, and of all the other sheds, must depend upon 
the number of mines, the strength of the working 
parties, &c., A diagram is given on Fig. 84, show- 
ing the general plan of a depdét for sea mining, but 
the sites, the stores, and the conditions being so 
different at various stations it must be treated as 
suggestive and nothing more. 


(1) is a 14-ton whip hand crane, with a sweep of about 
5 ft., placed at one corner of the pier-head. 
(2) is a 5-ton hand crane, with same sweep, placed at the 
other corner of the pier-head. 

3) (3) are small turntables for the trucks on 

4) (4) the 18-in. tramway. 

5) (5) is the pier with steps at the inner angle. 

6) is a 1-ton crane or derrick for lifting the sinkers on 

the trucks. 

) (7) are the cable tanks. 

8) (8) the boathouse and slipway. 

9) (9) the parade, available for any open-air work. 

10) general store. 

(11) consumable stores. 

(12) boat and steamer stores. 

(13) superintendent’s office. 

(14) clerk’s office. 

(15) storekeeper’s office. 

(16) dry store for instruments and other articles, 

(17) electrical test reom. 

(18) electrical fitting room. 

(19) general workshop provided with bays and benches. 

(20) store for empty cases, buoys, &c., and provided 
with a bay for hydraulic testing. 

(21) (22) shifting and loading rooms. 

(23) bomb-proof magazine and store for loaded cases ; 
the tramway runs down an incline into the latter. 


The Depét should be placed in a secure position, 
and yet not too remote from the mine fields, say 
not more than three or four knots from the furthest 
mine, and as much nearer as possible. A small 
creek running back from the main harbour may 
often be found, and a site selected so that high 
ground both hides and protects it. 

At an important station the pier-head must be 
considerably larger than the one shown on Fig, 84, 





and a third crane should be added so that two 
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steamers can lie at the pier-head and be loaded 
simultaneously ; but it is often preferable to have 
two moderately sized depdts rather than one large 
depét, especially when the mine fields are scattered 
and separated by considerable distances. 

(To be continued.) 





UNDERGROUND ROPE HAULAGE. 
By J. Bucknatt SMITH. 
(Continued from page 206.) 

In April, 1882, a Mr. Hyslop communicated to 
the Mining Institution of Scotland some valuable 
information respecting the result of his researches 
on rope haulage and upon the ratio in which trac- 
tive resistance is increased by hauling tubs from one 
side instead of the centre. Mr. Hyslop found that 
side attachments tend to twist or cant the tubs, and 
thus cause the wheel flanges to press against the 
rails proportionately to the gauge and inversely to 
the length of the wheel bases. The lateral friction 
thus set up is of a rubbing and not rolling nature, 
and therefore in the case of heavy loads the in- 
creased resistance and wear and tear of the way and 
rolling stock must prove considerable. From the 
position of the rope, on the side haulage system, it 
is evident that it travels outside the rail, and must 
therefore be supported and guided round curves by 
means of raised horizontal pulleys. It is, however, 
more difficult to deal with curved portions of line 
in cases where the hauling rope is carried at the 
side or top of the tubs than when it is taken beneath. 
The Bedlington Coal Company showed at Newcastle 
the endless rope system as applied to the top of the 
' tubs. This system appears to retain some of the 
weaknesses apparently adherent to the side-rope 
system, e.y., tubs constantly running to carry the 
rope and cumbersome gear at curves to control the 
rope. On page 205 ante we give (see Fig. 16) a 
detached view of the rope clip and support, which 
is centrally mounted upon the wagons or tubs so as 
to carry the rope about 4 ft. from the ground. At 
curved portions of line expensive and cumbersome 
pulleys, about 4 ft. in diameter, have to be set up 
as shown in the detail view Fig. 17, otherwise the 
tubs would be pulled over by the lateral force of 
the rope, and in order that the latter may be main- 
tained in a proper position swinging supporting 
agg are provided along the line, as shown in 

‘ig. 17. These hinged gates are fitted with rope- 
supporting rollers R, and counterweighted con- 
trolling mechanism S, so that as the approaching 
tubs push the gates aside, in order to pass clear of 
the same, they are subsequently returned to their 
normal position, so as to hold up the rope at the 
rear of the tubs to the plane of the curve pulleys. 

Another arrangement of endless rope haulage 
applied to the working of single lines with passing 
places, was exhibited by the Moresby Coal Company, 
the hauling engine being supplied by the Lowca 
Engineering Company, Limited, of Whitehaven. 
The permanent way of this exhibit was composed of 
steel rails and sleepers furnished by the Moss Bay 
Hematite Iron and Steel Company, and it was 
equipped with cast-steel sheaves or pulleys by 
Messrs. C. Cammell and Co. About midway on the 
engine plane a sieing was arranged to allow the full 
and empty setts to pass, but this exact position is 
not necessary in practice. The endless rope is 
carried over a series of pulleys along the full road 
and arranged to pass under the rails at the in-bye 
end of the siding, where it practically serves as a tail 
rope. There is usuallya curve of 20ft. radius between 
the siding and the in-bye end of the plane, where 
the rope is maintained in its proper working position 
by twelve steel sheaves of 9 in. diameter. Accord- 
ing to this system the working direction of the end- 
less rope is alternately reversed, so as to haul the 
full tubs to the shaft and the empty tubs to the 
working stations. 

The principal feature of this arrangement is Mr. 
Ramsey’s clutch bogie for gripping and releasing 
the haulage rope, and which is represented in longi- 
tudinal section by Fig. 18, in transverse section by 
Fig. 19, and plan by Fig. 20, whilst Figs. 21, 22, 
and 23 are detached detail views. This improved 
method of attaching the tubs or vehicles to the 
hauling rope consists in a novel arrangement of 
grip carried by a specially constructed bogie or 
leading car to which the vehicles are connected. The 
bottom jaw A of the clip is arranged to work about 
a fulcrum a, so as either to form a base against 
which to grasp the rope or to fall out of gear so as 
to allow the rope to drop clear of the apparatus. 
The jaw A is raised and maintained in position by 





moving the lever or trigger D over the opposite end 
C of the lower jaw piece. The top jaw of the clip B 
is attached to a screw spindle capable of being 
screwed down towards A, so as to grasp the rope 
between it and the lower jaw. 

In Figs. 18 and 19 the haulage rope is shown 
tightly embraced between the jaws of the grip- 
ping apparatus, and the motion of the rope is 
thus imparted to the bogie and wagons attached. 
Fig. 21 shows the bottom jaw held up in position 
by the lever D ready for clipping the rope by the 
descending top jaw, whilst Fig. 22 represents the 
lower jaw, released from the lever D- and out of 
gear, so as to permit the haulage rope to fall clear 
of the apparatus. The release of the rope may be 




















| running at full speed. Each drum is provided with 
a strap brake, which throws itself out of gear on 

| releasing the brake lever. The drums are designed 
| for endless rope haulage, and around these the rope 
| is wound two or three times to obtain the requisite 
driving adhesion. The rope is kept taut by passing 
| round a terminal tension pulley as before described. 
The last haulage system we have now to notice is 

| that operated with an endless chain, and after what 
|has been already said little remains to be added. 
Fig. 26 shows anend view of a tub arranged toreceive 

the links of a haulage chain at V; this was exhibited 

by the Hebburn Coal Company. It is evident that 

the method of attachment is very simple, as the 

vertical links of the chain fit into the recesses V, 










































































governed by an attendant upon the bogie, or the 
action may be rendered automatic by providing 
tappets on the line which will engage with the lever 
D, where it is necessary to release the rope. In 
this manner it will be understood that the grip 
grasps or releases the haulage rope underneath 
the bogie, which can be detached instantly at any 


point on the road. In practice such an equipped 
bogie car is provided at the front and rear of each 
train of tubs, and these can be so arranged 
as to keep the couplings quite tight. It will be 
further seen that the appliances allow the rope 
to be deposited or returned to the pulleys in its 
proper position. 

Figs. 24 and 25 (see page 290) represent a front 
and back elevation of a hauling engine made by the 
Lowca Engineering Company. The cylinders are 
10 in. in diameter, with a 12-in. stroke. The engine 


is compact, self-contained, and requires no founda- | 


tion. The duplicate helical gearing is in the ratio 
of 5 to 1. There are two driving drums 4 ft. in dia- 
meter, with a friction clutch between them, which 
can be thrown in and out of gear when the engines are 












































| provided on the tubs; whilst the horizontal links act 
| as stops against which to haul; in other respects the 
| system is practically identical to the endless rope 
| system over the tubs. 
| __ Figs. 27 to 34 illustrate Messrs. Rutherford and 
| Thompson’s patent haulage clip. This ingenious ap- 
| pliance is shown attached to a tub or wagon in side 
‘and end elevation by Figs. 27 and 28 respectively, 
whilst detailed views of the rope-gripping apparatus 
are represented in Figs. 29 to 34 inclusive. Figs. 29, 
30, and 31 show an end, side view, and plan, respec- 
tively, of one arrangement of Messrs. Rutherford and 
Thompson’s automatic fork rope clip, whilst Figs. 
32 to 34 represent similar views of a modified con- 
struction of the apparatus. According to the first 
arrangement, the clip is composed of two oscillating 
jaws Y Y', which are mounted on pins and geared 
together as shown in the plan Fig. 31. The action 
of this apparatus is automatic, for when a wagon 
carrying the clip is conducted into the plane of the 
haulage rope, the motion of the latter through the 
jaws of the clip causes them to close upon the rope 
y frictional contact and grip firmly. According to 
the modification shown in Figs. 32 to 34, the jaws 
are capable of being opened and closed transversely 
about the pin joints y y', in addition to being free 
to receive angular motion about the fulcra Y Y'; 
this is arranged to give greater facilities for remov- 
|ing the rope. These appliances allow the tubs to 
| be hauled centrally, and thus reduce friction, and 
| liability to leave the rails. This system of attaching 
the tubs has been used by the South Derwent 
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Colliery Company for some time past, and at present | taining the grease or lubricant, and within which a 
eight miles of the system are in daily operation. | steel serrated wheel C is mounted, the peripheral 

The wagons represented in Figs. 27 and 28, are serrations or corrugations on which serve to raise 
also fitted with Messrs. Thompson and Rutherford’s | sufficient grease to lubricate the passing axles. 
lubricators and pedestals, marked X, by the use of | This wheel has four arms D working into corre- 
which a saving of 50 per cent. of grease is claimed | sponding radial sockets E against spiral springs, 
over the ordinary methods of oiling, based mainly | and arranged about the spindle G, so that when 
upon results achieved at the West Shields Row struck by a passing axle the wheel may assume an 
Colliery, Durham, where they have been in constant | eccentric position. These automatic greasers may 
use for over two years. In this case, the tubs greased be placed in any convenient parts of a pit, so as to 
by hand consumed 4,084 Ib. per tub per eleven lubricate the axles of the passing wagons at whatever 
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Fig. 21. 
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working days, whereas those fitted with the patent | rate they may be travelling, the axles only removing 
lubricators only consume 1.875 lb. under similar|a sufficient quantity of grease necessary for the 
conditions, thereby shcwing a saving of 54 per cent. | purpose, and, therefore, very economical results are 

In connection with the important question of claimed. This automatic greaser, it is claimed, re- 
lubrication, we illustrate in Figs. 35 and 36 a longi- | duces the rate of revolution to a minimum, thus 
tudinal section and end view of Messrs, Dunford | hindering the grease being thrown off, whilst the 
Brothers’ automatic greasing apparatus. To effec- | depression of the wheel allows the tubs to pass 
tually grease colliery tub axles has been a matter freely over them; at the same time, they will 
that has engrossed considerable thought. The | thoroughly grease any number of tubs in the same 
apparatus in question consists of a cast-iron semi- | sett with axles of various heights, without any fear 
circular trough A fixed between the rails for con- lot throwing them off the way. Circular hair and 





india-rubber brushes arranged to work in a similar 
manner are also used in some collieries for the same 
purpose. 

Fig. 37 represents a section of Blackett’s wire- 
rope socket. A cap or socket A made of iron or 
steel, and fitted with a lining B of some soft 
metal, is placed round the rope end C, which is 
brought into proper position, and is then forcibly 
driven outwards against the lining B within the 
socket, the wire ends being held asunder by a 
tapered plug or plugs D, made of soft metal similar 
to the lining B. A bolt E, which serves to carry 
the load, or another socket, passes through the 
double eye F. This arrangement forms a strong 
and compact job, and the process of socketting 
can be easily and rapidly performed. 


(To be continued.) 





CORLISS MILL ENGINES. 

WE give this week a two-page engraving of a fine 
pair of compound Corliss engines lately constructed by 
Mesrss. Douglas and Grant, of Kirkcaldy, for a mill in 
India. We postpone our description of these engines 
—which are capable of indicating 2506 horse-power— 
until the publication of further engravings, which we 
shall give in an early issue. 





THE GLASGOW INTERNATIONAL 
EXHIBITION. 

Turspay, the 8th of May, has been fixed as the day 
upon which the Prince and Princess of Wales will visit 
Glasgow to open the International Exhibition of In- 
dustry, Science, and Art, to which the people of Scot- 
land have been looking forward for eighteen months 
with lively interest. Such exhibitions are now so 
common in almost every country in the world—there 
have been so many of them held recently--that when 
| the idea was first mooted in Glasgow, those pessimists 
who always put forth predictions of failure on such 
occasions, had some show of argument to support their 
contentions. These, however, were soon got rid of, 
for when the nobility and wealth of Scotland gave in 
their adhesion to the scheme, at the meeting convened 
by Lord Provost Sir James King, in October, 1886, 
success was almost assured. It was originally intended 
|to raise a guarantee fund of 50,000/., but so enthu 
|siastic were the people that the money flowed in 
speedily until the sum amounted to about 300,000/., 
which is considerably greater than the guarantee fund 
in connection with the Manchester Exhibition. While 
steps were being taken to insure tbe financial success 
of the undertaking, the executive were equally diligent 
in other respects, influences being set to work which 
have resulted in exhibits being sent from all countries, 
and in insuring that all the schools of art, and all the 
branches of science and industry will be represented. 
These were preliminaries, which can only bear fruit a 





.|month hence. The actual work commenced with the ac- 


ceptance of thedesign. The Committee having charge of 
this part of the work, very properly decided to have 
a competition, and offered three prizes of 150, 100, and 
50 ee respectively. The design of Messrs. Camp- 
bell, Douglas, and Sellars, Glasgow, and Mr. James 
Barr, C.E., gained the first prize, the second being 
gained by the architects of the Edinburgh Exhibition 
buildings, Messrs. Burnet, Sons, and Campbell. Hav- 
ing accepted the design, contractors were agreed upon, 
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and work was commenced, the first sod being cut by 
the Lord Provost King on 22nd May, last year. It is 
not our intention to give a history of the undertaking, 
and we shall now proceed to describe the structure as 
it now stands. 

The building, which is designed after the style of a 
Moorish or Oriental palace, is in the form of a paral- 
lelogram over 1300 ft. long and 265 ft. wide, with a 
machinery annexe at the west end, covering in all 
474,500 square feet. The prominent feature of the 
design is a dome in the centre surmounted by a small 





turret, having a weather vane, which is exactly 170 ft. 
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above the ground. The root of the dome is of corru- 
ated galvanised iron with numerous glass windows. 

t is supported by sixteen iron frames, resting on four 
brick towers, each 130 ft. high and 20 ft. square. These 
towers are crowned with freestone copings and minarets 
with graceful ornaments. Underneath this dome is 
the grand entrance, a triple dormer, covered in the 
top with fretwork, surmounted by an Arabian arch of 
semicircular shape. From the centre of the interior of 
this dome show oa to the right and left, or west and 
east, the principal avenue, from which, running north 
and south, are thirty-seven small courts. The struc- 
ture, which, by the way, is built of brick, with corru- 
gated iron roof, is relieved by ten columns built of 
brick, which are 200 ft. high, reaching considerably 
above the roof. These towers are capped with free- 
stone, surmounted by small domes. Here and there, 
between the various courts, are minarets, and in keep- 
ing with the Oriental design the openings in the side of 
the building are either in the form of horseshoe arches 
filled in with lattice-work or square windows with 
elaborate tracery. Besides the main entrance there 
are other two, one from Gray-street and the other from 
Sandyford-street. The external appearance is magnifi- 
cent when viewed from Gilmorehill, on whose summit 
stands the Glasgow University, the pride of Scotch 
architects. The one building lends an attraction to 
the other, for they are only divided by the grounds or 
gardens, which form part of Kelvingrove Park, but for 
the occasion are utilised for the buildings, which are 
now concomitant attractions at exhibitions. And this 
leads us to notice briefly the grounds. 

Manchester Exhibition had a representation of Old 
Salford, Newcastle had the Old Tyne Bridge, Edin- 
burgh had Old Edinburgh, and Glasgow will have a 
fac-simile of the Bishop’s Palace or castle which a 
century ago stood alongside the city cathedral. The 

alace is 80ft. long by 40ft. broad, and has three 
floors in the main hall and five in the eastern tower. 
In this building will be gathered a collection of relics 
illustrative of Scottish history and manners, more 
aspecially of the time of Mary Queen of Scots, the 
Covenanters and the Jacobites, and also of Glasgow 
history. Individual archeologists are working dili- 
gently to make the collection complete and representa- 
tive, so that the lovers of the antique will, as a whole, 
find much to please and edifythem. The other special 
attraction outside will be a fairy fountain 150ft. in 
diameter, to play 100 jets, some of them 150 ft. high. 
The River Kelvin, which flows past the building, has 
been deepened for a distance of 600 yards for exhibit- 
ing launches driven by electric power and for testing 
life-saving apparatus for ships. Of course, there are 
the usual kiosks, tea-rooms, dining-rooms, &c. 

The buildings and grounds include 66 acres, all part 
of the Kelvingrove public park, while Manchester in- 
cluded 45 acres, Newcastle 32, and Edinburgh 28, The 
Glasgow Exhibition covers 474,500 square feet, of 
which 268,000 are devoted to general exhibits, 16,000 
to the grand hall, 27,500 to picture galleries, 23,000 to 
dining-rooms, and 140,000 machinery annexe, boiler 
sheds, &c., while Manchester covered 457,000 square 
feet, of which 216,000 were devoted to exhibits, 15,000 
to grand hall, 36,000 to picture galleries, 28,000 to 
dining-rooms, and 162,000 to machinery annexe, boiler 
sheds, &c. The Manchester Exhibition buildings cost 
110,000/., Edinburgh 50,000/., and Glasgow will cost 
about 58,850/. 

The interior of the building is divided into thirty- 
seven courts, exclusive of art galleries ranged on either 
side of a grand avenue running from end to end of the 
building, with a transverse avenue in the centre. 
The central one is 1100 ft. long, 60 ft. wide, and 43 ft. 
high, while the transverse is 215 ft. long and 60 ft. 
broad, At the eastern end of the long avenue is the 
platform, with an organ having fifty-three stops. In 
front of this the avenue is arranged so that on special 
occasions it may be formed into a grand hall, capable 
of seating 3000 people. On the south side of this hall 
are the picture galleries, built so that they may be a 
permanent structure after all else has been demolished. 
Special provision has been made against fire and damp. 
The principal picture gallery—one of the largest in 
the kingdom—is 150 ft. long and 36 ft. wide. In all 
there will be ten large galleries, one being for the ex- 
hibition of the work of sculptors of all nations. On 
the north side of the grand hall or avenue four courts 
have been arranged for the Women’s Industrial section, 
superintended - some of the noblest ladies in the 
kingdom. The section is 400 ft. by 180 ft., and covers 
13,500 square feet of ground. Walking westwards 
the visitor will pass four courts on the north side, 
occupied by textile fabrics, &c., printing, and stationery. 
On the south side are five courts wnich are divided 
by a small avenue running east and west. These will 
accommodate educational appliances and _ exhibits 
pertaining to chemistry, while two courts will be 
devoted to civil engineering and house construction, 
other two to mining and metallurgy, and one to metal 
ware. The section described forms the part of the 
building east of the dome. This dome is 80 ft. in 
diameter, and internally has been richly adorned in 
the ornate style of the Alhambra, In the upper por- 








tion of the arches, beneath the dome, will be displayed 


the arms of various nations. On the covered surface 
beneath will be large circular panels typifying science 
and art, mechanical industry, and agriculture. In this 
part of the structure, and in the transverse avenue 
already mentioned, will be located the offices and re- 
ception halls, &c, The section of the building west of 
the dome is of a similar character to that east of it, 
having on the north four courts, with the Indian 
courts, the latter covering 15,258 square feet. Here 
will be exhibited the large collection from the British 
dependencies, and Hindoos and other natives will be 
present illustrating their various occupations. On the 
south side of the central avenue are five courts divided 
by a small walk, arranged along which will be car- 
riages of various ages. In the central avenue, and in 
some of the courts to the south, at this part, will be 
shown the exhibits of naval architecture. Clyde ship- 
builders, by sending exhibits, have contributed largely 
to the success of recent exhibitions, and one can 
easily imagine that this section of the Glasgow Exhibi- 
tion will form a feature, since it is held in the centre 
of the most notable shipbuilding locality in the 
kingdom. All the principal Clyde firms and many 
English firms will be represented, and although there 
are to beno honours of merit, each is determined to 
place before the public their best specimens, both of 
the scientific and artistic branches of the marine con- 
struction. All the recent Atlantic liners, which have 
so well represented the progress of naval architecture, 
will be well represented. Even a full model of the 
latest, the City of New York, by Messrs. Thomson, her 
builders, which we illustrated last week, will be 
amongst thenumber. This exhibit in itself will be of 
very special interest at the present moment, as it will 
show all details, and will therefore be a work of art. 

Every type of ship—from the barge to the floating 
palace—will be shown. The firms on the Clyde, and 
several in England who have built for the British or 
foreign navies, will send for exhibition models of 
various warships, from the ironclad to the destructive 
torpedo and equally powerful torpedo destroyer ; while 
fast vessels will be represented by models of the China 
clippers, the Atlantic ‘‘ Greyhounds,” and their compe- 
titors ; and the speedy steamers in the trade between 
Dover and France and Liverpool and the Isle of Man. 
Dredgers will be shown by Messrs. Simons and Messrs. 
Lobnitz, Renfrew, and Messrs. Fleming and Ferguson, 
Renfrew, as well as the Clyde and other navigation 
trusts. Yachts—clippers and steam—will be repre- 
sented by a number of models sent by various Clyde 
firms. Messrs. Denny, of Dumbarton, will show a 
saloon of a steamer complete, which, it is said, will be 
one of the most artistic exhibits in this section, as it 
will be got up and upholstered in the most magnificent 
manner. Engineering will be as fully illustrated, and 
this leads us to refer to the Machinery Annexe, and 
what it will contain. 

The Machinery Annexe is situated at the north- 
eastern corner of the main building, is 330 ft. long and 
286 ft. broad, and occupies 140,000 square feet of 
ground, or 35 per cent. more than was originally in- 
tended. Still this is 22,000 square feet less than was 
provided at Manchester. The annexe is continued 
west on the line of the central avenue of the main 
building to provide accommodation for large specimens 
of steelwork. The building is divided into nine bays 
by eight rows of columns. Round three sides of the 
building a platform has been constructed 10 ft. wide 
and about 12 ft. from the ground, from which spec- 
tators can view the machinery in addition to seeing 
it from the ground floor. In the principal avenue 
in the annexe, which is 45 ft. wide, there has been 
fitted overhead a travelling crane, capable of. lift- 
ing 20 tons, to be used in placing in position the 
heavier machines, Strong iron supports carry the 
malleable iron girders on which the crane moves, 
Messrs. Ally and McLellan, Glasgow, Messrs. John 
Cochran and Co., Barrhead, and Mesrs. Mirrlees, 
Watson, and Co. have placed at the disposal of the 
executive four powerful steam engines for driving the 
machinery, and something like 1500 ft. of shafting will 
convey the driving power to the various engines. Steam 
will be supplied by several boilers working to a pressure 
of about 110 pounds per square inch. In this section 
there will be exhibited almost all kinds of machinery, 
except perhaps locomotives. Itis said that this class 
will be absent ; for what reason we know not. In a 
district like the West of Scotland, where so many loco- 
motives are made from year to year, it is very surpris- 
ing that there should be no exhibition of these. They 
could not turn out such an interesting collection of old 
engines as was seen at Newcastle last year, but they 
could surely show equally representative new ones. Let 
us hope that before the Exhibition is opened the want 
will be met. Various marine engineers in the district 
and several on the Tyne will exhibit compound and 
triple-expansion engines. The Fairfield Company will 
show a model of the engines of the Saale, Trave, and 
Aller, three of the fastest of the North-German Lloyd 
steamers. Sugar mills and many other kinds of ma- 
chinery will also be shown. The electric lighting ap- 
pliances, which are accommodated in a building adjoin- 








ing the annexe, will in themselves be most interesting. 
Here there are nine large boilers driving engines of 
various kinds, and producing light equal to over 
1,000,000 candles. The installation, which is said to 
be the largest ever attempted in connection with any 
exhibition, is by the Anglo-American Brush Corpora- 
tion. In the principal structure there are 437 arc 
lamps of 2000 candles each, while in the art galleries 
there are 40 and in the grounds 70 lamps of similar 
illuminating power, In the dining-rooms there will be 
750 incandescent lamps of 16 candles each, arranged 
by Messrs. King, Brown, and Co. Various firms will 
light sections of the building with special lamps, &c. 

Exhibits come from almost all countries in the 
world. Without taking into account the Art section, 
the Women’s Industrial section, or the Artisans’ sec- 
tion, there will be between 1400 and 1500 exhibitors, 
This is below the number in some previous exhibitions. 
For instance, at the Inventories, in London, in 1885, 
there we 3870; 2229 at Edinburgh in the same year ; 
2653 at the Shipperies in Liverpool in 1886; 1347 at 
Manchester last year. But the Glasgow Exhibition 
will not be so crowded as in the case of any of the 
others named ; and having due regard to space the 
executive have been most exact as to the character of 
that which is to be shown. It will only be such as will 
of a certainty give instruction as well as pleasure to 
the visitor. It is yet too early to speak of the indi- 
vidual exhibits, although these are now beginning to 
arrive. We have briefly indicated the nature of the 
Exhibition, and later on we shall give more detailed 
descriptions. 





ALLOYS. 

In his second lecture on the above subject delivered 
on the 19th inst., in the rooms of the Society of Arts, 
Adelphi, Professor W. Chandler Roberts-Austen con- 
sidered the changes in the state of metals produced by 
alloying them one with another. With regard to the 
possibility of these allotropic modifications, he pointed 
out that many metals when deposited electrically ex- 
hibited properties differing greatly from those of the 
metal in the ordinary free state. That a change of 
this kind could be brought abont by alloying a metal 
was proved by Joule in 1842, who showed that iron 
separated from mercury was pyrophoric, and was very 
different from the ordinary metal. Gold would form 
with potassium a series of perfectly well-defined alloys, 
which when containing much potassium, differed but 
little in appearance from this metal, but when contain- 
ing much gold greatly resembled iodine. On placing a 
fragment of this alloy on water, the potassium would 
take fire and liberate the gold in an allotropic condi- 
tion, and in a very fine state of division. This experi- 
ment was a novel one, as the alloys in question had 
only just been worked out at the Royal School of 
Mines. 

Further light might be thrown on this question 
by analogy. Thus if melted sulphur was poured 
into a UJ tube and allowed to cool, its temperature 
could be reduced below its ordinary solidifying point 
without the mass becoming solid, but if now an 
octahedral crystal of sulphur was introduced into one 
limb of the Uj at the same time that a prismatic 
crystal was introduced into the other, the mass would 
immediately become solid, but in the first limb 
octahedral crystals would be formed, and in the other 
prismatic. Certain alloys of gold and silver might: 
similarly be cooled several degrees below their fusing 
points without solidifying, but the contact of a single 
particle of the same alloy would cause a bright flash, 
and the mass would become solid, sufficient heat 
being liberated in the process to raise the temperature 
of the whole very considerably. Similarly in cooling 
down alloys of lead and antimony a portion of the 
metals separated, but the way in which this sepa- 
ration took place was entirely dependent on whether 
the nucleus round which the separation occurred 
was in the amorphous or crystalline condition. Selenium, 
phosphorus, and many other substances showed like 
characteristics. 

Turning to the effect of small quantities of matter 
on masses of the same, the phenomena were most 
marked in the case of the action of small quantities of 
metals and metalloids of iron. The effects of these 
had long been known. For example, Bergman, one of 
the old Swedish chemists, had shown that the difference 
between cast iron, wrought iron, and steel, was 
entirely due to a small percentage of graphite. Quite 
as striking cases were, however, to be found else- 
where ; thus the ,,,;th part of antimony in copper 
would turn ‘‘ best selected” copper into the worst. The 

1 th part would alter the appearance of the fracture. 
sooo SD P 1 
Mr, Preece had stated that a submarine cable of to-day 
would carry double the number of messages that a cable 
of 1853 would, due entirely to the elimination of these 
small quantities of foreign substance from the copper 
now used. The mode of action of these minute im- 

urities was very obscure. Sometimes it increased the 

uidity ; for instance, ,}, th part of arsenic greatly in- 
creased the fluidity of lead, which was why it was added 
to the metal intended for the manufacture of shot. 
It was the knowledge of the effect of these small 
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quantities that misled the alchemists. The older 
metallurgists all called attention to the effect of tin on 
gold, the smallest fragment of the former rendering the 
latter brittle. This action was, however, really due to 
the arsenic contained in the tin. The first systematic 
investigations on this point were made under Cavendish 
by Hatchett, at the request of the Government. 
The importance of mechanical tests of metals was 
not, however, properly understood at this time. 
Nevertheless, Hatchett arranged the different metals 
in order, with regard to their effect on the mechanical 
properties of gold. A few years ago the speaker had 
attempted to carry Hatchett’s investigations somewhat 
further, working with test-pieces of the usual shape. 
From these it appeared that standard gold broke at a 
tension of about 18 tons per square inch, with an 
elongation of 20 per cent., a result not differing greatly 
from those given by wrought iron. The 755th part 
of lead, however, reduced the strength to 7 tons, and 
with z,'55th part to 5.4 tons, but an increase of the 
lead to 1 per cent. did not cause any further reduction. 
The speaker had then attempted to find out some law 
connecting the chemical properties of the metals with 
their action on pure gold. Most people were acquainted 
with the law of periodicity due to Newlands and 
Mendeleef, and, starting from this, L. Meyer had 
arranged the metals in a famous curve by plotting 
them with their atomic weights and atomic volumes 
as co-ordinates, and it was then found that the metals 
fell into distinct groups. It appeared to the author 
that the metals belonging to any one of these groups 
ought to have similar effects on gold. Taking the purest 
gold that could be obtained, it had a tensile strength of 
about 7 tons per square inch. By adding potassium, 
which had a large atomic volume, to this gold, this 
strength fell below 0.5 tons, with practically no elonga- 
tion. Two-tenths per cent. of bismuth produced nearly 
the same effect, and the atomic volume of this element 
was again large. In short, the reduction of tenacity de- 
creased with the atomic volume of the element. Thus 
silver had practically the same atomic volume as gold, 
and had consequently hardly any effect on the tenacity 
of the metal. Rubidium, zinc, and platinum had less 
atomic volumes than gold, and by the addition of these 
the tenacity was increased. Pure silver could be 
readily bent, but 73th per cent. of bismuth wouid 
render it quite brittle. ‘Take the case of iron. This 
metal had an atomic volume of 7.2, whilst that of carbon 
was very small, hence the addition of small quantities 
of carbon should increase the tenacity, which was 
actually the case. Phosphorus had an atomic volume 
of 15.8 and sulphur one of 15.4, and both of these de- 
creased the tenacity. Silicon, with an atomic volume of 
10.6, was apparently an exception, as it appeared to 
increase the tensile strength, but the speaker thought 
that in very small quantities the reverse would be 
found to be the case, and this element would then fall 
in with the generallaw. The atomic volume of man- 
ganese was about 6, and Mr. Hadfield had shown that 
the ductility of iron was enormously increased by the 
addition of this metal. Walter Spring had shown 
that on cooling down alloys of lead and tin, evidence 
of changes in molecular arrangement might be ob- 
tained. He demonstrated by observations on the rate 
of cooling that these alloys gave up more heat than 
they ought to do, and that work was therefore being 
done in simplifying the molecules. 

_ If the view as to the effect of the atomic volume of 
impurities was correct many anomalies would be 
cleared up. The phenomena considered had a very 
remarkable influence on the progress of science, as it 
maintained the faith of the alchemists in the philo- 
spher’s stone. When they saw that a minute quantity 
ef impurity would completely alter the character of 
gold, was it strange that they should believe in the 
possibility of ennobling base metals bya minute quantity 
of some other material? They had been subject to 
undeserved sneers in all centuries, but the same 
phenomena that misled them were now guiding chemists 
and metallurgists of the present day. Expressed in 
modern language, they believed in the possibility of 
altering the atom, whilst we had reason to think that 
we could alter the grouping of the molecules. 


CONTINUOUS BRAKES. 
To THE Epitor oF ENGINEERING. 
: Sir,—I have read with great interest the details given 
in your issue of the 9th inst. relating to the recent im- 
provements in the construction of the Westinghouse auto- 
matic brake, 

The triple valve I have always regarded as one of the 
most wonderful pieces of mechanical ingenuity, and the 
latest additions to it, as shown in your illustration, make 
it still more perfect and efficient. 

It is a well-known fact that in case of accident the 
difference between danger and safety, that is between life 
and death, all depends upon the train being brought to 
rest in the least distance, and upon the retarding force 
being brought into action without loss of time. 

Two of the t goes disasters of modern times, namely, 
Penistone and Hexthorpe, would have been avoided or 
rendered harmless if the trains had been fitted with 
quickly-acting continuous brakes ; itis, therefore, not too 
much to conclude that no less than fifty lives would have 
been saved in those two cases alone. 





Iam pleased to find from your description that Mr. 
Westinghouse has been able to obtain the instantaneous 
action of his brake, without the introduction of any 
additional power or agent. From reports which appeared 
in the newspapers relating to trials of brakes made in 
America last year, it would be observed that some in- 
ventors added electric apparatus in order to improve 
their slowly acting brakes. I have no faith myself in 
electric appliances to assist continuous brakes, and it is, 
therefore, very satisfactory to me to see that the wonder- 
ful improvements in the Westinghouse brake have been 
made simply by mechanical skill in the employment of 
compressed air, and without the aid of “‘ electricity.” 

Many railway companies in this country run heavy ex- 
press trains of fifteen to twenty vehicles, and it is upon such 
trains that ‘‘ quick action” is most necessary to public 
safety. Many forms of continuous brakes have been 

roved to be much too slow in their operation ; it is, there- 
ore, to be hoped that some English railway company 
will fully test the improved Westinghouse brake upon a 
train of twenty vehicles, and if various systems can be 
tested upon trains of equal weight running at equal 
speeds upon parallel lines, the best brake will at once 
show its superiority and efficiency. 
Yours truly, 
CLEMENT E. Stretton, 
Engineer, Associated Society of 
Enginemen and Firemen. 
40, Saxe Coburg-street, Leicester, March 19, 1888, 





ELECTRICAL TRANSFORMERS. 
To THE EpIToR OF ENGINEERING. 

Sir,—I have read with pleasure Mr. Geipel’s paper re- 
printed in your issue of March 9th (page 238), and beg 
to be allowed to correct several erroneous assertions 
in that paper. It states that with the single excep- 
tion of Eastbourne, there are no electric illumination 
oc on a large scale worked by the current from trans- 
ormers and with underground conductors. Now as con- 
cerns this country (Italy) I am happy to state that during 
more than two years we have three very considerable cen- 
tral transformer installations, supplied with the well- 
known Zipernowsky-Deri-Plathy system, which are en- 
tirely worked by underground conductors. The largest of 
these working installations is that done by the Anglo- 
Roman Gas Company, which lights already daily upwards 
of 5000 lamps, and is continually extending. The other two 
plants, although not so large as that of Rome, still are of 
very considerable extent ; they are in the hands of the 
Italian Edison Company, Milan, and of Messrs. Bellairs 
Brothers, Turin. 

All the underground conductors for these installations 
have been manufactured by the house of Siemens and 
Halske, of Berlin, who have taken special precautions for 
insuring an irreproachable service, and have succeeded in 
making cables without perceptible waste of current by in- 
duction. These conductors are composed of two highly 
insulated concentrical conductors, protected against ex- 
ternal and mechanical influences by a lead sheath and a 
double spiral band of iron. Upwards of 40,000 metres 
of such conductors have been Jaid in Italy alone, and 
nobody has ever complained of them. 

Should you find it desirable I can give you further 
details. 

You would oblige by publishing these remarks, 

I am, Sir, yours truly, 
Emintio MaGart, 
Engineer to MM. Fratelli Moleschall. 
Rome, March 14, 1888. 





MANGANESE STEEL. 
To THE EpiTorR oF ENGINEERING. 

Sir,—It is with great interest that I have read in 
your issue of March 9, an abstract of two important 

apers on ‘‘Manganese Steel,” communicated to the 

nstitution of Civil Engineers by Mr. Robert Abbott 
Hadfield. The material produced to the audience by 
the name of ‘‘ manganese steel,” has certainly peculiar 
qualities, which, like the so called wolfram steel, dis- 
tinguishes it distinctly from what is commonly called 
steel; for when heated and suddenly cooled in water, 
steel hardens, while, on the contrary, wolfram steel 
and manganese steel softens. This difference is so very 
great, that I quite agree with Mr. Robert Mushet, that 
this material is really not steel, but an alloy of iron and 
manganese, with above 7 per cent. of the latter, and as 
little carbon as possible. 

The property of losing magnetic attractability the 
alloy shares to almost equal degree with ordinary ferro- 
manganese, as the manganese increases, about 20 per 
cent. being the limit, when both are absolutely insensible 
to magnetism. 

The property of softening when cooled in water, which 
Mr. Hadfield calls ‘‘ water-toughening,” is also common 
to wolfram steel or Mushet’s special steel, which contains 
from 8 to 9 per cent. of wolfram with a little carbon and 
manganese. Mushet’s special steel, which came out over 
twenty years ago, when not chilled in water, was so hard 
that no file would touch it ; it could be well forged when 
hot, and became soft or ‘‘ mild” when plunged in cold 
water. Such as these two materials cannot be called 
steel, as the essential property of steel is just the reverse. 

Since it is an established fact that alloys of iron with 
other metals, such as wolfram, manganese, chromium, 
silicium, &c., can be manufactured on a large scale, and 
that such alloys show qualities so very different from 
those of what it now termed steel, this term must be given 
up when we speak of them if we wish to avoid confusion. 
In our days, when metallurgy advances with such rapid 
strides, we must no longer regard ourselves bound toa 
terminology, which was all right and good fifty or sixt 





years ago; in those innocent times, when the Mechanic's 








Magazine was the crack engineering paper of the day, and 
appeared every week as a tiny pamphlet in octavo and a 
green cover; and when in its pages the momentous ques- 
tion was persistently and exhaustively discussed, “‘ Why a 
Sheffield razor, after being dipped in hot water, will shave 
easier, as when used cold?” Nodoubt the solution of this 
question was then of importance to millions of English- 
men. For, with the exception of old Mr. Muntz, then 
M.P. for Birmingham, and of Mr. Muspratt, the eminent 
chemist, who were tolerated to wear long beards, no 
Briton, who respected himself, could dare to show himself 
with unshaven lips and chin, while a moustache was the 
privilege of Prince Albert and of cavalry officers. 

With the change of times and customs we ought no 
longer to keep up old notions, which are no longer 
correct. Why, instead of using the word “ steel,” which 
gives a pe me notion and does nut indicate the true pro- 
perties, should we not say, ‘‘ wolfram iron,” ‘‘ manganese 
iron,” ** chrome iron” for these new substances ? 

March 18. METALLURGIST. 





HIGH-SPEED GEARING. 
To THE EprtoR oF ENGINEERING. 

Sir,—In your note on “ High-Speed Gearing,” which 
appeared in ENGINEERING of the 2nd inst., you gave 
particulars of a set of double-helical spurwheels, now 
running at the works of Messrs. R. Johnson and Nephew, 
of Manchester, at a speed of 4319 ft. per minute at the 

itch line. This you state is the highest speed you ** have 

eard of for geared wheels running iron toiron.” It may 
interest you to know, that in the Transactions of the 
American Society of Mechanical Engineers for 1885, 
vol. vi., page 862, particulars are given of a spurwheel 
30 ft. in pate 30 in. wide on the face, and 5.183 in 
pitch, running at 50 revolutions per minute, being a speed 
of about 4666 ft. per minute. This wheel was made by 
the late Mr. George H. Corliss, and is probably now run- 
ning at the highest speed of any in existence. 

Manchester, March 12, 1888. ALEXR. GARDNER. 





THE SUKKUR CANTILEVER BRIDGE. 
To THE EprToR OF ENGINEERING. 

Str,—Allow me to make a few remarks on Messrs. 
Westwood Baillie’s letter on the above in your issue of 
the 16th inst., in which they refer to ‘‘ misstatements” 
made by me in my article on the temporary erection of 
the bridge. 

In the second paragraph they take exception to the 
words ‘‘and after consulting the writer ;” it seems to have 
hurt their feelings to think that they should have had to 
or did consult me. But I maintain that they did give me 
the drawings, and asked me whether I could see my way 
to erect the bridge. Ido not say that they acted on my 
advice, or that they would have refused to finally accept 
the contract if I had said that I could not. They aiso 
say, ‘‘ We practically agreed to construct and erect the 
work when we tendered for the contract, viz., on 
October 28, 1884.” This shows that the contract was not 
settled at the time I refer to, and, I think, justifies my 
statement. 

In the third paragraph they say that they knew 
nothing of my having considered the question of erecting 
the various members whole; perhaps they have forgotten 
about it, but, nevertheless, I did consider it, and if it could 
have been done at less cost, it would no doubt have been 
carried out, 

In their fourth paragraph I consider that they have 
made a very great misstatement. They say: ‘“‘ He was 
enyaged to prepare the drawings from our instructions.” 
This would lead your readers to suppose that Messrs. 
W., B., and Co. had designed the scaffolding by which 
they intended to erect the bridge, and that I only carried 
out their instructions and made the drawings. It was 
nothing of the kind. They had no defined notion of what 
the scaffold would be like, or, at any rate, they never con- 
veyed their ideas to me. They gave me the drawings 
and I designed the seaffold, and of course submitted the 
drawirgs to them. Some suggestions were made and the 
general plan finally settled. After that I worked out 
the details and looked after the erection, and did not even 
show them most of the drawings, but took them direct to 
the yard. 

In confirmation of my statement, I have a testimonial 
from Messrs. W., B., and Co., in which they say: ‘* He 
also designed and superintended the erection of the scaffold- 
ing, &c.,” and I think it sufficient to show that their 
fourth paragraph is a — misstatement of the part I 
paar and calculated to deprive me of my fair share of 
credit. 

Regretting to have occupied so much space on such 
trivial matters, 

I am, Sir, your most obedient servant, 

Wimbledon. WILLIAM PaRSEY. 








A Novet American Locomortive.—A locomotive poseess- 
ing several unusual features has been recently built by 
the Hinckley Locomotive Company, of Boston, for the 
Swinerton Locomotive Driving Wheel Company. The 
engine is designed to run fast passenger trains, and has a 
single pair of drivers, 67 in. in diameter on tread, and a 
pair of 42-in. trailing wheels with radial motion. The 
front end of the engine is carried on a four-wheel truck, 
as usual. The engine has piston valves, but the most 
novel feature is the form of the tread of the driving 
wheels, The circumference of the tyre, instead of being a 
true circle, is polygonal, and formed of 105 flats, each 
about 2 in. long. ‘The object is alleged to be to prevent 
slipping! Whether or not the cure is worse than the 
disease is not stated. The engine has, we believe, not 





yet been tried. 
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THE MEKARSKI COMPRESSED AIR TRAMCAR. 


Fig. 8: 
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On the lines of the London Street Tramways Com- 
pany, between King’s Cross (Metropolitan) Station and 
Camden-road, Holloway, several tramcars are to be 
seen in regular work propelled by compressed air on the 
Mekarski system. The journey undertaken by these 
cars is a little less than two miles in length, and is on 
a rising and falling gradient all the way, there being a 
length of 100 yards with a gradient of 1 in 27, witha 
curve of about 50 ft. radius at the top of it, while in 
another part of the line, for a length of nearly three- 
quarters of a mile the gradient varies from 1 in 60 to 
1 in 40. The rails have been laid for a very considerable 
time, and are of shallow depth supported on the old- 
fashioned longitudinal wooden sleepers, so that the 
track is not nearly so well able to carry a heavy 
car as if it were laid on the girder rail system. 
Altogether the route is a very difficult one, and if 
the air-driven cars are successful in running upon 
it for a fair length of time, their capacity for comply- 
ing with the conditions of tramway traffic met with in 
this country will be more than demonstrated. 

The Mekarski cars* have been running in the town of 
Nantes, in France, for some years, but they have had 
to be very considerably modified to adapt them to the 
conditions imposed by the Board of Trade in this 
country and to the requirements of the tramway com- 

nies. The work has been carried out in Sir Frederick 

ramwell’s office under the superintendence of Mr. 
H. G. Harris, and amounts to a practical redesigning 
of the entire arrangement. The distinctive features of 
the original invention are retained, but the mechanical 





* Vol. xxii., pages 142 and 143, 





on line E. F. 


arrangements have been worked out afresh, and it is 
upon.the suitability and perfection of the mechanical 
arrangements that the success of a tramway locomotive 
depends. One of these new cars appeared at the In- 
ventions Exhibition, where it pond many thousands 
of passengers backwards and forwards over a short 
course, without the slightest hitch, and now five of 
them are going to be submitted to an extended trial 
under the very difficult conditions we have already 
alluded to, with a view of affording practical proof of 
their suitability for competition with horse traction. 
The cars are 4 ft. 84 in. in gauge, andeach iscapable of 
carrying thirty-eight passengers inaddition tothe driver 
and conductor, the general appearance being very similar 
to that of a horse car except that the floor is ata some- 
what higher level to give space for the machiner 
underneath. The compressed air is carried in six hori- 
zontal cylinders or reservoirs (Figs. 1 and 2, page 286), 
three at each end of the car, below the floor. Five of 
these reservoirs are connected together by pipes, and 
are called the battery, while the sixth is independent, 
and is called the reserve. These cylinders are filled 
with compressed air at a pressure of 450 lb. on the 
square inch. This air, however, does not furnish the 
entire motive power for driving thecar. Itis aspecial 
feature of the Mekarski system that a store of heat is 
carried in two ‘“ hot-pots,” one at each end of the car, 
and is gradually transferred to the air, thus preventing 
the formation of ice and snow in the cylinders, and to 
some extent increasing its volume. The hot-pots are 
filled with water from a steam boiler working at a 
pressure of 80 lb. to the square inch, at the same time 
that the store of air is received. The heat is trans- 











Note. The diaphragm is a Flat sheet 
not attached to either casbng, 
but is here shown depressed, 
the valve being open 





mitted to the air by causing the latter to bubble up 
through the water on its way to the high-pressure 
cylinder of the engine, and by conducting it, after 
it has been expanded in this cylinder, through a 
heater immersed in the water before it passes to the 
second cylinder. By this arrangement the air is 
twice heated, first by direct contact with the water, 
during which it picks up sufficient moisture to lubri- 
cate the valves and pistons, and second, by passing 
through heated tubes of considerable surface. On re- 
ference to the engraving, it will be seen that there is a 
hot-pot at each end of the car, and that each is pro- 
vided with a complete’set of valves for the control of the 
air. Normally the air from the battery is admitted 
to the hot-pot and so to the engine cylinders, but 
should a very steep rise be encountered at the 
/end of a long run after the air pressure has fallen, 
|or should a stop be made half-way up a hill, then 
| the battery can be shut off, if necessary, and air 
jat the full pressure of 450 lb. be admitted from 
|the reserve reservoir. This reserve is not touched 
except in emergencies of this kind, and can be relied to 
pull the car through any possible difficulties that it 
can encounter. A regulating valve is fixed at the top 
of each hot-pot, a single handwheel being provided for 
the two, so that the one out of use cannot be tampered 
with by the public. We give a section of this valve in 
Fig. 6, as it forms a special feature of Mr. Mekarski’s 
invention. The valve is shown at the bottom of the 
casing, and the handwheel at the top, there being no 
actual connection between the two. The rotation of 
the handwheel forces a plunger into or out of a chamber 
completely filled with liquid. As the plunger enters 
the pressure in the chamber is increased, and acts upon 
a brass-faced rubber a apa which forms its 
bottom. A ms or stalk on this diaphragm is in 
contact with the valve, which is held up by a spring. 
When the plunger is moved down the valve is opened, 
and vice versd. By this means the driver controls the 
pressure admitted to the engine according to the re- 
quirements of the track and the gradients. 

A good many pipes are naturally required to effect 
the distribution of the air. They are shown in the 
engravings, but are somewhat difficult to follow on 
account of the small scale of the views. The pipes 
marked A are #in. in diameter, and connect the bat- 
tery to the hot-pots. The pipes marked B are the 
same size, and connect the reserve to the hot-pots. 
Both these sources of supply can be shut off by cocks 
as required. The warmed air flows to the high-pres- 








sure cylinder through lin. pipes marked C, and the 
exhaust goes back to the hot-pots through lin. pipes 
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D, and returns to the low-pressure cylinder through 
the pipes E. 

The high-pressure cylinder F is 5fin. in diameter, 
and the low-pressure cylinder G 8in. in diameter, 
the stroke of both being 8in. They drive on to a 
crankshaft (Fig. 2), which is geared to the driving 
axle by compound spurwheels of special construc- 
tion. These wheels have been designed to run 
without noise and vibration, and they fulfil their 
object very completely, since it is impossible to hear 
them even when sitting immediately over them. 
Kach wheel is formed of four steel plates which were 
originally clamped together, and had the teeth formed 
on them in awheel-cutting machine. The plates were 
then placed separately in a lathe, and a good deal of 
the superfluous metal was removed to lighten them, 
and at the same time the teeth were slightly reduced 
in width. The plates were then bolted together so as 
to make a stepped wheel, brown paper being inserted 
between the surfaces in contact, and the hollow spaces 
between the plates being filled with hard wood to deaden 
the sound. ‘To keep the wheel always accurately in 
pitch in spite of the play of the springs of the car, a 
novel arrangement of axle-box has been introduced. 
The box is curved and plays in guides curved 
to a radius struck from the centre of the crankshaft. 
Thus, however much the car body may rise or fall, 
the pitch circles of the two wheels always remain in 
contact. 

Elaborate means are provided to control the speed 
of the car. In addition to the regulator and the re- 
versing lever M on each platform, there is a foot brake 
L, and an air brake, which can be applied either by hand 
or by the automatic action of a centrifugal governor J. 
This governor is driven by a band from the axle, and 
operates a valve by which air is admitted from the 
reserve to the brake cylinder. The action of putting 
on the air brake also automatically cuts off the supply 
of motive fluid tothe engine by admitting the pressure 
to act upon a piston which operates a valve in the 
main air pipe. The governor does not open its valve 
until the speed of the car exceeds ten miles an hour, 
when it immediately puts on the brake and shuts off 
the air. As soon as the speed falls the brake comes 
off, and the engine starts again without attention on 
the part of the driver. There is also a speed indicator 
driven by a band P. 

The frame of the car is strengthed by a truss O which 
rises to the level of the underside of the seat. For 
moving it in the shed there is provided a hand turning 
gear H, consisting of teeth cast on the inside of one of 
the driving wheels, and engaging with a three-toothed 
pinion turned by a handle. 

The car and machinery was built by Messrs. Clayton 
and Co., of Preston, and the car bodies by the Lan- 
caster Wagon Company, to the drawings and specifica- 
tions of Sir Frederick Bramwell for the British Me- 
karski Improved Air Engine Company, Limited, of 
110, Cannon-street, London. 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Only asmall amount of busi- 
ness was donein warrantslast Thursday. Inthe forenoon the 
brokers seemed quite listless. Business was a little better 
in the afternoon, but prices for Scotch iron varied only 
to the extent of 1d. per ton. In Cleveland iron no busi- 
ness was done, but hematite warrants were sold at a some- 
what lower rate than the previous day’s quotations. The 
settlement prices at the close were—Scotch warrants, 
38s. 9d. per ton; Cleveland, 3ls. 3d.; hematite iron, 
4ls. 74d. The market was quiet on Friday, but the tone 
of prices was firm. Scotch warrants changed hands in 
the forenoon at 38s. 9d. and 38s. 94d. cash per ton. No 
business was done in Cleveland iron during the day, but 
the closing quotation for buyers was 14d. per ton up, and 
the settlement prices for Scotch and hematite warrants 
were the same as on the previous afternoon. There was 
not much business done in the iron market on Monday, 
but prices were steady, and the closing quotations were 
the same as those of Friday. A somewhat better tone 
characterised the market yesterday, and business was 
done in Scotch warrants in the afternoon at 383. 104d. 
cash, which was the closing quotation for sellers. 
Some transactions took place in Cleveland iron in 
the forenoon, but neither in Cleveland nur in hema- 
tite iron was any business reported in the afternoon; 
and the closing quotations were, respectively, 31s. 44d. 
and 41s. 74d. per ton. The upward movement in the 
value of warrants was continuea this forenoon, when 
business was done in Scotch iron up to 38s. 114d. per ton 
cash. Cleveland advanced in price to 3ls. 7d. cash, and 
one transaction was done in hematite iron at 41s. 114d. 
one month, the close being buyers at 41s. 104d. cash 
and 42s. ld. one month. The firmness continued in the 
afternoon, and an advance of ld. per ton in the price of 
Scotch warrants was made. There is at present an 
almost total absence of speculation in the warrant market, 
and very little fluctuation takes place in prices from day 
today. Owing to the recent very severe wintry weather 
the ge of Scotch pig iron were in some degree 
checked, but it is confidently expected that an improve- 
ment will soon take place. Some inquiries for pig iron 
are being received from the Continent, but for the present 
there is comparatively little business doing on American 
account. At home, however, there isa heavy consump- 
tion of pig iron going on, alike in the foundries and in 





the malleable iron works and steel works. A strong 
feeling is arising that ironmasters should restrict their 
production of G.M.B. iron, owing to the very limited 
demand which is at present for it. The number of 
blast furnaces in actual operation is still eighty-five, 
as compared with seventy-two in the corresponding 
week of last year, so that the weekly output is probably 
not less than 2600 in excess of what it was a year ago. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 7292 tons, against 6110 tons in the same 
week of 1887. They included 2335 tons for the United 
States, 212 tons for Tndia, 310 tons for Australia, 375 tons 
for Italy, 500 tons for Holland, 120 tons for Belgium, 
smaller quantities for other countries, and 2785 tons coast- 
wise. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 960,518 tons yesterday 
afternoon, as compared with 957,466 tons yesterday 
week, thus showing for the week an increase of 3072 tons. 


The Malleable Iron and Steel Trades.—The. manufac- 
turers of malleable iron are very busy, and the present 
briskness looks like holding. Foreign demand is active, 
but at home there is room for further development. Im- 
mediate delivery is difficult to get, as the majority of 
makers are busy completing shipment orders. Prices are 
firm, and have every appearance of remaining so. The 
following are the current quotations : Common bars, 5. ; 
best bars, 5/. 7s. 6d. ; angles, 5/.; rivet bars, 5/. ; nut bars, 
4l. 15s. ; plates, 5/. 12s. 6d.—-all less 5 per cent. discount. 
There is an improved demand for unbranded iron from the 
Eastern markets, and while prices show no material ad- 
vancement a satisfactory business is being transacted at 
current price, which is 4/. 10s. per tonnet. Steelmakers are 
extremely busy, and in one or two cases they have orders 
already in their books sufficient for a large portion of the 
present year. Current prices are: Angles, 6/. 53s.; ship 
plates, 7/. 5s. ; boiler plates, 7/. 15s; rivet bars, 67. 15s,— 
all less 5 per cent. discount. 

Contract for Water Pipes.—Messrs. Thomas Edington 
and Sons, of the Phoenix Iron Works, Glasgow, have just 
closed a contract to supply 9000 tons of pipes for the 
Tarapaca Water Works. 

Scotch Bills in Parliament.—Within the past few days 
deliveries of Committees of the House of Lords have been 
given on three Scotch Bills.. One of them is being pro- 
moted by the Glasgow Corporation, and its chief feature 
is a proposal to reconstruct and greatly extend the Tra- 
deston Gas Works, at a probable cost of not less than 
150,000/. The preamble has been declared proved, and 
the same is also true of a Bill promoted by the Falkirk 
and District Water Trust, whose proposed new works will 
probably involve an outlay of well-nigh 70,0002. The 
principal opposition in the latter case was offered by the 
Carron Company, whose works are within the area of 
supply and assessment. As regards the third Bill, it was 
one in which the Airdrie and Coatbridge Water Company 
sought to obtain powers to extend their works so as to in- 
crease the supply. It was thrown out yesterday by the 
House of Lords’ Committee to whom it was remitted for 
consideration. Strong 7 was brought against it 
by the Town Councils of Airdrie and Coatbridge, but, 
strange to say, none of the witnesses for the opposition 
were called. The decision of the Committee not to allow 
the Bill to be proceeded with, even to the extent of hear- 
ing either the opposing evidence or the arguments for and 
against the measure, caused quite a sensation in the Com- 
mittee room. 


East of Scotland Engineering Association.—An ordinary 
meeting of this Association was held last night in Edin- 
burgh, when Mr. William Thorburn, Glasgow, read a 
very comprehensive paper on ‘*Some Differences in the 
Principles of Domestic Sanitation.” The paper was 
followed by a long and animated discussion. 

Strike of Steelworkers at Holytown.—Last Saturday the 
workmen employed by Messrs. Bain and M‘Corquodale, 
at the Clydesdale Steel Works, Holytown, near Wether 
well, came out on strike in consequence of a dispute with 
the employers about non-union men, the placing of a third 
man on each furnace, as in other steel works, and the 
non-payment by the firm of the same rates as those paid 
by the leading works in the trade. 


New Shipbuilding Contracts.—Messrs. Bell Brothers 
and M‘Lelland, Glasgow, have just placed an order for 
another steel screw steamer—making the third—with 
Messrs. D. and W. Henderson and Co., Meadowside Ship- 
yard, Partick. She will be a vessel of 4000 tons dead- 
weight, and is intended for the general cargo trade. 
Messrs. William Simons and Co., Renfrew, have recently 
booked an order for a large dredger for an Eastern com- 
pany. 

Telephone for Ailsa Craig.—In order to obviate a diffi- 
culty in the working of the fog-signals on Ailsa Craig, the 
Commissioners of Northern Lighthouses are about to form 
a connection by telephone with the fog-signal towers on 
Ailsa Craig where the horns are placed, with the engine- 
room at the lighthouse. The telephone will be connected 
with the south and north horns, and will indicate to the 
keepers if the horns are working. The south horn is 800 
yards distant from the pen, al and the north horn 
1700 yards, and can only be reached by a narrow path at 
the foot of the craig, and in foggy weather, or at night, 
there is great difficulty and danger in proceeding to the 
horns, or sufficiently near to them to ascertain if they are 
working properly. The telephone will echo back the 
effect to the keepers in the engine-room, and obviate the 
necessity of going round the rock for the purpose. To 
render the lighthouse system on Ailsa Craig complete, a 
telegraph cable from Ailsa Craig to Girvan is necessary, 
and this may probably be supplied soon. The telephone 
is to be at by Mr. Charles Ingrey, Albert Chambers, 
Queen Victoria-street, London, who supplied the fog- 


Proposed New Canal for Grangemouth.—There is at pre- 
sent in contemplation a scheme for the construction of a 
deep-water canal, about three miles in length, to connect 
the new docks at Grangemouth directly with the Firth 
of Forth, so as to avoid the narrow, tortuous, and dan- 
gerous channel formed by the River Carron, the dredging 
of which costs the proprietors—the Caledonian Railway 
Company—from 12,000/. to 14,0002. per annum. The 
proposed canal would have a depth of 26 ft. of water, and 
it is estimated that it would cost something like 200,000/. 








NOTES FROM THE SOUTH-WEST. 

Another Dock for Cardiff.--A syndicate of capitalists is 
credited with an intention to apply to Parliament for 
powers to construct a dock and canal on the foreshore on 
the east of the mouth of the Rumney. The proposed 
canal, if carried out, will be nearly two miles in length, 
and will be of sufficient width to allow vessels to load and 
discharge on either side of it. A jetty will in all pro- 
bability be constructed on the east side of the mouth of 
the river ; from this jetty excursion steamers will be able 
to leave at all states of the tide. It is stated that to enable 
the largest sea-going vessels to enter the proposed dock 
only about 300 yards of dredging will be required, the 
water in this part of the channel being much deeper than 
at the entrance of the Bute Docks, The cost of carrying 
out the proposed scheme is roughly estimated at 1,000,000/. 


Taff Vale and Great Western Railways.—Arrangements 
have now been completed between the Great Western 
Railway Company and the Taff Vale Railway Company 
for the withdrawal of the under-mentioned Bills, which 
were to have been heard during the present session: The 
Monmouthshire Valleys Bill, the Llantrisant Branch 
Bill, and the Dare Branch Bill. These are Bills promoted 
by the Taff Vale Railway Company. The Great Western 
Railway Company have withdrawn their No. 4 Bill, the 
object of which was to promote a railway between the 
Penarth Curves and Llandough, and running parallel to 
the Penarth branch. By this arrangement the tolls from 
the Monmouthshire district have been considerably re- 
duced, and the same rate applies to the docks at Cardiff 
and Penarth. The Great Western have been given 
running powers for traffic of all descriptions between the 
Cardiff station and the Penarth Dock station. 


Water Supply of Newport.—A_ Bill now pending in Par- 
liament for transferring the undertaking of the Newport 
Water Works Company to the Newport Town Council 
received on Monday the approval of a Committee of the 
House of Commons, 


Milford Docks.—On this Bill being called on Thursday, 
before a House of Commons Committee, it was announced 
that the opposition to the measure had been withdrawn. 
The measure was therefore referred t> the Committee on 
unopposed Bills. 


Cardif.—The steam coal trade has shown considerable 
activity, the shipments made having exceeded even the 
high average hitherto attained this year. Some descrip- 
tions of steam coal have advanced 3d. per ton, but other 
qualities have remained at former rates. The severe 
weather which has prevailed of late has imparted a firm 
tone to the house coal trade. A recent slight improve- 
ment in patent fuel has been vag maintained. The 
manufactured iron and steel trades have been scarcely so 
active; heavy sections of steel rails have made 4l. to 
4l. 5s. per ton, and light sections 4/, 15s. to 5/. 5s. per ton. 


The Waddle Ventilating Fan and General Engineer- 
ing Works, Llanelly.—These works, which were sold by 
auction on the 13th inst. by order of the trustees of the 
estate of the late Mr. J. R. Waddle, were bought by his 


years back the manager of them. 


Electric Lamps in Mines.—At a meeting of the South 
Wales Institute of Engineers at Cardiff on Friday the 
discussion centred upon the use of electric lamps in col- 
lieries. Several specimens were laid on the table. Some 
were submitted by Mr. Wilkinson, as patterns of those 
invented by Mr. J. W. Swan, and used in the Risca 
Colliery. Mr. Nicholson submitted samples of his lamp and 
so did Mr. Pitkin. In answer to the President, Mr. 
Wilkinson said he had 100 of Swan’s lamps in use 
at the Risca Colliery, but until they had the whole matter 
perfected he thought it better not to say anything upon 
the subject. Mr. Nicholson, of the New Portable 
Electric Light and Power Syndicate Company, London, 
who had two lamps on exhibition, explained that certain 
improvements had been effected in those which he had 
now on view. Those he now showed only weighed 4 Ib. 
and after the electricity had been discharged they could 
be charged again in four hours. They would burn from 
ten to twelve hours. The illumination was equal to 1} 
candle, but with the reflector it could be focussed to a 
point giving an illumination equal to between two and 
three candles. Major Flood Page explained the advantages 
of Mr. Swan’s lamps, and said ina few weeks there would 
be 2400 of them in use in Wales. Mr. Wilkinson ex- 
plained that nothing could render a lamp safer than the 
safeguard which nature gave. In thelamp which he used 
as soon as the air was admitted by the breakage of the 
glass, the flame went out. Mr. Swan said no doubt the 
question of weight was an important one, but there was 
something beyond that, viz., the strength, the length of 
time during which the lamp would burn, and the character 
of the whole apparatus in respect of durability. Mr. 
Frank Brain (Forest of Dean) suggested that the whole 
matter should be referred to a small committee. The 
President thought it was rather premature to appoint a 
committee to inquire into the subject. After all the 
lamps had been completed and tested, the Institute might 
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Bristol Water Works Company.—The annual report of 
the directors of this company observes that the effect of 
the failure of the Bristol. Consumers’ Water Company’s 
Bill last session must be to discourage the promotion of 
any further competitive schemes. The construction of 
a new reservoir and filter beds at Barrow has been actively 
proceeded with during the past year. The capital ex- 
pended during the year was79,740/. The lengths of mains 
laid was about 44 miles. The engineer reports that the 
works are in good condition. 


Bristol Port and Pier Railway.—A petition deposited by 
the Great Western and Midland Railway Companies 
against the proposed extension of the Bristol Port and 
Pier Railway has been withdrawn. An influential de- 
putation from Bristol went to Derby on Thursday for 
the purpose of interviewing the directors of the Midland 
Railway Company, to secure their support to the scheme. 
The members of the deputation having stated their case, 
the chairman of the company promised that the directors 
would give their best consideration tothe views expressed. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was again 
a large attendance on "Change. Nominally No. 3 Cleve- 
land pig iron was quoted 3ls. 6d. per ton for prompt 
delivery, but there were transactions reported at 14d. less. 
While makers hold out for better prices, there are mer- 
chants who recently disposed of No. 3 at 31s. 3d. The 
continued bad weather is interfering with shipping, but 
the home trade continues to expand. On Monday 
night Messrs. Connal and Co., the warrant store- 
keepers, had in stock at Middlesbrough 327,723 tons of 
pig iron. his is a decrease of i565 tons on last 
week. In Glasgow Messrs. Connal hold 959,252 tons. 
The heavy stocks still give speculators in pig iron scope 
to manipulate prices, but the increased activity in several 
trades, notably the shipbuilding and engineering, causes 
producers to cling to the belief that they will soon obtain 
higher rates. On the other hand buyers do not forget 
that out of 159 blast furnaces in the North of England 
only 96 are in operation, 59 being idle, and that any in- 
crease in the demand could be speedily met. The pro- 
tracted depression in the pig-iron trade and the keen 
competition to avoid blowing out, and _ thereby laying off 
costly plant, has left exceedingly small profits to the pro- 
ducers for the past few years. In the manufactured iron 
trade there is more activity, prospects are better, and 

rices are rather firmer. Severalof the works which have 
had next to nothing to do for so long a time are now 
fairly well employed, and others which have been entirely 
closed have recently been reopened. 


Engineering and Shipbuilding.—Both engineers and 
shipbuilders continue busy, and expect to be kept fully 
going for many months. 


The Steel Trade. —Throughout the North of England 
the steel trade is better. There is a continued pressure 
for steel shipbuilding material and recently steel rails are 
in better request. In the latter department, however, a 
few more orders would be acceptable, 


_ The Coal and Coke Trades.—There is no new feature 
in the coal and coke trades, and prices remain the same 
as those quoted last week. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Yorkshire College Engineering Society.—A meeting of 
this Society has been heid in the engineering lecture-room 
of the college, Mr. Wicksteed presiding. A paper on 
‘Pumping Machinery” was read by Mr. A. H. Meysey- 
Thompson, M.Inst. M.E. 


The Blackmoor Tunnel Scheme.—On Friday, at a meeting 
of the Water Works Committee of the Leeds Corporation 
—Alderman Woodhouse presiding—the tender of Mr. 
John Simpson, contractor, of Hunslet, amounting to 
21,904l. 12s, 2d., was accepted for the construction of the 
new Blackmoor Tunnel, according to the plans and speci- 
fications prepared by the herent and water works engi- 
neer (Mr. Hewson). The original estimate was 25,000/. 
The council granted the committee the sum of 30,000U. to 
carry out the work. In addition to the amount of Mr. 
Simpson’s tender, there will be the cost of land, law 
charges, &c. ; but it is not expected that the sum voted 
by the council will be exceeded. 


Charles Cammell and Company, Limited, Shefield.—The 
twenty-fourth annual general meeting of the shareholders 
of this company will be held on the 28th inst., when the 
directors will recommend the payment of a further divi- 
dend for the year ending 31st December, 1887. Such pay- 
ment, when added to the interim dividend paid in Octo- 
ber last, will make the entire dividend for the year 1887 
74 per cent. on the ordinary shares, 74 per cent. on the B 
shares, and the full dividend of 5 per cent. on the A pre- 
ference shares of the company. 


South Yorkshire Coalowners and the Hull and Barnsley 
Railway.—The South Yorkshire coalowners are opposing 
the proposed amalgamation of the Hull and Barnsley 
Railway withthe Midland. On F riday a deputation of 
the coalowners waited on the secretary and ceeckens of 
the Midland Railway Company at Der y. The deputa- 
tion included representatives of the following collieries : 
Thorncliffe, Swaithe, and Evans Main, Monk Bretton, 
Wombwell Main, Aldworth Main, Car House Collieries, 
the Nunnery Colliery, Carlton Main, Mitchell’s Main 
Monkton’s Main, Cortonwood, and Shireoaks, The depu- 
tation were very much dissatisfied with the reception they 
had met with at the hands of the directors, which con- 





firmed their worst suspicions that they would not obtain 
what they were asking for, unless they continued their 
opposition, and at a meeting subsequently held, the 
deputation resolved to prosecute their opposition in 
Parliament. Large subscriptions as a guarantee fund 
for the purpose of the opposition were definitely promised, 
and a determination was come to to use every means in 
their power to obtain what they considered to be fair 
means for the development of their trade. The opinion 
of the deputation seemed to be that the Midland Railway 
considered no interest was to be taken into account but 
that of their own shareholders, 


Proposed Sale of Coal on the Sprotbro’ Estate.—We are 
informed that negotiations are proceeding between the 
Denaby Main Colliery Company and Sir C. Watson- 
Copley, of Sprotbro’ Hall, for the purchase of the whole 
of the coal under the Sprotbro’ estate. It seems that after 
coal was reached at Denaby pit some years ago, and it was 
found that there was an appreciative yield, Mr. Bucking- 
ham Pope, tle managing director, turned his attention to 
Cadeby and Sprotbro’, which are very near to Denaby. 
Sir Joseph Copley, and after his death, Miss Copley, 
who were tenants for life, might have leased the coal, but 
the refused to enter into any such transaction. When 
Miss Copiey died, about a year ago, the company at once 
commenced negotiations for sinking to the Sprotbro’ coal. 
These negotiations are now pending, and quite within the 
range of possibility that two shafts may be sank, one pro- 
bably at Newton, or near the Anchorage Farm. he 
Sprotbro’ estate covers quite 4000 acres of land, and Sir C. 
Watson Copley is being strongly advised to come to terms 
with the colliery. 


Sewage Utilisation Works at Batley.—The Batley Cor- 
poration are now fairly launched on their sewage utilisa- 
tion scheme, for which they obtained borrowing powers 
so long as 1875, but for various reasons the works have 
been delayed. The sewage is to be dealt with on the 

recipitation principle ; and at a special meeting of the 
Foon Council on Thursday night three tenders were 
accepted, one for tanks, engine-house, &c., one for a 
boundary wall, and one for a roof for the refuse destructor. 
The original estimate for the works was 10,000/. exclusive 
of the land. It is expected that they will now be carried 
out for a little over 5000/. 





MISCELLANEA. 
THE Government do not intend to attempt the removal 
of the Platters Rock in Holyhead Harbour, as ‘a sum of 
250,000/7. would be required for the purpose. 


A rack railroad, operated by electricity, is to be esta- 
blished in Savoy, and will connect the village of Etrem- 
bieres with that of Treizearbres, 


The motion to add a grade of students to the American 
Society of Civil Engineers has been defeated by 142 to 
137 votes. 


We have received from Messrs, H. E. Moss and Co., of 
83, Gracechurch-street, London, a copy of their new 
steamship circular, containing particulars of 366 steamers, 
7 dredgers, and 12 sailing ships now being offered for sale, 


During the eclipse of the sun in August last the earth 
currents in the cable between Vladivostock and Nagasaki 
suddenly increased in intensity, returning to their normal 
value at the end of the eclipse. 


A resolution has been adopted by the United States 
Committee on Foreign Relations, requesting the President 
to negotiate a treaty with the Emperor of China for the 
prevention of further immigration of Chinese labourers. 


According to Le Genie Civil, the amount to be expended 
on the French Navy during the present year amounts to a 
total of 130,000,000 fr., against a total estimated expendi- 
ture of 325,000,000 fr. for the British Navy. 


The channel between Gatun and Colon on the Panama 
Canal has now been opened, and successfully traversed by 
steam launches. This passage has been cut. through a 
rocky hill, and required much hard and difficult work. 


The new Central Laboratory at Paris, which has been 
established with the surplus, amounting to 331,000 francs. 
from the Paris Electrical Exhibition in 1881, has recently 
been opened. 


The engineering and contracting business of Messrs. 
David Munro and Co., of Melbourne, has been floated into 
a limited ame with 1,250,000/. capital. The portion 
offered tothe public was over applied for before being ad- 
vertised. 


According to Mr. G. B. Johnson, of the United 
States Testing Laboratory at Washington tearagpen, 
the strength of large pieces of American timber is only 
about one-half that commonly given in tables and text- 
books, the figures in which have been deduced from ex- 
periments made many years ago on small specimens. 


The modified plan for the Panama Canal shows ten 
locks, the summit level being 160.72 ft. above that of the 
sea. The next level is at a height of 126.64 ft., and will 
be supplied with water from a reservoir at Gamboa, To 
supply the upper level, pumping will have to be re- 
80 to, 


The gross receipts of the 23 principal railways in 
the United Kingdom, for the week ending March 11, 
amounted, on 15,850} miles, to 1,120,533/. and for the cor- 
responding period of 1887, on 15,708? miles, to 1,111,826/., 
an increase of 141} miles, or 0.8 per cent., and an increase 
of 87071., or 0.7 per cent. 


During the past few days Messrs. Walker Brothers, of 
the Pagefield Iron Works, Wigan, have forwarded to the 
Government of the Mikado of Japan some large ventilat- 
ing machinery, fitted with the patented improvements, 





which were awarded a gold medal at the recent Jubilee 
Exhibition, Newcastle-on-Tyne. 

The Great Northern Railway has now four trains 
running from King’s Cross in which the carriages are 
lighted by electricity, and a fifth installation is now being 
completed for one of the express trains to Edinburgh, 
The work has been carried out under the direction of Mr. 
James Radcliffe, the telegraph superintendent to the line. 


The destructorsa which have recently been tried in Bom- 
bay for disposing of street sweepings, &c., have not proved 
a success, as the working expenses have been very high. 
It is now proposed to return to the old plan of carting the 
rubbish off to the salt flats at Coorla, some ten miles 
from the town, which could then be reclaimed, and might 
prove a valuable source of income to the corporation. 


Owing to the removal of their works to Glasgow, 
Messrs. Sharp, Stewart, and Co. have disposed of their 
injector business to the Patent Exhaust Steam Injector 
Company, who will take over the drawings, patterns, and 
templates of the various injectors hitherto manufactured 
by this company, as well as the whole of the standard live 
steam and exhaust injectors in stock. 


A modification of the Latimer-Clark standard cell has 
recently been introduced by M. Guoy, a French electrician. 
The change consists in substituting the peroxide of mercury 
for the proto-sulphate used in Clarke’s cell. The electro- 
motive force of the cell is 1.39 volts, and the correction for 
temperature is only .0001 per deg. Cent. The electro- 
motive force requires a few days to reach its normal value, 
but will then maintain this within ys per cent. 


We are informed that Mr. Alexander Dick, of 110, 
Cannon-street, London, has formed his business into a 
company in order to meet the rapidly-increasing demand 
for Delta metal. Sir E. J. Reed, the late Director of 
Naval Construction, is to be the chairman of the new 
company, which will include amongst its directors Mr. 
Charles Cammell, of the Cyclops Works, Sheffield, and 
Mr. Bord, of Messrs. Vivian, Younger, and Bord. 


On January 31 the Board of Trustees of Lake Illinois 
adopted the plans and specifications submitted by Mr. 
Horn, the town engineer, for a sewage pumping station 
on the Shone Hydro-Pneumatic System. The pneumatic 
ejectors will be placed underneath the surface of the street 
at the intersection of Sixty-ninth and Halsted-streets. 
They are to be capable of lifting 1200 gallons of sewage 
per minute against a head of 30 ft. The air compressors 
will be placed about 700 ft. from the ejectors. 

We regret to announce the death of Mr. Robert Had- 
field, of the Hecla Works, Attercliffe, Sheffield, which 
took place last Tuesday, at his residence, Ashdell House, 
Broomhill. The deceased gentleman was the founder of 
the above-mentioned works, which have long been famous 
for steel castings, to the production of which he had given 
special attention. He considered it by no means credit- 
able to this country that we should be dependent on 
French- made steel shells, and from time to time refused 
to purchase any of the French patents that were offered 
him, preferring to trust to native talent. 





Tue EXHIBITION aT Barcetona. — The Secretary of 
State for Foreign Affairs has communicated to the 
Society of Arts a despatch from Her Majesty’s ambas- 
sador at Madrid reporting on the present state of the 
intended Exhibition at Barcelona, in which Sir Francis 
Clare Ford refers to the condition of the Exhibition 
and the rapid progress which is being made in the 
improvement of the city of Barcelona by the erection 
around the Exhibition of many fine buildings. Gardens 
are being laid out where before were unseemly pieces of 
waste ground. An aquarium is to be built on the sands, 
and commodious bathing houses and tents are to be 
erected ; one of these is to be arranged for the especial use 
of the Queen-Regent. It is stated that there will be over 
30,000 exhibitors, of whom only 80 are English; 3500 
square yards are assigned to the Barcelona province 
alone, of which 3000 have already been secured. The first 
batch of goods for the Exhibition has arrived from Ger- 
many and Austria, and great efforts are being made to 
insure the success of the French portion of the Exhibition. 
In the agricultural pavilion a space of 800 square yards 
has been assigned for French agricultural products. The 
ambassador “ee the opinion that the date for the 
opening of the Exhibition will have to be postponed, as it 
cannot be ready much before the first week in May. 





DratnaGE MacuHinery aT ABoukin LAKkt.—Trials of 
the pumping machinery supplied by Messrs. J. and 
H. Gwynne, Hammersmith Iron Works, London, for 
the drainage of Aboukir Lake, were carried out on the 
8th and 9th of the present month at the Aboukir re- 
clamation works. The machinery consists of two 48-in. 
centrifugal pumps of the ‘‘ Invincible” type, driven by 
engines fitted with both jet and surface condensers, 
steam being supplied by four Galloway boilers, though 
only three of these were in use at the time of the experi- 
ments. The mean discharge per minute from the two 

umps was 452 tons of sea water plus a certain amount of 
eakage, estimated at 20 tons, due to the yielding of the 
green masonry of the temporary discharge weir in two 
places, these figures corresponding to an effective horse- 
power of 218.4. The mean indicated horse-power of the 
engine, which ran at 70 revolutions per minute, using 
steam of 75 lb. pressure, was 430, and the efficiency 
of the machinery was therefore .508. The consump- 
tion of fuel was 1.43 lb. per indicated horse-power 

r hour, or 2.81 lb. per effective horse-power per hour. 

either the tops of the boilers nor the steam pipe were 
covered during the trial, which was considered very 
satisfactory by the representatives of the company carry- 
ing out the works. The guaranteed discharge of the 
pumps was 350 cubic metres, or 344.4 tons per minute, 
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ENDLESS ROPE HAULING ENGINES. 
CONSTRUCTED BY THE LOWCA ENGINEERING COMPANY, WHITEHAVEN. 
(For Description, see Page 282.) 
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‘ Ping a OF MEETINGS. 
NSTITUTION OF CiviL ENGINEERS,—Students’ meeting, Frida 
March 23rd, at 7.30 p.m. Paper to be read : “ Principal Types ot 
American Swing Bridges,” by Mr, Henry W. Hodge, Stud. Inst. C.E. 
Ordinary meeting, Tuesday, March 27th, at 8 p.m. Paper to be 
further discussed : ‘‘ Economy Trials of a Non-Condensing Steam 
Engine—Simple, Compound, and Triple,” by Mr. P. W. Willans 
M. Inst. C.E. Paper to be read, time permitting : “ Compressed 
Oil-Gas, and its Applications,” by Mr. Arthur Ayres, M. Inst. C.E. 

CIVIL AND MECHANICAL ENGINEERS’ Socrety.—Wednesday, March 
28th, at 7 p.m., an ordinary meeting will be held at the Town 
Hall, Westminster, when the following paper will be read and 
discussed: ‘On the Development of Machinery in Relation to 
Hand Labour,” by Mr. Ambrose A. Wyall, A.M.I.C.E. 

CuEmicaL SocreTy.—Burlington House, London, W. Wednesday, 
March 28th, at 8 p.m. Anniversary meeting. President's address, 
F'ection of office bearers, 
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at 7 p.m., to consider the advisability of forming branches of the 
Society at provincial centres, and equitable arrangements for the 
working of such branches, together with any other business 
matters of which notice is previously given to the secretaries. A 
visit has been arranged to the New Court Theatre (now in course 
of erection) for Saturday, March 24th, at 3 p.m. 

Grouogists’ Association.—Friday, April 6th, meeting in the 
Anatomical Theatre, at University College, Gower-street, W.C., 
when the following papers will be read: ‘‘On the Influence of 
Geology on the Early Settlements and Roads,” by F. J. Bennett, 
F.G.S., of H.M. Geological Survey. ‘‘ On the Discovery of Elephas 
primigenius associated with Flint Implements at Southall,” by J. 
Allen Brown, F.G.S. The chair to be taken at 8 p.m. 
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MERCANTILE CRUISERS. 

In a Note in our issue of March 9 we made 
reference to a paper read before the Royal United 
Service Institution by Lieutenant W. C. Crutchley, 
R.N.R., the subject being ‘‘ The Condition of the 
Mercantile Marine Personnel and Matériel, with a 
view to its more complete Utilization as a Reserve 
for the Royal Navy.” The question is one the im- 
portance of which was impressed on the author in 
a very forcible manner, for he was once in command 
of a large mail steamer which made a voyage home- 
ward from the Kast at the time of the discreditable 
‘* Russian scare.” When Captain Crutchley sailed 
war was considered imminent; and any hour he 
expected to be pounced upon by an enemy’s cruiser. 
It was doubtless this experience which led to the 
thinking out of these admirable arrangements for 
effecting communication between Her Majesty’s ships 
and merchantmen, which appear in the paper under 
consideration. 

The paper was well received by an audience 
which, if small, was select, and included many 
naval officers of distinction who have given their 
attention to the administrative affairs of the Navy. 
Amongst these were Lord Charles Beresford, the 
chairman, Admiral P. H. Colomb, and his brother, 
Captain Colomb, both of whom have especially 
identified themselves with the subject, Admiral 
Freemantle, and Captain Fitzgerald. It may be as 
well to state at once that all of these naval officers, 
and indeed every one who spoke, recognised the 
importance of the subject, and there was no cavil- 
ling or carping at the idea of merchant seamen on 
merchant vessels being employed for warlike pur- 
poses, or insinuations that they would be otherwise 
than useful. After this expression of feeling, which 
comes with almost official weight as the opinion 
of the Navy at large, the Admiralty will be to 
blame unless the question of the Naval Reserve is 
taken up with more vigour. At present the officers 
are far below the standard. There are, Captain 
Crutchley tells us, only 42 lieutenants in place of 
150, and 102 sub-lieutenants instead of 207. But 
with the engineers the case is weakest, for there 
are only three to set against a requirement of 150 
engineers and 150 assistant-engineers. 

Captain Crutchley’s paper is singularly opportune. 
In the first place, public notice is being called to the 
dangerous manner in which we have allowed our 
warlike defences to go to the bad. Whilst the 
attention of the country has been taken up by the 
squabbling of politicians, matters of real imperial 
concern have been neglected ; officialism has crept 
on its old comfortable, obstructive way, so that, 
although we spend about 150,000/. a year on the 
Naval Reserve, we could only count on three engi- 
neer officers among the force. As a gallant admiral 
said during the discussion, the whole thing is a 
disgrace to the Admiralty. 

The paper is also opportune in view of the im- 
provements in design of the large mail steamers 
that are now in course of construction. In our last 
issues we gave a long description of the new boats 
being built at Clydebank for the Inman Line, and 
there are also the splendid vessels under construc- 
tion at Belfast for the White Star Company. It 
will be seen by reference to our description that 
the Inman boats possess several characteristics 
eminently suiting them for warlike purposes. 
Amongst these may be mentioned the great length 
to which subdivision has been carried, the duplica- 
tion of machinery by adopting twin screws, and, of 
course, the most important factor of high speed. 
An almost equally important feature is the rudder 
arrangement, which appears to be somewhat the 
same as that introduced by Messrs. Yarrow in their 
torpedo boats. No doubt this is another debt of 





gratitude the ocean steamship owes to those little 
war vessels which the late William Denny considered 
model experiments on a large scale. This rudder, 
if we may judge by our torpedo boat experience, 
will give great manceuvring powers to these vessels, 
and will thus remove one of the great objections to 
the use of merchant ships for naval purposes ; a 
defect that was referred to more than once at the 
reading of the paper. Another most important 
feature of this arrangement is that the whole of the 
steering gear can be kept below the water line. 

In the magnificent new ships building at Belfast 
there will be, if rumour may be credited, many 
features in the design that will enable the vessels 
to be converted into warships. No doubt sub- 
division will be here also carried to a great length, 
and we are told sponsons for guns and such like 
arrangements are to be an integral part of the 
original design. We mention these points as show- 
ing how willing shipowners are to meet the Govern- 
ment if some small encouragement is held out to 
them by the Admiralty. It is absurd to say, espe- 
cially in view of last summer’s naval manceuvres, 
that such vessels as these would not be of the 
greatest use to the country in case of war. In 
connection with this part of the subject we would 
commend to our reader’s notice the paper recently 
read before the Royal United Service Institution on 
‘* Speed as a Factor in Naval Warfare,” by Ad- 
miral Freemantle. It will be remembered that the 
gallant Admiral was in command of the attacking 
squadron during last summer’s naval manceuvres in 
the Channel, and was in a good position to judge of 
the advantages of quick steaming for warlike pur- 
poses. 

The author, it will be seen by the title, divides 
his subject into two heads, ‘ Personnel” and 
‘*Matériel,” or ‘‘ Merchant Men and Merchant 
Ships.” During the discussion which followed, 
there was shown to be a difference of opinion 
between the various naval officers who spoke, as to 
which of the two we should mostly need in case of 
war. The greater number were, however, un- 
doubtedly in favour of spending money on building 
more ships, rather than in raising more men ; as 
Captain Colomb said, the ‘‘ need of the Royal Navy 
was not for men, but ships.” 

So far as the merchant cruiser is concerned, it 
will be the Royal Naval Reserve to which we shall 
have to look for manning the vessels. Lord George 
Hamilton stated in the House recently, in reply 
to a question of Mr. H. Heaton, that arrangements 
have lately been made to take up six ships, but 
unless the crews belong to the Royal Naval 
Reserve, no steps are taken for training officers 
and men. In one or two cases of steamers running 
to America, however, half the men will belong 
to the reserve. In other respects the arrange- 
ments made are by no means encouraging. The 
author points out that ‘‘The men are enrolled in 
a force possessing a certain amount of cohe- 
rence only, permitted to sail to all corners of the 
world until called out by royal proclamation. The 
few officers perhaps in ships without men, the men 
here and there perhaps with no officer nearer than 
the nearest man-of-war.” The first condition stated 
is of course unavoidable ; for so long as our ships 
sail on every sea, the men are likely to be scattered 
at the time war may be declared. Sir Nathaniel 
Barnaby, in a paper on this subject read last spring 
before the Institution of Naval Architects, dwelt 
on the importance of these points, and agreed with 
what the author of the notice now says with 
regard to getting the officers and men together for 
actual service. 

The onlysolution to the problem Captain Crutchley 
can see is to put the officers and men in the same 
ships. But there are many conflicting interests 
to combine before this can be done; and we are 
here brought face to face with that fundamental 
principle insisted on by Mrs. Glasse with respect 
to hares. First there is the shipowner who says, 
properly enough, as Captain Crutchley tells us, ‘‘I 
am not going to be put to any loss because my ships 
or men are wanted. If the authorities require my 
assistance I must be paid for rendering it. I pay 
my taxes and expect my property to be protected, 
and unless you appeal to my business instincts, 
beyond that, I will not go.” The shipmaster says, 
‘* Yes, I should be very pleased to help in any 
way. Idon’t know anything about fighting, but 
I could learn to do as much with my ship as any 
other fellow, if opportunity were given me. . . . I 
cannot, however, be expected to ruin my prospects 
and throw up my berth for honour and glory, when 
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the crisis passed, I shall be thrown on my beam 
ends.” Jack says, ‘‘I’m a reserve man, and if I 
am called out I shall go. I don’t dislike the re- 
serve, but if you want me to give up my favourite 
ships and sail in those you want me to, you must 
make it worth my while to do so.” 

The author says then that he must put officers 
and men in thesameships. But at the present time 
the number of reserve officers is lamentably small, 
as we have shown, and it will only be by the Admi- 
ralty holding out inducements to merchant ship 
officers to join the reserve that it will be possible to 
distribute a due proportion of officers and men to 
the vessels that we may require to man. This is a 
plain duty, and one that must be attended to. The 
discussion showed very plainly the opinion of naval 
ofticers that mercantile cruisers should be oflicered 
by those who have been accustomed to work the 
ships, namely, mercantile officers. But in order 
that these mercantile officers may be of use, it is 
necessary that they should have had some previous 
training in the duties they would have to perform 
in war time. A list of 42 lieutenants and 102 sub- 
lieutenants is a poor muster in case their services 
should be required. 

Captain Crutchley advises that in any new over- 
sea contracts for mails the Government should 
stipulate ‘‘ that the vessels should wear the blue 
ensign, and comply with the regulations for so 
doing. The vessels contracting would be first-class 
ships, and the inference would be that they were 
officered by first-class men. If the commanding 
officers were not ofticers of the reserve, let their 
names be submitted by the owners as fit to 
hold commissions.” The expression of opinion 
is valuable as coming from the commander of 
an important merchant ship, and doubtless is not 
contrary to the views of his employers. It ismuch 
to be regretted that the shipowning body was not 
represented at the meeting, although, doubtless, 
the absence of any one to speak from the owners’ 
point of view argues that, at any rate, no great 
opposition will be offered to sensible efforts of the 
Government towards improving our naval strength 
through the medium of the mercantile marine. At 
present it is generally a disadvantage for an officer 
seeking a berth to have to acknowledge he belongs 
to the reserve ; but with a State regulation such as 
Captain Crutchley suggests the difficulty would dis- 
appear, for all would be on a like footing. 

Next in order comes the question of petty officers. 
‘* Does not a force of 17,890 men without any petty 
officers seem an anomaly?” asks the author. Cer- 
tainly it does. If the ships are to be manned by 
their old crews, as the naval officers say they 
should be—and indeed there is no way out of it, for 
the Royal Navy could spare no men—then there 
must be reserve petty ofticers. In every ship there 
are men holding rating from boatswain down, and 
these men would of course have to take the positions. 
But what good would they be unless they had had 
instruction to fit them for their warlike duties? At 
present the only distinction is the trained man who 
gets a penny a day more than the able seaman for 
twenty-eight days—2s. 4d. per annum. There 
would of course be difficulties. The Admiralty 
authorities on the one side, and the shipowners and 
ship captains on the other, would have each to give 
way on some points. It would be a case of bear 
and forbear ; just what ofticialism hates to do. 

This question of manning the mercantile cruisers 
is one of the very first importance, for clearly a 
ship is no good without officers and crew who know 
how to put her to the purpose she has to fulfil. The 
problem is complicated by the great number of 
foreign seamen employed in the British mercantile 
marine. Mr. Baden Powell, himself an officer in 
the Royal Naval Reserve, but now practising in the 
Admiralty Court, said that two out of three sailors 
that came before the Court were foreigners. As 
was justly remarked, these men would clear out in 
case of war. It isa ticklish thing in the present 
day to make any suggestion interfering with the 
natural laws of supply and demand, but it may be 
worth consideration, in view of the immense value a 
reserve of seamen would be in case of war, whether 
some State aid should not be given towards en- 
couraging the manning of British ships by British 
subjects. It cannot too often be insisted that 
our very existence, our meat and drink, depend 
on keeping the seas open and traversed by our 
mercantile vessels, Even if we held our supremacy 
afloat, without fear of hostile cruisers, what would 
be the good of ships without sailors? One man in 
three would be a poor complement. 





A good deal of dependence is placed by some 
persons on our fishermen, of whom there are 
vast numbers. People who do not know very 
much about the subject look on a sailor as a 
sailor ; and a sailor is any man who gets his living 
on thesea. Our fishermen are a splendid set. In 
their own craft and at their own work they are 
humanly speaking perfect. But there is a vast 
difference between a fishing boat and a steamship ; 
and, beyond being a hardy handy fellow who will 
not get sea-sick, the fisherman recruit might almost 
aswell bea landsman. The French have a law in 
virtue of which all their fishermen have to serve a 
time in the navy. Of course these men get some 
training, and would be, toa great extent, man-o’- 
war's men, ready made in case of their services 
being required. The system, however, is immensely 
unpopular, and the fisherman looks forward to his 
turn on a war vessel with the greatest disgust and 
aversion. For purposes of purely coast defence, 
our fishing population doubtless offers the raw 
material for a most efficient fcrce, which might be 
worked up with great advantage ; but we are now 
dealing with things as they exist, and the manning 
of ocean-going mercantile cruisers and not with 
Coast Reserve. 

Returning to Captain Crutchley’s paper, we find 
he gives a representative list of the number of mail 
ships that might be furnished by the leading 
mail companies. He selects a hundred ships, and 
would have these compulsorily carry 174 officers 
and 1258 men of the reserve. He would not regard 
the carrying of the armament by these ships as an 
insurmountable objection, as the larger part might 
be closely stowed ; although it would be an ad- 
vantage to have a couple of guns on deck for longer 
routes. At the same time, the author would not 
recommend carrying a large amount of ammunition. 
It is a fact, we believe, that in some of the foreign 
State-subventioned mail steamers this plan has 
been followed, excepting the guns are not placed, 
but stowed out of sight. If this be true we ought 
not to be behindhand. The greater part of any 
mischief that may be done, when next we meet a 
maritime power in war, will be in the first fortnight 
or 80. 

We have not space to follow Captain Crutchley 
into the details of the system he proposes for dis- 
posing of the mercantile cruisers in case of war 
being declared. The great advantage would lie in 
being ready for the emergency, and the author 
assigns to each trade route and naval station one or 
more ships, whose duty would be to warn unsus- 
pecting ships of their danger, or to convey informa- 
tion of an enemy’s movements to our own war 
vessels. The questions of signals, coaling, and 
other details are gone into, but it will be sufticient 
now to say that Captain Crutchley’s plans generally 
met with the approbation of the naval officers 
present. 

There is one point, however, which we may touch 
on before we conclude. Would it be legal for these 
armed cruisers to fight at all? That is to say, in 
view of the Declaration of Paris, would an armed 
cruiser be a pirate? Mr. Baden Powell, who, we 
suppose, may be looked on as an authority, goes so 
far as to say he believes the very carrying of arms 
would be sufticient to bring the vessels within that 
unpleasant category, and if so, certainly the fact of 
using these arms in self-defence would justify the 
commander of a war vessel capturing the armed 
cruiser in stringing officers and crew to the yard- 
arm. If such be the case, what would be the 
status of armed cruisers that initiated hostilities ? 
The position is no less alarming than absurd. The 
naval officers present seemed to be of opinion that 
the Declaration of Paris need not trouble us much. 
One said ‘ it did not matter a button,” and another 
thought it ‘‘not worth argument, for international 
law is extremely elastic, and treaties are only kept so 
long as it don’t pay to break them.” It may be very 
well for naval ofticers to adopt this tone, of what 
might be described as ‘‘ international immorality,” 
for their necks are safe in any case, and if captured 
they would be treated as honourable prisoners of 
war. But the Naval Reserve officer would doubt- 
less like the ‘‘ yard-arm” question placed on a more 
stable footing. As Captain Crutchley remarked, 
‘*he supposed they could only be hanged once,” 
but most men--even sailors—think that once is 
once too often. It would be asad and demoralising 
thing for the captain and crew of an armed mer- 
chantman, perhaps after a gallant resistance, to be 
hanged, and for it afterwards to be found that the 
enemy were only within their rights in carrying out 





the sentence ; and it would further be poor satis- 
faction to the victims to know that, when the time 
had passed for them to take an interest in the 
matter, there might be possibility of reprisals. 
Admiral Colomb tells us that Lord Thring is of 
opinion that a merchantman may carry arms for its 
own defence, but it would be well if this question, 
like so many others connected with our national 
defences, were settled in time, and before we find 
ourselves brought face to face with it in a very 
practical and unpleasant manner. 





STEEL FOR HEAVY GUNS. 

Tuer decision of the United States Naval De- 
partment some years ago that ‘‘ built-up forged 
steel guns” should be the established type of con- 
struction, called forth such concerted action on 
the part of the advocates of unforged castings that 
literature on the subject is not wanting, and clear 
statements of their views and the data upon which 
they are based have been brought out from not 
only the advocates of built-up guns, but from those 
of other systems. A short time since we reviewed 
an excellent paper on ‘‘Gunmaking in the United 
States,” by Captain Birnie, in which he made out a 
strong case for built-up forged steel guns. We have 
now before us a paper entitled ‘‘Steel, its Properties ; 
its Use in Structures and in Heavy Guns,” by 
William Metcalf, of Pittsburgh, which was read 
and discussed last year before the American Society 
of Civil Engineers. The best portion of the 
paper is that which treats of the properties of 
steel, as in the author’s advocacy of steel cast 
guns, and his criticism of previous discussions and 
papers on this subject, his opinions appear to be 
greatly influenced by his associations, and embittered 
by the attacks made upon the system which he has 
so long advocated. Asa pupil of Wade and Rod- 
man, and having had charge of the manufacture of 
a great numberof cast-iron guns during the American 
Civil War, this is in no way remarkable. 

In closing the discussion the writer said he did 
so with a feeling of disappointment that the subject 
of steel had been so largely overshadowed by the 
gun question. Taking our cue, therefore, from 
him, and adding the great interest in gun manufac- 
ture which is so seriously needed at home to wipe 
out some of our own conservative methods, we 
confine our review almost exclusively to the dis- 
cussion of the “‘ use of steel in heavy guns.” 

Mr. Metcalf commenced by offering certain defi- 
nitions. He says, ‘‘The question, What is steel ? 
was left thoroughly mixed by the discussions which 
took place in 1876 and 1877. The law, however, 
says now, that ‘ steel is iron which has been pro- 
duced by fusion by any process, and is malleable.’ 
I offer a new definition —iron is a liquid, congealed 
to a solid at ordinary temperatures.” He sum- 
marised for ready reference his views on steel as 
follows : 

Tron and all metals are liquids ; cold steel is con-_ 
gealed iron, containing in solution various ingre- 
dients, which give to it certain marked properties. 

Heat is the power which gives to steel all of its 
good and all of its bad conditions. 

Steel changes in volume and structure with every 
degree of heat that is applied to it, and the changes 
may be read in the fracture as surely as we read the 
changes in volume in the mercury column. 

Slow, quiet cooling from a high temperature, 
causes the formation of large, irregular crystals, 
and renders the steel weak. 

Quick cooling and agitation, form small, uniform 
crystals, and a strong condition. 

The application of heat alone will change the 
form and the size of the crystals. 

The change of volume due to a unit of heat, in- 
creases as the content of carbon increases ; there- 
fore, high carbon steel must be handled with ex- 
ceeding care. 

The temperature to which it was last subjected, 
moderated by its subsequent treatment, is always 
recorded in the structure of steel, and may be read 
there if the piece be fractured. 

Annealing, making soft, ductile, and uniform in 
texture, is the most important of all operations 
from an engineer’s point of view. 

Although annealing will relieve strains and change 
a coarse structure toa fine uniform grain, no amount 
of annealing will heal a rupture. 

The best steel for structural purposes is that 
which is most nearly composed of iron and carbon. 

Good steel, properly worked, is the most useful 
of all of man’s productions, and it may always be 
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relied upon to do its full work to its utmost limit ; 
but if the laws of its being be violated, it will as 
certainly respond, causing disappointment and dis- 
aster. 

Steel, being crystalline, has no fibre ; therefore 
there should be no sharp angles, no sharp edges, 
and no unfilleted corners; the surface should be 
smooth and free from tool marks or indentations 
caused by sledge blows and the like. 

If Mr. Metcalf is right in the last statement, and 
we believe him to be, a glance at the Woolwich and 
Elswick designs will discover perhaps the cause of 
the recent disasters at the Woolwich butts, and 
might lead us to surmise that Mr. Metcalf, having 
seen them, had reached the decision he expresses 
that ‘‘I believe the built-up gun to be unscientific 
and unmechanical.” But as he states subsequently 
that ‘‘I shall stick quietly to my opinion that the 
best way to make a big gun is to cast it and treat it 
by heat alone,” he evidently has other reasons for 
not yielding to the convincing arguments which 
were set forth in the discussion by the supporters 
of the built-up forged steel system, and of whom 
the writer continues: ‘‘They have proven them- 
selves to be hardworking, painstaking, able officers, 
genial, courteous, and well fitted to maintain their 
position. They have shown us that they have de- 
signed and made the best moderate sized steel guns 
in the world, and have expressed their satisfaction 
with American steelmakers.” The writer quoted 
from Professor Langley, Dr. Dudley, Holley, and 
Terre Noire, and discussed some of the statements 
made in previous papers by ordnance officers and 
others. 

In the discussion, many members of the Institu- 
tion, and others, took part, the principal supporters 
of the writer’s theories—as applied to guns —being 
Messrs. Alfred Hunt and Collingwood, and Captain 
Michaelis, U.S. Army. Mr. Hunt simply ex- 
pressed an agreement with the writer. Mr. Col- 
lingwood advanced the much- worn argument of 
lamentable failures of European built-up ordnance, 
the un-American course of copying foreign practice, 
and the great cost of plant necessary for the latter. 
While Captain Michaelis seems to be even more 
greatly impregnated with the fear that something 
European is or will be good enough for importation 
into the United States. 

Surely the claims of Captain Birnie, who is one 
of his own branch of the service, and to which refer- 
ence has already been made, ought to be enough to 
satisfy him that American genius and invention 
are better appreciated abroad than at home, and 
perhaps, like American cheese, will be commer- 
cially improved by a foreign trade mark. 

Opposed to the system of steel cast guns advocated 
by the writer, Messrs. William Sellers, Marshall 
and Coffin, and Lieutenants Barber, Jaques, Inger- 
soll, and Knight presented arguments of the most 
breadth, value, and interest. Mr. Coffin’s contri- 
bution was excellently illustrated by drawings and 
based upon the conclusions (a summary of which 
he gives) of Brinell, published in 1885, in Jern 
Kontoret’s Annaler and Stahl und Eisen. In reply 
to Mr. Metcalf’s exponence of Rodman, Mr. Coffin 
says: ‘‘Can we make a Rodman gun of steel such 
as we now use for steel castings? It is necessary 
to consider the definition of a Rodman gun. If a 
Rodman gun is a cast gun, having its initial tension 
developed by unequal cooling from the molten state 
in the mould, I answer positively No, for steel 
castings have coarse crystals, strong in themselves, 
but weak in their union, and cooled rapidly from 
one direction, prismatic crystals are formed with 
their axes normal to the cooling surfaces, having 
very little cohesion between their side faces. These 
crystals cannot be broken up without reheating to 
the suitable hardening or retining temperature, and 
before this temperature is reached the initial ten- 
sion is lost. 

“Ifa Rodman gun isa cast gun, in which theinitial 
tension is attained by some heating and cooling 
method, other than shrinkage of separate hoops, the 
question broadens itself into one of elastic limit, or 
material accuracy of manipulation and certainty of 
results, If anything is ever accomplished in this 
direction, the imperative steps of the process will 
be casting with the first cooling portions dcwn ; 
cooling evenly to prevent internal strains severe 
enough to cause automatic rupture; reheating and 
cooling suddenly enough to prevent weak crystal 
formation; and finally attaining the desired initial 
tension by heating and unequally below the tem- 
perature at which the principal change from harden- 
ing carbon to non-hardening carbon commences, 





‘* The difficulties in the way are great. A very 
large piece of varying section; uncertainty of main- 
taining desired temperatures throughout; a limited 
knowledge of the effect of these temperatures; and 
the great cost of all experimental work in this direc- 
tion.” 

Mr. Sellers, president of the Midvale Steel 
Company, doubted that the American gun of the 
future would be a solid mass of cast steel, and 
showed that the casting of an ingot heavy enough 
to make the tube of a 16-in. gun, and forging it to 
the proper length, would be accompanied with far 
less risk than to cast the same weight in one piece 
of that length, with a core throughout cooled on the 
Rodman principle ; that the-cost need not be greater, 
and that the quality of the material would be far 
more uniform in the forged piece, not solely 
because it was forged, but because the quality of 
the short ingot would be more uniform than that of 
the long casting. 

Mr. Marshall called attention to the great differ- 
ence of the requirements of the gun of to-day from 
those of the Rodman date, and the inability of the 
material for steel cast guns to stand up to the 
work demanded of it, and gave the following as 
the disadvantages of casting an entire gun on the 
Rodman system : 

Enormously greater weight and size of casting, 
largely increasing the risk of making. Very much 
slower cooling, which is the condition favouring 
uniformity of segregation. As a consequence of 
slow cooling, large weak crystals, and very low 
elastic limit ; also brittleness and untrustworthiness 
and a change in the condition of the carbon. 

He calls attention to the narrow range of per- 
missible initial tension, and deprecates any further 
pursuit of the subject of casting without subsequent 
treatment as condemning the gun to increased dia- 
meter and weight, and considers the advantages of 
the system of building up guns to be: With metal 
of equal strength, greater ductility ; with metal of 
equal ductility, greater strength ; metal of more re- 
liability, character of metal is known throughout ; 
character and amount of strains are known through- 
out, and are controllable, so that guns of the same 
pattern are stressed the same. 

Lieutenant Barber, U.S. Navy, reviewed the 
work done at Terre Noire and Bofors, and quoted 
from the same writers as Mr. Metcalf to skow 
that in all their work they were not in com- 
plete accord with the writer. He further showed 
the confusion that existed in the minds of Rodman’s 
supporters as to what this system comprised, and 
called attention to the fact that whatever the 
correctness of the writer’s theory, private capital 
seemed too timid to support it. 

In reply to the demand for something ‘‘ pre- 
eminently American,” Mr. Barber recites the large 
number of American gun inventions now in use in 
Europe, and says, ‘‘ All these inventions found a 
home abroad, and were developed there simply 
because the soil of Europe appears to be better 
adapted to the growth of bayonets than it is to 
ploughshares, while ours fortunately is not ; but all 
the same the inventions are American, and their 
re-adoption in whole or in part in the land of their 
birth can hardly be deemed unpatriotic.” 

Of gunmaking, Mr. Barber says the solid steel 
casting is only the starting point for a successful 
forged gun. It has not been found possible up to 
this time to make a modern high-powered forged 
steel gun except by commencing with perfectly 
flawless steel castings, either solid or hollow—for 
Whitworth patented the latter over twenty years 
ago—so small in proportion to the mechanical means 
employed, that each can be worked by mechanical 
means as well as by tempering and annealing, 
and each separate part submitted to inspection 
before the gun is put together. This is why the 
gun is necessarily built up. If it is unmechanical, 
as Mr. Metcalf says, there are some eleven obstinate 
jurors who disagree with him. If ‘definite 
shrinkage” is not a possibility it is so near it that we 
get guns that are stronger than by any other process 
of fabrication yet practically established. 

After reviewing testimony that Mr. Metcalf had 
given before various Parliamentary Committees, and 
calling attention to the writer’s modified views, 
Lieutenant Jaques replied to the suggested plan of 
giving prizes for steel cast guns alone, that ‘‘ there 
were serious objections to sucha plan. The steel 
cast gun might have greater ballistic power than the 
cast-iron gun, but the competition would be limited 
to guns of the former character; and as far as a 
comprehensive test, or a comparison of cast and 








built-up guns is concerned, we would beno nearer a 
solution of the problem than before, and the 
jealousies would be greater than ever. If the 
Government is to offer prizes for the most efficient 
ordnance, the field should be unrestricted, except 
by conditions of efficiency. It would not be a diffi- 
cult task for artilierists to lay down rules which 
would insure a thorough comparison of weight, 
economy, energy, penetration, &c. But let this 
competition be open to the world; to any kind of 
material ; to any kind of construction ; and to any 
method of manufacture; the guns to be made at 
the competitor’s expense, the Government paying a 
handsome reward to the successful one only.” 

Referring to the Bethlehem Company’s inaugura- 
tion of a plant for the manufacture of gun forgings 
and solid steel armour, he continued : ‘‘ This action 
of the Bethlehem Company in making such enormous 
expenditures is a practical lesson to the advocates of 
cast-steel ordnance, none of whom appear to have 
been willing to indorse their opinions by any 
financial risks. Americans, as a rule, are not slow 
to undertake work if it contains reasonable assur- 
ance of financial success. I therefore cannot under- 
stand why the manufacturers, who have urged the 
use of cast guns, have not made them at their own 
expense and risk, if such guns can be manufactured 
so easily and so wondrously cheap, as is claimed. 
I heartily indorse the writer's reference to the 
importance of the‘ question of cost,’ provided he 
does not sacrifice ballistic power. We must con- 
tinue our estimates further than the first cost of 
the gun. A small increase, for instance, in the 
weight of a gun will largely augment the cost of ap- 
plication and use.” 

After showing that many of Mr. Metcalf’s views 
were in accord with those of the opponents of his 
professed theories of gun construction, Lieutenant 
Jaques concluded by saying that ‘‘ Whitworth, and 
Krupp, and Schneider have succeeded because they 
have heeded the laws that a long experience has 
provided ; because they properly work and treat 
their steel ; because they understand the benefits 
of annealing and the controlling power of heat ; 
and they build up guns because they have acquired 
methods of performance which are both scientific 
and mechanical.” 

Lieutenant Ingersoll pointed out, by an able course 
of reasoning, that the principle of ‘‘ initial tensions” 
must be utilised to the greatest possible extent in 
any system of gun construction, and that stronger 
guns of the same weight and calibre can be made 
by its aid than by any other process which does not 
use it insome form. He further asked how the 
elastic strength of the steel cast gun would be com- 
puted, adding that ‘‘the strength of guns should 
be a matter of computation just as surely and 
accurately as in the case of any other mechanical 
structure.” 

Basing his argument upon Clavarina’s formulz, 
and taking steel with an elastic limit of 45,000 lb., 
he further showed that the built-up gun of the same 
dimensions and weight, of an equal quality of steel 
(we would suggest, as coming from the melting fur- 
nace) is the superior as to strength over the steel- 
cast homogeneous gun in the ratio of 20 to 13. 

Lieutenant Knight defended ordnance officers 
against the charges of narrowness and exclusiveness, 
and sketched the trials and failures of various 
systems of cast ordnance, while the Navy Depart- 
ment was making steady advances in the acquisition 
of built-up modern high-powered steel guns. He 
also proved that his department was not blindly 
following our methods, as has been stated, but that 
on the contrary it was nearly two years after the 
American naval design of a breechloading all-steel 
gun was definitely adopted that our Government 
accepted the important features of breechloading 
and all-steel. 

These discussions over the sea are very interesting 
reading and show also that useful experimentation 
is going on there. We desire to impress upon our 
War Office, particularly at this moment when it 
has been practically admitted that the recent failures 
at Woolwich were due to inattention to mechanical 
laws, the very great importance that the American 
naval officers and Captain Birnie give to the neces- 
sity of heeding these laws if a perfect gun is to 
result. 

Our conservatism may have saved us from a 

eriod of cast guns, but there is very much to be 
abies! still from these discussions, not the least of 
which are that a simpler, more mechanical construc- 
tion must be adopted, and a material employed 
which has been suitably worked and treated subject 
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to those conditions of heat that give a beneficial 
control, and aid the working and treatment without 
fatiguing the metal or destroying those tensions 
without which no gun can effectually perform the 
serious work demanded of it. 

All of the officers who took part in the discussion 
showed marked appreciation of Mr. Metcalf’s suc- 
cess with cast-iron ordnance, and paid tribute to 
his experience as a steelmaker, and were unanimous 
in their views that obtaining certain physical charac- 
teristics in gun steel belongs to the domain of steel 
manufacturers, and that those thus engaged are the 
most competent to judge of the methods by which 
good gun steel is produced; but the condition in 
which the finished gun was delivered to them is cer- 
tainly a legitimate topic for officers to discuss. 








THE LATE MR. T. E. HARRISON. 

Ir is with regret that we announce the death of 
Mr. Thomas Elliot Harrison, engineer-in-chief of 
the North-Eastern Railway Company. The sad 
event occurred quite unexpectedly about noon on 
Tuesday last at his residence at Whitburn, near 
Sunderland, the only premonition being a slight 
indisposition which prevented Mr. Harrison attend- 
ing at his office according to his usualcustom. The 
news, however, loses something of its suddenness 
when we remember that in the course of two weeks 
Mr. Harrison would have completed his eightieth 
year, and that for the whole of his life he had been 
an earnest and indefatigable worker, and had never 
spared either time or trouble in the prosecution of 
his profession. He was born on April 4, 1808, at 
the house of his father, Mr. William Harrison, in 
Sunderland, and was educated at Kepier Grammar 
School until he went apprentice to Messrs. W. and 
E. Chapman, of Newcastle, civil engineers and 
surveyors. When the term of his articles had 
expired he came to London (1828 or 1829) to push 
his way, and, provided with a letter of introduction, 
he called upon Telford. In spite of a very kind re- 
ception, the effect of the visit was to cast a damp over 
him for twelve months, for Telford said: ‘* Young 
man, you have made a great mistake in choos- 


ing civil engineering for your profession, and the 
sooner you turn your attention to something else 
the better, for there are very few who rise to emi- 
nence, and all the work is centred in them, and the 


rest have little or nothing to do.” It is somewhat 
curious that a man at the very top of the profession 
should not have foreseen the flood of work which at 
that time lay before civil engineers both at home 
and abroad. However, it was not long before Mr. 
Harrison found employment, and in 1830 he was 
engaged in levelling for the London and Birming- 
ham Railway between Wolverton and Rugby. This 
brought him into contact with the Stephensons, 
and with Robert he formed a friendship which was 
only ended by death. The Bill for the railway 
was thrown out of Parliament, and consequently 
Mr. Harrison had to turn to other projects. In 
1832 he was engaged on the Stanhope and Tyne 
Railway, this being his first independent charge. 
The line was 32 miles in length and was completed 
on September 10, 1834. Brought back in this way 
to his native district Mr. Harrison never again left 
it, but in spite of all temptations to remove to 
London he lived and died in the neighbourhood of 
Sunderland. He was engaged on very many of 
the railways which have since been grouped 
together as the North-Eastern system, and among 
these may be mentioned, the Newcastle and 
Carlisle line, the Swinton and Knottingly line, 
the York and Doncaster, the Hull and Selby, 
the Tweedmouth and Kelso, and the Spennymoor 
and Bishop Auckland. The last great work was 
the Alnwick and Cornhill Railway. In many works, 
such as the Newcastle and Berwick, and Newcastle 
and Darlington lines, and the high-level bridge at 
Newcastle, Mr. Harrison was assuciated with Robert 
Stephenson, and when the latter retired he took 
service with the York, Newcastle, and Berwick 
Company, as engineer-in-chief. Fora long time 
this line endured a severe competition with its 
neighbours, but, owing greatly to Mr. Harrison’s 
exertions, a policy of amalgamation was agreed 
upon which ended in 1854 in the creation of the 
North-Eastern Railway Company, with 720 miles 
of line and 23 millions of capital. From that time 
Mr. Harrison was so closely associated with the 
progress of the railway that it is scarcely possible 
to speak of him without narrating the developmentof 
the enterprise with which he was associated. While 
he has been connected with it, the length of line 





has increased to 1500 miles and the capital to 62 
millions sterling. Among the more important 
works upon it with which Mr. Harrison was con- 
nected were the Jarrow Docks, which were opened 
in 1858, the docks at Hartlepool, and the new sta- 
tion at Gateshead. 

Apart from his long connection with the North- 
Eastern Railway, Mr. Harrison obtained a high 
position in the profession. He became a mem- 
ber of the Institution of Civil Engineers in 
1834, and it is scarcely possible to look into any 
of the first forty volumes of the proceedings with- 
out finding his name. He contributed several 
papers, among them being one ‘‘ On the Tyne Docks 
at South Shields and the Mode adopted for Shipping 
Coal.” Another was ‘‘ On the Drainage of the 
District South of the Thames.” He was elected 
President for the session 1873-74, and delivered his 
address on June 13, 1874, dealing in part with the 
management and working of railways. At the 
annual dinner of the Institution, which took place 
a few weeks later, Earl Granville said, in proposing 
the health of Mr. Harrison, ‘‘ It would be idle for 
me to talk to you of a man whom you know better 
than I do, and I can only say I have known him 
nearly a quarter of a century, and, happening once 
to speak of him to one of the most cautious of 
your body (Sir William Cubitt), I said, ‘ Am 
I right in having consulted Mr. Harrison?’ Sir 
William replied, ‘All that I can say is that 
Tom Harrison is one of the soundest and most 
honest men I ever knew.’” With his usual felicity 
of expression, Earl Granville had struck the key- 
note to Mr. Harrison’s character. He was the em- 
bodiment of integrity, and the same characteristic 
which regulated his conduct with his fellow-men 
found expression in his work. In the committee 
rooms of both Houses of Parliament, he was univer- 
sally respected, and his evidence was always re- 
ceived as the conscientious representation of his 
opinion, and not as a piece of special pleading on 
behalf of his clients. 

Mr. Harrison was a man of method, and con- 
sequently never ina hurry. He had a prodigious 
memory, and always came to a subject equipped 
with all that he ever learnt concerning it in the 
past. With such an advantage he could afford the 
time necessary for a cool and deliberate judgment, 
and could follow up every obscure clue till he found 
where it led to, and what was its significance. He 
then took a wide and comprehensive survey of the 
entire position and formed his judgment accord- 
ingly, and it was very seldom that he saw reason to 
alter it. The work was done once for all, all the 
details being provided for, and although the pro- 
cess sometimes seemed slow, yet it proved to be 
expeditious in the long run. We are in hopes of 
publishing a portrait of Mr. Harrison in an early 
issue, and then such of our readers as were not 
acquainted with him will see at once that he carried 
the lineaments of a man who was intellectually as 
strong and capable, as morally he was honest and 
steadfast. 

Mr. Harrison added to the scientific attain- 
ments of the engineer the keen business interests 
of his north-country home. He always looked 
to make the enterprises with which he was 
connected pay a fair interest, and regarded 
this as more important than the production 
of monumental works. In a discussion before the 
Institution, he related how his directors were ac- 
customed to ask, in criticising a plan, if no cheaper 
way could be devised, and how he was always 
ready to substitute two or three small spans in a 
bridge in place of the more stately design of a single 
long span, if money could be saved by it. Ina 
report which he made to the Government of New 
Zealand, he also related how he had completed 
224 miles of railway in Yorkshire, fully equipped, 
for the sum of 4500/. a mile, and yet had constructed 
the works in a way which permitted them to be 
utilised for heavier traffic in future years, if it 
should be required. 

Mr. Harrison took an active interest in the de- 
tailed progress of the Forth Bridge, and was pro- 
posing to pay another visit to the works next 
month. He represented the North-Eastern Rail- 
way on the committee of engineers appointed in 
1881 to consider the design of a bridge to cross the 
Firth of Forth, anda comparison of the original de- 
sign by Messrs. Fowler and Baker, published in vol. 
xxxii., page 475, with the work as being executed, 
will show clearly Mr. Harrison’s influence on the de- 
sign. The chief modification was the introduction of 
double piers at North and South Queensferry, and 





the substitution of a continuation of the steel tubes 
in place of granite arches between the double piers 
at Inchgarvie, Mr. Harrison being of opinion that 
the disadvantages of this arrangement as regards 
stresses from temperature and elasticity would be 
nominal, whilst the advantages as regards facili 
and security of erection would be great. The Fort 
Bridge Company adopted Mr. Harrison’s recom- 
mendations in this and in other respects, and the 
details were discussed with him from time to time 
as the work proceeded. His loss, therefore, will 
be keenly felt by all connected with the great 
bridge. ‘ 

Mr. Harrison was also a member of the com- 
mittee which was appointed to report on the means of 
communication between passengers and guards, and 
between guards and drivers, and also of the Royal 
Commission on Railway Accidents appointed in 
1874. He was twice married and has had four 
daughters and two sons. 








THE PARIS EXHIBITION. 

Unver the presidency of the Lord Mayor and 
the vice-chairmanship of Lord Brassey, a strong 
and representative Executive Council has com- 
menced to work in the interests of those British 
manufacturers who intend to be present at the 
Paris International Exhibition next year. In spite 
of the delay that has been caused, chiefly in the 
hope that the Government might have seen fit to 
support our industries by the appointment of a 
Royal Commission, and by a money grant, the 
prospects of this country being worthily repre- 
sented are very promising. The ability and energy 
which the Lord Mayor has thrown into the work, 
and the appointment of influential men in different 
parts of the country, have already created a wide- 
spread and active interest inthe matter, and although 
no public appeal has yet been made, the funds 
guaranteed have reached a respectable amount. 
The railway companies are co-operating in a very 
liberal spirit, the leading scientific industrial insti- 
tutions are lending their support, and the Executive 
Council is fortunate in securing the assistance of so 
well-known and able a secretary as Mr. Trueman 
Wood, of the Society of Arts. 

On their side, the French executive are doing all 
in their power to facilitate the movement, and have 
made additional concessions of space, which may 
now be regarded as ample for all requirements. 
About 140,000 ft. will be placed at the disposal of 
the British section in various parts of the Exhibi- 
tion, this amount being exclusive of what will be 
required for art exhibits and of wall space. The 
different locations reserved for us are exceptionally 
favourable. Thus the liberal arts section is so 
arranged as to present a long frontage in the most 
conspicuous part of the buildings in the Champ de 
Mars. One end of the great gallery for miscellaneous 
exhibits is set aside for the British section. In the 
machinery hall the original idea of grouping exhibits 
by classes has been set aside, and English exhibitors 
will have a compact section to themselves instead of 
being distributed over the vast building; and one of 
the best portions of the Exhibition has been placed 
at the disposal of our manufacturers of agricultural 
machinery. These latter exhibits will be placed 
together in a very long building on the Quai 
d’Orsay facing the Seine, and stretching from the 
Champ de Mars to the Esplanade of the Invalides. 
Now the whole of this great esplanade will be laid 
out so as to form one of the greatest attractions of 
the Exhibition, and the Invalides entrance will be 
one of the most popular. The direct way to the 
Champ de Mars will be through the agricultural 
buildings, and some 40,000 square feet have been 
set aside at the extreme end, so that the principal 
current of visitors must flow through the British 
section on their way to the Champ de Mars. 

English exhibitors will not be subjected to the 
somewhat costly regulations as regards show cases 
and decorations by which French manufacturers are 
bound, and they are free to use any mode of dis- 
playing their goods which may be approved by the 
British executive ; whilst very liberal arrangements 
will be made for the reception of empty packing 
cases. No charge will be made for motive power, 
nor for lighting ; as regards the former, the French 
Director-General is prepared to receive tenders 
from English firms, while the lighting of those parts 
of the building that will be opened at an advanced 
price to the public in the evening, will be carried 
out by an international syndicate. On the other 
hand, exhibitors will have to floor all spaces 
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occupied by them with the exception of the pas- 
sages ; the decorations will have to be done at the 
expense of the section, and a staff of servants for 
general purposes will have to be provided. These 
charges, together with those inseparable from the 
working staff of the executive, will have to be pro- 
vided in this country, and as there is no Govern- 
ment grant available, the space which is handed 
over to the Lord Mayor as President of the Council, 
must necessarily be taxed. The amount charged, 
however, will be sufficiently moderate to offer no 
obstacle to those manufacturers who are desirous of 
being present, thoughitmay have the effect of making 
the British display more select, and less hetero- 
geneous, than was the case in 1878—a very desirable 
result, considering that the space available is of 
more modest dimensions. 

As regards the commercial value of this Exhibi- 
tion, there can be no two opinions, for the majority 
of the agents of our most important foreign markets 
regard Paris as the most desirable centre of opera- 
tions; now it is just these markets where United 
States manufacturers meet us with the closest com- 
petition, and as the American Government, keenly 
alive to this fact, is making liberal provision to secure 
her manufacturers being fully represented, absten- 
tion on our part would mean a further loss of trade, 
and a transfer of business connections to the other 
side of the Atlantic. 

Manufacturers in this country will have to make 
up their minds promptly as to what they intend to 
do, for time is short, and application for space must 
be made with as little delay as possible ; for our 
part we have very little doubt that the demand will 
exceed the limits set at present by the French 
executive, and that though its dimensions may be 
somewhat limited, the English display in 1889 will 
equal that of 1878. We should mention that the 
offices of the Executive Council are 2, Walbrook, 
E.C., where full information can be obtained. 





GEORGE H. CORLISS. 


GEORGE HENRY CORLISS. 


By the death of George Henry Corliss, America 
has lost the best-known engineer she has ever pro- 
duced. In all the countries of the world where 
steam engines are employed the name of Corliss has 
| been heard, and ranks next in familiarity to that of 
Watt. Indeed it has become so much a part of our 
technical vocabulary that many engineers will learn 
with surprise that little more than a month ago the 
| owner of it was not only alive, but was the active 
| head of the Corliss Steam Engine Company, of Pro- 
| vidence, R.I. Many men verging on middle age 
found the Corliss engine an established fact when 
they entered on their apprenticeship, and hence 
they have been disposed to class its invention with 
the events of ancient history, and its inventor with 
those who are either dead orsuperannuated. There 
could, however, be no greater mistake. Mr. Corliss 
has, it is true, passed away full of years and 
honours, but he was busy up to the last week of his 
life with a new Pawtucket pumping engine, and 
with the reorganisation of the factory with which 
he was connected. He did not suffer any gradual 
breakdown beyond that which the burden of 
seventy-one years must always impose. A gastric 
attack brought on fever, and in a few days paralysis, 
and on February 21st last this ended in death. 

Mr. Corliss was not trained to mechanical pur- 
suits in his youth, but the bias of his mind was 
always towards engineering. While keeping a 
country store he took in hand the re-erection of a 
bridge which had been carried away by a freshet, 
and he completed it in spite of the universal verdict 
which was pronounced against the practicability of 
his scheme. Soon after he was engaged on the 
production of a machine for stitching leather, 
although at that time the wonderful invention 
of Howe had not been heard of. He was then 
|twenty-six years of age, having been born at 








Easton, Washington County, N.Y., on June 2, 1817. 
Six years he had spent in a village school and three 
years in an academy at Castleton, Vt. He was 
twenty-one years of age when he opened his store 
and twenty-seven when he associated himself with 
John Barstow and E. J. Nightingale, under the 
name of Corliss, Nightingale, and Co., of Provi- 
dence, R.I. Two years later he commenced his 
improvements of the steam engine, and in 1849 he 
took out patents to protect his invention. It was 
an uphill fight for an unknown man to introduce a 
new and complicated form of engine with its de- 
licate machinery and all its possibilities of break- 
down. Both engine builders and manufacturers 
looked dubiously upon the ingenious gear for open- 
ing and closing the valves, and had not the in- 
ventor had implicit confidence in the value of his 
engine he must have failed to introduce it in the 
face of the opposition which it aroused. But in 
spite of every discouragement he persevered, and 
after a few engines had been got to work they 
became their own testimonials, giving an unheard-of 
economy of fuel and a regular turning which was 
greatly appreciated in the cotton mills of Rhode 
Island. The first Corliss engine which came to 
Europe was exhibited at the Paris Exhibition of 
1867 and took the highest prize. The rapidity with 
which the principle was accepted on the Continent 
is shown by the fact that out of 400 engines shown at 
Viennain 1873, only six yearslater, the majority were 
of the Corlisstype. In recognition of this, the highest 
award was made to Mr. Corliss, although he did 
not exhibit. At the Centennial Exhibition of 1876, 
Mr. Corliss, who was one of the executive com- 
mittee, provided an engine of 1400 horse-power, 
which turned all the machinery in the building, and 
excited the greatest enthusiasm on all hands. About 
this time honours fell thickly uponhim. The Rum- 
ford medal was awarded him in 1870 by the American 
Academy of Arts and Sciences ; in 1878 the Institu- 
tion of France presented him with the Montoyon 
medal, the highest honour for mechanical achieve- 
ment ; in 1886 the King of Belgium made him an 
officer of the Order of Leopold. 

Among his fellow-citizens Mr. Corliss, whose 
portrait we annex, found ample recognition, but he 
did not choose to avail himself of it to any great 
extent. He was, however, in the State Senate in 
1868-70, and was a presidential elector in 1876. He 
refused the offices of mayor and governor. Mr. 
Corliss was twice married, and leaves a son and a 
daughter. 





THE INSTITUTION OF NAVAL 
ARCHITECTS. 

THE annual meeting of the Institution of Naval 
Architects is being held this week at the rooms of 
the Society of Arts, the meeting commencing on 
Wednesday last with a morning sitting. In the 
evening the members dined together at the Holborn 
Restaurant under the presidency of the chairman, 
Lord Ravensworth. Yesterday there were two 
sittings, one in the morning and the second in the 
evening at seven. To-day, again, there are two sit- 
tings, as yesterday. There is no doubt that when the 
Naval Architects meet they mean business, for they 
keep the ball rolling with considerable vigour. The 
noble President, who scarcely ever misses a single 
item in the programme, is to be congratulated on 
the remarkable constitution which enables him to 
go through all this hard work without flinching, and 
without his interest or attention flagging for an 
instant. There must be virtue indeed in the keen 
Northumbrian moors and breezy (even if a trifle 
smoky) covers of Tyneside that produce such pith 
as this. But if the President is to be congratu- 
lated on his constitution, the Institution are no less 
to be congratulated on their President. No man 
could take more interest in, and devote himself 
more thoroughly, with single-minded purpose, to the 
welfare of any society, than does Lord Ravens- 
worth to that over which he is, happily, permanent 
President. 

The first business on Wednesday was the reading 
of the report of the Council by Mr. Holmes, the 
secretary. After dealing with some other matters 
the last summer meeting at Liverpool was referred 
to, and the announcement was made that the 
summer meeting of this year will be held at Glasgow ; 
invitations having been sent by the leading ship- 
owning and shipbuilding associations of that city. 

The President next proceeded to deliver a brief 
address, in the course of which, and in reference to 
the Glasgow visit, he reminded his hearers that the 





296 


ENGINEERING. 


| Marcu 23, 1888. 








present year is the centenary of steam navigation, for 
it was in the year 1788 that Miller launched on Dals- 
winton Lake his little boat, the engines of which 
were made by Lymington, another Scotchmen. He 
next proceeded to refer to the state of trade, and 
deprecated the harmful rushes or booms from which 
the shipbuilding industry suffered ; such feverish 
activity being always followed by depression. He 
felt assured, however, trade would not flourish as 
it should until there was greater assurance of 
peace throughout the world. The President next 
referred to the recently issued report of Mr. Stan- 
hope’s Committee on the Defence of Military and 
Commercial Ports. The recommendations contained 
in this were unanimous as to the further strengthen- 
ing of the defences of our maritime cities and mili- 
tary ports. His lordship dwelt on this point at some 
length, and by an eloquent appeal begged his hearers 
to do all they could to carry out this most ele- 
mentary duty of national defence. The matter, he 
said, was most urgent, no one could deny that, un- 
less they wilfully shut their eyes to the fact. We 
have now the dictum of the highest authorities 
that our defences are not on a proper footing. 

Lord Ravensworth next mentioned the Naval 
Estimates, and referred with satisfaction to the four 
new - type vessels that have been provided for. 
These are the Blake, the Blenheim (22 knots), the 
torpedo depdt ship Vulcan, and the new sloop of 
the unevdieeiar type. Speed is the great charac- 
teristic of these vessels, and in laying them down 
the Admiralty has put Britain still further in the 
fore front of nations in ship design. The merchant 
service was as well served, for in the P. and O. 
Company’s new ships built by Messrs. Harland and 
Woolf, and in the Inman liners City of New York 
and City of Paris, we had steamships immensely 
ahead of anything heretofore seen. He also re- 
ferred with satisfaction to the cheering facts con- 
tained in the report of the Committee on the Loss of 
Life at Sea, and concluded his address by reference 
to the good done in this direction by the Admiralty 
encouragement to merchant cruisers. 


Warsuip Desian. 


There were three papers set down for reading 
during Wednesday’s sitting, and they were all upon 
the design of warships. These three papers were all 
discussed together after the reading. The first of 
them was contributed by Mr. William John, the 
late manager of the now extinct Barrow Shipbuild- 
ing Company. It was entitled ‘‘On American War- 
ship Design,” and consisted of a description of the 
designs got out for the U.S. Government in accord- 
ance with a competition that had been established 
for the purpose. We shall print Mr. John’s paper 
in full at an early date, and we now content our- 
selves with a brief abstract. Drawings of the vessel 
to which the prize was awarded, were shown on 
the walls of the theatre, and from these and the 
particulars in the paper it appeared that this vessel 
was a belted battle-ship 290 ft. long between per- 
pendiculars, 64 ft. lin. breadth (extreme), and 
39 ft. 8 in. moulded depth to the upper deck. The 
mean draught of water was 22 ft. 6in., which would 
give a displacement, fully equipped, and with 500 
tons of coal on board, of 6300 tons. Some par- 
ticulars were also given of a proposed cruiser which 
was part of the competition, but for the design of 
which Mr. John did not obtain a premium. Per- 
haps the most interesting paragraph in Mr. John’s 
paper was his expression of faith in water-line pro- 
tection. Referring to Mr. Biles’s paper of last year 
on this subject, he said: ‘I felt then as I feel 
now, that given a certain depth of belt from so 
much above the water to so much below, I would 
prefer the vertical armour to the internal sloping 
armour, both for broadside fighting and especially 
for a running fight, where in one case the shot and 
shell would probably glance from the vertical 
armour, while the internal armour would give you a 
background for bursting shell against, that might 
tear out yards of your thin side in the region of the 
water-line, rip it off in fact, which must not only 
affect your stability but also your speed.” 

In the battle-ship there were two 12-in. guns, 
each weighing 463 tons. Heavy bow and stern fire 
was required and six 6-in. guns had to be provided, 
as well as a secondary battery of quick-firing guns 
and torpedo tubes. The 12-in. guns were put in 
two turrets placed en échelon. The water-line pro- 
tection was left for the designer to provide for, the 
only stipulation being that if vertical protection 
was adopted it should be 12 in. thick. The actual 
depth of belt amidships Mr. John allowed was 2 ft. 





above water and 4 ft. 6 in. below, at the con- 
structors’ load water line, or with 500 tons of coal 
and all stores and equipments on board. With 
another 450 tons of coal the draught would be 
14 in. deeper, leaving the top of the belt still 10 in. 
above water. There was a double bottom for a 
length of 158 ft. and a 3 in. steel deck extending 
over the top of the armour belt and strengthening 
the ram in the usual way. The construction is, of 
course, to be of steel, and there will be twin screws. 
The belt extends beyond engines, boilers, and 
magazines, and ends in bulkheads of 6 in. steel- 
faced armour, not going straight across the ship but 
pointed outwards towards the bow and _ stern. 
Between the protective deck and the main deck 
there is no armour, except round communications, 
but the space is well divided. The main deck 
carries an armed redoubt surrounding the lower 
part of the turrets and the hydraulic machi- 
nery. The redoubt and turrets are of 12 in. 
steel-faced armour with 6 in. teak backing, and 
the top plating, which forms part of the weather 
deck, is lin. thick. There is a conning tower 
protected by 12 in. steel-faced armour extend- 
ing above the top of the turrets. The 12 in. 
guns command a fore-and-aft fire and complete 
broadside range on one side and a range on the 
opposite side of 40 deg. for the forward gun and 
70 deg. for the after one. The engines are placed 
in two compartments and the boilers in four com- 
partments. Two second-class torpedo boats are 
provided for. The speed of the ship at fighting 
trim is to be 17 knots. 

Mr. John concluded his paper with some brief but 
very interesting remarks on the fighting value of 
his design, which we regret we cannot reproduce 
now, but for which we must refer our readers to 
the full reprint which we shall shortly publish. 

The second paper was contributed by Captain 
C. C. Penrose Fitzgerald, R.N., and was entitled, 
‘On Unarmoured Water Lines in Warships.” 
Captain Fitzgerald, as is well known, is one of the 
staunchest supporters of vertical armour. By his 
pithy and humorous remarks he always carries his 
audience with him, and those who chiefly disagree 
with his theories are most ready to acknowledge 
the force with which he advances his opinions. He 
is, too, a perfectly candid opponent, quite ready to 
acknowledge the points his rival may legitimately 
score ; and, indeed, as we have seen before now, 
to help an opponent who is being attacked by foul 

lows. 

His paper was a short one, and within its limits 
he could do no more than glance at some of the 
features of the subject he had selected for treatment. 
He thought the chances were that modern battle- 
ships would be most often sunk, gradually and surely, 
through the infliction of a number of small wounds 
in the region of the water line rather than by what 
Sir Edward Reed calls ‘‘the earthquake projec- 
tiles of modern warfare,” a phrase which the author 
evidently quotes with considerable gusto. He next 
criticised the design of the Nelsonand Northampton, 
which represented, he said, the ‘‘end on” theory. 
He considered that in a general action, and indeed 
in naval duels, ‘‘end on”’ could not be maintained, 
unless ships avoided each other, and the relative 
positions would be from ‘‘end on” to» ‘* broad- 
side,” and then ‘‘stern on.” Putting these con- 
siderations on one side,.the author considered that 
the majority of our recent men-of-war present one 
feature which may or may not be a source of grave 
danger. He alluded to the fact that in order to 
secure other qualities, such as speed, coal endurance, 
immunity from destruction under the ‘‘ one blow” 
theory and some others, they have been left with 
large areas of their water lines unprotected by 
armour. This danger was accentuated by the 
remarkable turn naval gunnery had taken in 
the direction of rapid-firing guns. The author 
referred to cellulose, which the French seemed 
to favour, and india-rubber, which he him- 
self had advocated for closing shot holes. He 
thought the adoption of some such substance well 
worth consideration. In conclusion, the author 
advocated further experiment, and for this money 
must be spent. Invidious comparisons were often 
made between the progress of mercantile ships and 
ships of the Royal Navy. In the absence of real 
warfare on the seas the science of warship design 
is carried on in the dark, and it therefore behoves 
us to do what we can to illuminate this darkness by 
experiment. 

Captain Hubert Grenfell, R.N., followed with 
his paper entitled ‘‘The Development of Modern 





Weapons considered in Relation to the Designs of 
Warships.” This was a longer contribution than 
the last, and we regret the limits of space will allow 
us to do it but scant justice. After referring to 
the conditions under which naval battles were of 
old fought, the author went on to say that our most 
recent and formidable vessels show several different 
dispositions of armament. There ought, he con- 
sidered, to be some common understanding as to 
which is the most favourable arrangement. Unity 
of design has a most important influence on unity 
of action—a very serious factor of success in battle. 
The ram and torpedo had to some extent at one 
time both taken their place in public estimation as 
the most potent means of attack, and the multipli- 
city of weapons was accountable for hesitation how 
a ship should now be fought. Until we gain a more 
distinct perception of the value of the different 
weapons the problem could not be grasped. 
It is the function of the naval officer to de- 
cide the conditions of naval warfare, to estimate 
the powers of the weapons, and of the naval 
architect to embody the requirements of the 
design. It would seem evident, therefore, that 
the first necessity is a clear and definite decision 
on the part of the naval officer as to the mode in 
which naval actions should be fought. Any indis- 
tinctness of view must result in the naval architect 
crowding on board all the latest novelties in the 
way of weapons of warfare. It was said by a great 
many people, whose opinion must be treated with 
respect, that naval experts do not agree. If this be 
so it is a state of affairs which every effort should 
be made to rectify. It was undeniable that there 
could hardly be perfect unanimity. 

The author agrees with Mr. W. H. White’s dictum 
that the gun is the chief weapon of attack, and he 
has always held that the potency of the fish torpedo 
was much overrated in popular estimation. Speed 
also, he thinks, may be given too high a place, for 
though it is ‘‘a factor in the strategical aspect of 
naval warfare, it is not rightly a technical factor in 
artillery duels.” Astoramming, the author showed 
what a hair’s-breadth separates, in a ramming 
attack, the case of ramming an adversary from being 
rammed one’s self. In conclusion, the author pointed 
out that in reliable estimates of the powers of 
weapons lie the only materials for evolving our ship 
designs on the one hand and our naval tactics on 
the other. 

At the conclusion of the reading of Captain Gren- 
fell’s paper the President invited discussion on the 
three contributions. There were in the theatre at 
the time a great many naval officers, naval archi- 
tects, and other persons who may be looked on as 
authorities on the question under consideration. 
These included Sir Spencer Robinson, Sir Na- 
thaniel Barnaby, Mr. . H. White, Admiral 
Colomb, Admiral Scott, Admiral de Horsey, and 
Mr. Biles, all of whom spoke. There were also 
present Lord Brassey, Sir John Hay, Professor 
Elgar, Admiral Freemantle, Mr. Alexander Kirk, . 
Mr. Sennett, Mr. Yarrow, Mr. F. K. Barnes, Mr. 
Morgan, and Mr. Thornycroft. It will be seen, 
therefore, that the greatest part of the warship 
designing talent of the country was gathered in 
the theatre. Sir Edward Reed sent a telegram 
from Swansea saying he had been called away 
on political business, otherwise he would have 
taken part in the discussion. It is a pity that 
Sir Edward has not been more often able, of 
late, to advocate his principles of armour pro- 
tection before his professional colleagues. So far 
as our memory serves us he has not taken an 
important part in a discussion of this nature before 
the Institution of Naval Architects since his cele- 
brated encounter with Mr. W. H. White on the 
Livadia question. This is more to be regretted as 
the House of Commons, where Sir Edward has 
been more frequently heard, affords but a poor field 
for the discussion of problems of naval construc- 
tion, and victories there gained are of a very in- 
glorious description. In the present instance, Sir 
Edward’s absence was additionally unfortunate, 
as what we may call the ‘‘ vertical armour party” 
had no professional speaker on their side, for Mr. 
John contented himself with replying to the 
criticisms on his paper. The naval officers who 
represented this contingent, were, however, well 
able to speak for themselves, and the general cry 
was for more armour. Admiral Sir Spencer 
Robinson objected to the narrowness of the belt in 
Mr. John’s design ; Admiral Scott called for more 
armour plating on our cruisers ; Admiral de Horsey 
would not call Mr. John’s production a battle-ship at 
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all, because it had not armoured ends ; and Captain 
Fitzgerald was quite as emphatic in asking for a 
longer belt. It was the old cry of more armour, 
more power to keep out shot and shell—a very 
natural instinct on the part of naval officers. But 
naval officers seem to have almost as strong an 
instinct to put shot and shell into the enemy; 
and this of course means weight. Then speed 
and coal endurance are demanded; lots of 
ammunition, and in fact plenty of all those 
things that go to make up the load of the over- 
burdened warships of to-day. Between the tax- 
payer, who will not pay for size, and the naval 
officers, who want so many weighty articles, the 
only resource for the unhappy naval constructors 
appears to be to give their ships legs to walk to the 
bottom ; for, as we all know, there is a definite 
limit to the law of flotation. 

So far as the discussion was concerned, although 
a good deal was said, there were not very many 
definite and tangible points which would help one 
to form a conclusion as to whether ships should 
have outside armour or internally protected vitals. 
But this is common to all the discussions on this 
subject which we have heard or read. There is 
generally a good deal of statement, many points 
are made, and both sides seem to score in about 
equal ratio, or rather in proportion to the fluency 
of thespeakers. Captain Fitzgerald condemned the 
sloped internal protection and made a sketch of a 
shell glancing off at an angle of not far off 90 deg., 
to explode in the middle of the ship. A very notable 
point, but Captain Fitzgerald does not tell us what 
the chances are of shells striking in that manner. 
Mr. John criticised the Nelson and Northampton 
design and showed how an oblique shot might dis- 
able all the light guns on the broadside; but again 
what is the likely percentage of shots that will strike 
in that way? Mr. Benjamin disapproved of the re- 
doubt being supported by an armoured structure 
which would let the turrets and guns through the 
bottom were it shot away ; but has he calculated what 
the chances are of shooting it away? If so he gave 
no hint of the result. We could multiply instances 
like these by the score, and it is such considera- 
tions that render abortive all discussions on the 
science of warship design. Each man gets up and 
fires away at the other side, acting very much 
on the Donnybrook principle of. ‘‘ wherever 
you see a head, hit it!” ‘*What’s the good 
of your armour belt when you roll it out of 
the water?’ says one side. ‘‘ What’s the good 
of your sloping deck when you roll it vertical to 
your enemy?” retorts the other. ‘‘ What’s the 
good of your ship that one big blow from a heavy 
gun will sink?’ ‘‘ What’s the good of your ship 
that half a dozen little blows will settle?” is the 
reply. And so on, neither party taking any care 
to produce weighed and considered facts in support 
of their theories. It is evident that argument 
on these lines can go on for ever, and no one be a 
bit the wiser. 

We have just used the term ‘‘science of warship 
design,” but on consideration we do not believe 
such a thing exists. There is a science of ship de- 
signing generally, and a very beautiful and abtruse 
science it is ; but as for any science in apportioning 
the offensive and defensive powers of a war vessel— 
where is it to be found? There is an “ empi- 
ricism of warship design,” and it is upon this prin- 
ciple, we believe, that warships, all English war- 
ships at any rate, are planned. It is the duty 
of the Board of Admiralty to determine what form 
the ships of the Royal Navy shall take. This is the 
proper function of the sea lords, although the First 
Lord has his veto in that if he likes to exercise it. 
These gentlemen come and go. We believe there 
have been seventeen changes within the last three 
or four years. It is the duty of the Director of Naval 
Construction to afford the sea lords professional 
assistance. He, of course, is a permanent official, 
but he is not supposed to be an authority on fight- 
ing questions. Now what we would like to ask is 
this. Have these sea lords at their disposal any 
tabulated, and fairly complete data, as to the pro- 
bable offensive powers of weapons, under probable 
conditions of warfare, taking the average of wind 
and weather, &c. ? And have they on the other hand 
tabulated data as to the probable defensive capacity 
of various systems of protection? From our own 
observation we should say decidedly not ; but rather 
that the warships of this country, so far as they are 
dependent on sea lords for their design, are the 
result of more or less hazy ideas, which have been 
picked up very much haphazard during the naval 








and official careers of those officials. Whether this 
be so or not it is certain that public discussions on 
warship design display opinions very much of this 
character, and there is little enough satisfaction to 
be got out of them. 

At yesterday’s sitting the following papers were 
read: ‘* Working and Test Pressure for Marine 
Boilers,” by Mr. R. Sennett. ‘On Possible Ad- 
vantages of Volatile Liquids in Vapour Engines.” 
“On Forced Draught,” by Mr. J. R. Fothergill ; 
and on ‘‘ Forced Draught with Closed Stokeholds,” 
by Mr. T. Soper. Two papers also, namely, ‘On 
Fineness in Relation to Size and Speed,” by M. 
Normand, and ‘On Determining the Mean Girth 
of a Ship,” by Mr. Blechynden, were taken as read. 





NOTES. 
Partntina CEMENT, 

A process enabling the walls of a house to be 
painted as soon as the scaffolding is removed is 
described by the Bulletin de la Ceramiaue. It is 
known that the free caustic lime in cement saponifies 
the oil in paint, hence it is necessary to wait until 
it is changed into carbonate of lime before painting 
with oil. To save this time a process was adopted 
in painting the Berlin War Museum in which casein 
was utilised. The composition was formed of 3 
parts cheese and 1 part slaked fat lime stirred to- 
gether. The colour was added according to re- 
quirement. Only earth colours or oxides are to be 
used with the composition for light red and dark 
brown shades ; for blue, ultramarine or cobalt ; for 
white, oxide of zinc or sulphate of baryta; for 
black, animal black. White lead, vermilion, ani- 
line, aniline prussian blue, vermilion or blue ochre 
would not be used. The paint prepared by the 
composition does not take fire readily, and hence is 
suitable for theatres. 


Disc Arc Lamps. 

It will be remembered that the Wallace arc lamp, 
introduced into England a great many years ago, 
used flat plates of carbon instead of rods or pencils. 
This apparatus is fully illustrated and described 
in Vol. I. of ‘Electric Illumination,” page 410. 
There has recently been introduced in America a 
new form of arc lamp, invented by Mr. F. Hey- 
mann, in which the light is formed between two 
circular plates or discs of carbon, each of which 
revolves upon vertical spindles let down from the 
feeding apparatus in the upper part of the lamp. 
These discs revolve in opposite directions and at 
different speeds, so that the same points do not 
repeatedly come opposite to each other. The 
length of the arc is regulated by a compound wound 
magnet in the usual manner by swinging one of the 
spindles towards or from the other one, and the 
revolution is made by the ratchet motion operated 
by asolenoid whose coil is thrown in circuit as 
needed by the relay. These carbons last from 
fifty to sixty hours, and the arrangement permitsa 
very short lamp, only a little over a foot in its 
extreme vertical dimensions, the lower part of 
the lamp being surrounded by an inverted glass dome 
similar to those used in the Pintsch system of gas- 
lighting and in the Siemens regenerative gas lamp. 
One element of advantage connected with this light- 
ingis the absence of any shadows below the hori- 
zontal plane. There have been revolving disc 
lamps in which the carbons are at right angles to 
each other. 


TESTING FOR FOUNDATIONS. 

In connection with the buildings for the forth- 
coming Paris Exhibition, a series of experiments 
have recently been carried out at the Champ de Mars, 
with a view to determine the resistance of the soil to 
concentrated loads, and in this way check the dimen- 
sions to be given to the foundations in different cases. 
A perfectly level surface in the form of a square of 
118 ft. side was first prepared on which were placed 
four rectangular cast-iron blocks 1 ft. 8 in. square, 
disposed so as to occupy the corners of a square, 
the distance apart being 11 ft. 8 in. centre to centre, 
and these spaces were bridged by girders constructed 
of T irons. These girders were now loaded with 
T irons, the number and weight of which were 
carefully noted. At the end of eleven hours the 
weight on the girders had reached a total of 
143,923 lb., and indications of settlement became 
visible, the stress on the surface of the ground 
being at this moment 7.311 tons per square foot, in 
which is included the weight of the blocks and 
girders in addition to the above load. The experi- 
ment was then abandoned till the following day, 


when it was found that the settlement had increased 
during the night to an amount varying between 
10} in. and 11 in. The experiment was now re- 
sumed and the load increased up to 209,776 lb., 
at which the experiment was abandoned, as some 
of the blocks had then sunk completely out of 
sight, leaving the girders to be supported directly 
on the surface of the soil. The conclusions 
arrived at were that the ground at this spot is 
capable of resisting a load equivalent to 5.43 tons 
per square foot, that a certain amount of settle- 
ment may be expected when the stress reaches 
7.31 tons per square foot, and that it is totally in- 
capable of bearing a load amounting to 8.14 tons 
per square foot. 


A New Astronomicat CLock. 

At the recent Mechanics’ Fair in Boston there was 
on exhibition an astronomical clock designed for the 
Conant Astronomical Observatory by Mr. H. Conant, 
whose life has been identified with the cotton 
manufacture as a successful inventor and treasurer 
of one of the large thread mills bearing his name in 
Rhode Island. The clock is provided with two 
pendulums and three dials, one of which shows and 
indicates the mean solar time, another the sidereal 
time, and the third one indicates the right ascen- 
sion of the mean sun. The sidereal time gains 
on the solar time 3 min. 56 sec. per day, and has a 
daily progress of that amount. Now at the time 
of the vernal equinox, or March 21, the hands of 
the large dial point to zero. A supplementary 
hand shows the approximate position of the sun, 
and the large dial is marked with an eccentric 
circle representing the ecliptic, with the radiating 
lines showing the hours in right ascension and con- 
centric circles indicating lines in declination, 10 deg. 
apart. One of the principal features in this clock 
consists in the mechanical devices employed to con- 
nect two movements to the third dial so as to in- 
dicate the difference between the solar and the 
sidereal time. This is done by motion communi- 
cated to a pair of bevelled wheels revolving in 
opposite directions, each one being moved at the 
normal rate of the clock driving it. The gear wheel 
connecting the two receives a differential motion be- 
cause, if the speed of the two driving gear wheels 
were uniform, there would be no orbital motion to 
this wheel, but it would revolve on its own axis in 
a stationary position. But, according to the mea- 
sure by which the velocity of either of the two 
driving wheels exceeds the other, an orbital motion 
is produced on this intermediate wheel, and this 
orbital motion is applied to the main shaft of the 
right ascension dial. 


Tue ReativE Cost or Gas, Orn, AND 
ELeEctTRICcITY. 

Before imposing the recent duty of one copeck a 
pood on kerosine, the Russian Minister of Finance 
appointed a committee of experts to collect infor- 
mation as to the relative cost of gas, oil, and electri- 
city, in the two capitals, in order to determine 
whether the proposed tax would have an injurious 
effect on the petroleum industry. The data sup- 
plied was of course very elaborate, as Russian 
official statistics always are ; but without reproduc- 
ing the details we may say that, roughly, the price 
of gas and oilat St. Petersburg differs very slightly 
from that prevailing in London, while electricity is 
somewhat cheaper. Reckoning the price of kerosine 
at 1 copeck, the relative cost of other methods of 
lighting at St. Petersburg was as follows: Gas, 
3 copecks; electricity, 7.3 copecks ; and stearine 
candles, 22.9 copecks, while at Moscow the 
proportions were: Gas, 6.2 copecks ; electricity, 
10.4 copecks ; and stearine candles, 34.4 copecks. 
In this manner oil was three times cheaper than gas 
at St. Petersburg and six times cheaper at Moscow. 
One can hardly wonder, therefore, at its gaining 
ground in both places. In the report the committee 
points out that ‘‘of late years not only has the 
price of oil fallen very considerably, but improve- 
ments have been made in lamps, resulting in greater 
economy, ordinary lamps burningfrom4to2 grammes 
of kerosine formerly, burning now only from 3.2 to 
3.6 grammes.” These improvements are still in pro- 
gress, and notwithstanding that the more ignorant 
public still patronise the old-fashioned and waste- 
ful duplex lamps, giving only 25 to 30 candle-power. 
shrewd shopkeepers at home as well as in St. Peters- 
burg take care to provide themselves with huge 
flame spreader lamps of 40 to 100 candle-power if 
they replace gas with paraffin. It is between 
these newer lamps and gas that comparisons 





must be made, not between gas and lamps that are 
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going out of fashion ; and that the struggle is likely 
to be keen in this country is shown by the fact that 
oil displays a tendency to become still cheaper now 
that fifteen tank steamers are conveying it in bulk 
to European ports from America and Batoum, while 
the Petroleum Exhibition at St. Petersburg has 

roved that the most powerful and economical 

mp in Europe is the Defries, one that is pushing 
its way so much in this country. This was illus- 
trated last week at a lecture delivered before the 
Imperial Technical Society on photometry, when 
the lecturer, M. Khvolson—one of the leading 
experts on light in Russia—chose from all the lamps 
in the Exhibition the Defries as the best to place 
on the platform before the society. 


Tue Russian Dockyard at Lipav. 

The decision of the Russian Government to esta- 
blish a naval station at Libau has been long ex- 
pected. Years ago railways were specially con- 
structed in the direction of Libau in order to provide 
Russia with an open port for the exportation of her 
produce during winter, when Cronstadt and other 
ports of the Gulf of Finland are closed with ice. On 
the completion of the railways which connect Libau 
with every part of the interior of Russia, various 
port improvements were undertaken at an expense 
of over a million sterling, and these have only 
recently come toan end. As expected, commerce 
rapidly poured into the new channel provided for it, 
and rendered Libau one of the principal ports of 
the Baltic. Satisfied with this result, the Russian 
Government began to think of using Libau for pur- 
poses of waras well as of peace, and a commission 
was sent there to draw up a plan of a naval station. 
This has now been adopted by the Minister of 
Marine, and a preliminary grant of half a million 
sterling sanctioned for starting the works at once. 
When these are completed a portion of the Rus- 
sian fleet will winter at Libau regularly, instead 
of being dismantled and laid up at Cronstadt. In 
connection with Russia’s desire for a winter port in 
the Baltic, it may be mentioned that it is only 
within the last two years that Revel was converted 
into a naval station, with this aim in view. Revel, 
however, lies very much further east than Libau, 
and instead of facing the open sea is inclosed in the 
shallow Gulf of Finland, which is often frozen 
throughout the entire winter. Hence it is more 
exposed to the effects of the northern frost, and, 
moreover, suffers from the drift ice that is con- 
tinually breaking away from the frozen gulf. On 
this account navigation at Revel is constantly being 
interrupted, and although being situated opposite 
Sveaborg, the dockyard is a success in enabling 
Russia to dominate the Gulf of Finland in winter 
time, the result has not been satisfactory so far as 
concerns the winter port. Libau, consequently, 
has been adopted for this purpose by Russia, and in 
view of the rivalry in naval matters now existing 
between Russia and Germany in the Baltic, it is 
probable that in time it will become the most im- 
portant of Russia’s dockyards in that region, ab- 
sorbing much of the strategical significance hitherto 
attaching to Sveaborg. Naturally the place is not 
so easy to defend as Sveaborg, and this will neces- 
sarilyinvolve a very considerable expenditure beyond 
the half a million sterling already sanctioned by 
the Russian Government. Unlike our own Govern- 
ment, however, which begrudges the small sum 
asked for defending our coaling stations, that of 
Russia never stints its outlay when imperial in- 
terests are at stake. 


Execrric Lieut In SCANDINAVIA. 

The largest dynamo in Norway has recently been 
fixed at the Berger manufactory, close to the 
Selvig Railway station, by the Electriske Bureau, 
Christiania. It hails from Schuckert’s well-known 
establishment, and its average effect is 110 volts by 
225 amperes, equal to 24,650 voltampéres, or, in 
horse-power, about 33.6 horse-power. The power 
used is about 37 horse-power, There are 270 
incandescent lamps of 16 candle-power each and 
two 300 candle-power arc lamps, but these are 
likely to be increased. The motive power is a 
Jouval turbine with suction pipe and horizontal 
axle, direct coupled with the dynamo. The turbine 
makes about 700 revolutions per minute, and pro- 
duces about 40 horse-power with 105 ft. fall and a 
consumption of 290 cubic feet water per minute. 
The first railway station in Denmark has just been 
lighted by electricity, viz., at Aarhus, Jutland. 
This installation, which has been made by Ludwig 
Lund, Copenhagen, comprises 11 arc lamps, four 
of 1500 candle-power each, and seven of 1000 candle- 





power. This dynamo, too, is of Schuckert’s make, 
and of 110 volts and 52 ampéres ; the motive power 
is a steam engine of 15 horse-power, the number of 
revolutions about 1000 per minute. The lamps are 
on the Piette-Krizik system.—The town of Vexis, 
Sweden, is now lighted by electricity, the streets 
by incandescent and the market-place by arc lamps. 
—At Gothenburg the central light station of 
Hakon, Brunius, and Co., is approaching its com- 
pletion. The building consists of two stories ; on 
the ground floor are the engines and boilers and the 
dynamos, the boilers being placed in a separate 
compartment. On the first floor are workshops for 
the manufacture of electric appliances, carried on 
by the firm. The central station is intended to 
supply the light for 2000 incandescent lamps or a 
number of arc lamps of corresponding strength. 
There are five steam engines, each of 60 effective 
horse-power, each engine working a dynamo of 550 
16 candle-power incandescent lamps capacity, so 
there is an ample reserve of both steam and electric 
power. 
of the pier by twenty-four arc lamps should be 
realised and worked from this establishment, half 
of the lamps will be fed from one and half from 
another dynamo, a third dynamo always being kept 
in reserve. Should any accident happen it will 
consequently only affect half the number of lamps, 
and only last till the reserve machine is started. 
The whole of this new concern will be ready 
shortly, and there are already a goodly number 
of subscribers. The price charged is 2} dre (or 
4d.) per hour for a 16 candle-power lamp when 
the subscribers go in for what is called ‘‘ shop 
time,” or 1000 hours per annum, and 3} ére (or 
close upon $d.) per hour per lamp when the con- 
sumption is measured as with gas. The subscribers 
must themselves pay for the lamps used, but the 
charge covers superintendence and repairs. The 
central station will probably produce electricity 
through the whole of the twenty-four hours, so 
there will be power available for various purposes 
within the district. The Hakon-Brunius Company 
manufactures its own dynamos, &c. ; the Gothenburg 
Engineering Company is making the five engines of 
a special construction. The Hakon-Brunius Com- 
pany has also in hand the electric installations for 
J. W. Lyckholm and Co.’s brewery and Jénképing 
match manufactory, &c. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 10, 1888. 

TEN thousand miles of railroad are projected in the 
North-Western States and territories contributory to 
Chicago, and fully as much more in other sections. 
Several influences are contributing to an unsettled con- 
dition of things in American business circles, but they 
will not hang long to disconcert the plans and projects 
of capitalists. The Tariff Bill will soon be disposed of. 
It is merely political in its purposes and cannot pass. 
The surplus question will not be definitely disposed of 
in view of the coming political campaign. Liberal ex- 
penditures will be made to improve the coast defences 
and increase the number and efficiency of warships. 
A few Bills will pass to promote internal improvements 
and a few more authorising the construction of from 
sixty to seventy public buildings. The hottest political 
contest waged within thirty years will be fought this 
summer and autumn. The Republican party will seek 
to return to power, but the present probabilities point 
strongly in favour of the retention of the Government 
by the Democratic administration. There is a conserva- 
tive holding back in all lines of commercial and manu- 
facturing activity. Outlays for materials and supplies 
will be cautiously made until there is a more general 
restoration of confidence. The railroad war in the 
north-west has been followed by an engineers’ strike, 
which, just at this hour, is unsettled and may extend to 
other roads. The Canadian Pacific road is capturing 
much of the western trunk line roads, a result that was 
apparent toits management on the passage of the Inter- 
State Commerce Bill. There are no indications of the 
restoration of permanent harmony, and the outcome 
will be the material modification of our general railway 
lines. 

There is an enormous consumption of all kinds of 
manufactured products in progress, and from the point 
of observation of the average manufacturer and busi- 
ness man, no decline in activity is probable. The rail 
mills are running short of orders, Builders are waiting 
the disposition of the Tariff Bill. Bridge builders are 
also delaying the placing of some large orders. 
Numerous large orders are being given out. One 
wrought pipe order from Texas is for twenty-three 
miles. Natural gas pipe demand is dull. Bar and 
sheet mills are short of orders. The general situation 
is fair, but the conservative policy of consumers is 
having a weakening effect on prices. The makers of 
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machinery for water, gas, electricity, and steam have 
about six weeks’ work in hand. There is an easy feel- 
ing in financial centres and a hopefulness that after 
April fresh normal activity will be restored. 








THE ROYAL AGRICULTURAL SOCIETY’S 
SHOW AT NOTTINGHAM. 

Competition of Hay and Straw Presses at Nottingham. 

THE conditions of the trials of the hay and straw presses, 
for which the Royal Agricultural Society has offered 
prizes in connection with its country meeting at Notting- 
ham next July, have now been issued. To the prizes 
originally proposed, the Council added, at its last meeting, 
a further prize of 20/. for a press for old hay to be worked 
by hand power. The full list of prizes offered for these 
machines is, therefore, as follows : 

Class 1. For a hay and straw press worked by steam 
power: First prize, 30/.; second prize, 201. 

Class 2. For a hay and straw press worked by horse 
power: First prize, 20/.; second prize, 10/. 

Class 3. For a hay and straw press worked by hand 
power: First prize, 20/.; second prize, 10/. 

Class 4. For a press for old hay worked by hand power : 


The following are the principal conditions under which 
the presses will be tried : 

Horses will be provided by the Society to work machines 
during the trials, but competitors: who desire it may pro- 
vide their own horses, These will be charged at a uni- 
form rate against the machines, Except in the case of 
combined steam engines and presses, the Society will 
provide a portable engine for driving the entries in Class 1. 
The engine will be charged at a uniform rate against the 
presses. 

Each machine will be allowed a preliminary trial not 
exceeding one hour’s duration with each material it may 
be required to compress. 

The trial will last till not less than 50 cwt. has been 
pressed, by horse or steam power, and till not less than 
one ton has been pressed by hand power. 

No trial will be considered as of any use unless the 
bales have such a form and density that 50 cwt. of pressed 
material can be loaded into a railway truck having a 
capacity of 25 cubic yards, 

he machines in Class 1 will be tried on straw, new hay, 
and old hay. The straw-pressing machines in Classes 1, 
2, and 3 will be tried with straw and new hay ; and should 
any competitor desire it, with old hay also. The hay 
presses in Class 4 will be tried with old hay only. 

The following will be the points awarded : 

1. Cost of machine compared with the rate 
it is capable of working, that is, cost per 
ton per day of ten hours ie re is. 

2. Cost of labour and power per ton per day 
of ten hours—mechanics rated at 5s. per 
day, labourers at 3s. per day ; steam en- 
gine and driver, 2s. per nominal horse- 
power per day; horse-works, horse and 
driver, 9s. per day ; ditto, two horses, 16s. 
per day ... » “a - ese a6 

3. Density attained beyond 2 cwt. to the 
cubic yard - ‘pe re oe Se 

4, Uniformity in weight... 

5. Time in binding bales 

6. Cost of bands of bales ; oe ed 

7. Form of bales with reference to packing 
into trucks and handling _... ne Ne 

8. Condition of pressed material on opening 
bales ee aoe 4s. 3 if oe 

9. Transportability of press and facility for 
erection ... Vs ved 4 Re ae 

10. Mechanical simplicity, strength and dura- 
bility... a ee hess fea - 


Points. 


15 


10 


100 
We may perhaps usefully remind intending competitors 
and exhibitors in the implement department that the 
entries close on March 31, after which no applications can 
be received by the Society. 








JUNIOR ENGINEERING SocreTy.—At the last meeting of 
this Society, three brief papers on ‘‘ A New Pneumatic 
Hand Tool,” ‘‘ Hooke’s Joint,” and ‘* A Question in Steam 
Engine Efficiency,” by Mr. F. H. Lewis, Mr. A. H. 
Tyler, and Mr. 8S. H. Wells, respectively, were read and 
discussed. Mr. Lewis described the tool, a specimen of 
which was exhibited, as consisting of a cylinder, one end 
of which was closed by a spindle tool-stock held in posi- 
tion by a strong spring, and in which an air pressure of 
25 lb. to 40 lb. per square inch caused a piston to very 
rapidly reciprocate and to deliver a corresponding suc- 
cession of blows to the head of the tool-stock in which 
tools of various forms, according to the character of the 
work, could be fixed. The applications of the tool were 
numerous, wood, stone, and iron being worked by it with 
equal facility. Mr. Tyler exhibited three models in illus- 
tration of the principle and development of Hooke’s joint, 
and entered into a detailed explanation of the salient 
features of their construction, The question raised by 
Mr, Wells was as to whether in considering the efficiency 
of a steam engine, the power required for driving the 
auxiliary engines should be psa wholly as a loss. 
The conclusions drawn by the author were that in 
reference to the air, circulating, and bilge pumps, the 
power necessary te work them was lost, but as regards 
the feed pump, nearly all the energy expended in driving 
it was recovered, and that it was therefore incorrect when 
ascertaining the total horse-power developed from the 
coal burned, to add the horse-power indicated in the 
cylinder of the feed pump to that of the main and 





auxiliary engines. 
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** ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 
The number of views given in the Specification Drawings is stated 
in each case after the price; where none are mentioned, the 
Specification is not illustrated. 
Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 
Copies of Specifications may be obtained at 38, Cursitor-street, 
hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. Reaper Lack, Esq. 
The date of the advertisement of the pt of a plete spe- 
cification is, in each case, given after the abstract, unless 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the pt of a plete specification, 
ive notice at the Patent Office of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


ELECTRIC MOTORS. 


564. H. H. Leigh, London. (J. L. Clerc, Paris.) An 
Improved Electric Motor. (8d. 3 Figs.) January 13, 
1887.—The improved motor comprises a fixed magnet having 
magnetic iron cores B produced by winding insulated wire upon a 
mandrel consisting of four rectangular pieces L. These pieces L 
have slots a cut in them for the reception of the wire. The two 
coils A, Al, each consist of two parallel wires wound upon the core 
B. The motor is supported by wooden standards C, The arma- 














ture D consists of a Gramme ring wound with two parallel 
wires. The ends of the coils wound with the primary wire 
are coupled to the tator E ; and those of the coils wound 
with the secondary wire to the commutator F. Each commutator 
has two pairs of brushes so as to short-circuit all that portion of 
the wires uniafluenced by the magnetic field. The motor utilises 
alternating currents and is self-starting. (Sealed January 20, 
1888). 


12,019. H. Hartig, Kandler,Germany. Improvements 
in Electro-Magnetic Motors. [8d. 8 Figs.] September 5, 
1887.—This invention is based upon the principle of causing the 
armature to ttracted in the direction of the axis of the electro- 
inagnet, in which case the whole pole surface acts upon the arma- 
ture. a,@ are the electro-magnets, fixed to an annular plate c 
supported in a suitable framing. Within this annular plate c, and 
concentric therewith, is mounted a wheel d, which is keyed to a 
vertical shaft d' supported in a footstep in the bedplate of the 
machine, and in a bearing in the upper part of the framing. This 
wheel d carries the armatures }, b, b, it being provided with bracket 
arms m, m for that purpose. Each armature is carried by and free 
to rock on a sliding plate g, which is free to slide in vertical guides 
formed in the ends of the bracket arms m, and has an upward ten- 
dency given to it by means of a coiled spring g'. The form of the 
»rmature b approximates in shape to that of an inverted T, and 
when attracted by a magnet its stem f presses against the sliding 
vlate g, and is held rigidly to that plate while moving round with 
the wheel d by which it is supported. When the armature comes 
within a suitable distance in front of the magnetic poles, the 























electric circuit of the magnet is closed by a suitable device, and 
the armature ig attracted, but before touching the poles of the 
magnet the circuit is broken. The armature, as it advances to 
the magnet, must turn out of the way, and is for this purpose 
mounted on a sliding plate, and made free to swing on its hinge 
Jointe. Thesliding plate g carries, at its upper end, a roller h, 
which travels over a series of fixed cam surfaces k, corresponding 
in number to the electro-magnets employed, the object of such 
-— surfaces being to present the armatures to the poles of the 
« lectro-magnets against the resisting tension'of the springs g'. for 
the purpose of lowering the armatures b at the proper time. These 
cam surfaces are carried by bracket arms ¢ secured to the plate c, 
and as the rollers h travel over them, the armatures will be pressed 
down before they come within the’ attractive force of the electro- 


magnets. As the armature approaches the magnet, the roller of 
be sliding plate will leave the cam surface, and the tension spring 
veing left free to act, will raise the armature clear of the magnet. 
This action is repeated as the wheel d rotates every time the 
roller h passes over one of th: cam surfaces k. (Sealed December 


TELEGRAPHY AND TELEPHONY. 


15,722 J. J. Johnson, London. (A. M. Rosebrugh, 
Toronto, Canada.) Improvements in Electric Tele- 
graphs. (8d. 9 Figs.j December 1, 1886.—This invention re- 
lates to that form of multiplex telegraphy in which secondary or 
induced currents are superimposed upon the ordinary Morse tele- 
graph circuit. L is a telegraph line equipped at each end with 
battery and Morse instruments. B is the battery, K the key, and 
R and R? electro-magnets, one of whichis the receiver. C is a con- 
denser connected with the battery at c, and with the line at a. 
G is the induced current generator, and T the induced current re- 
ceiver, both being in the main line. When the induced current 
generator is simply an electro-magnet it may be actuated by a local 
battery and key as shown in Fig. 2, L L being the telegraph line 
and G the electro-magnet used as an induced current generator 
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and operated by the local battery L Band the key K. By means 
of the double contact points e and /, the local circuit is opened 
both at the front and at the back contact points of the key. The 
wire g, connected with the back contact f, is made to tap the 
local battery at an intermediate point between e and m, so 
that the ‘‘ make and break” at e and / shall cause an unequal 
magnetisation and demagnetisation of the electro-magnet G, the 
object being to give alternately a strong and a weaker induced 
current in the receiver, so that when a magneto-telephone is used 
as a receiver the ear may be able to distinguish between the down 
and the up movement of the hand of the operator at the distant 
transmitter. The key is connected with one pole of the electro- 
magnet G at c, and the battery is connected with the other pole of 
the said electro-magnet at d. The electro-magnet G may also be 
bridged by a condenser C. (Sealed January 24, 1888). 


493. A.R. Bennett, Edinburgh. Improvements in 
Multiplex Telephony. (8d. 8 Figs.) January 12, 1887.— 
This invention relates to a method of transmitting several tele- 
phonic messages simultaneously and independently over one or more 
pairs of wires or conductors. A resistance is joined in the circuit 
of each wire at each station, and the wires are joined at their extre- 
mities. A set of telephonic instruments at each station are joined 
so as to form a bridge between the two sides of the metallic cir- 
cuit, the said bridge being made between the resistances and the 
wires going away to the other station. At this stage conversation 
may be carried on between the two stations by means of these in- 
struments. From the points at which the two wires are thus joined 
together, two branches, one at station A the other at station B, are 
taken to earth, and in each of the two earth wires so formed 
another set of telephonic instr ts is inserted. In Fig. 1, T', 


























T2 are telephones or switching apparatus, R!, R2 the resistances, 
and Y, Z theline wires. D1, D* are the indicators for calling atten- 
tion between the stations. In Fig. 2 four wires are arranged 
for three independent services in two metallic circuits. At 
each station these two metallic circuits are after the junction 
of their component wires, connected together through a set 
of telephonic or switching apparatus. T5, T6 represent the third 
sets of telephonic or switching apparatus and D5 Dé the indicators 
for signalling between T5 and T6, The two metallic loops Y, Zand 
Y', Z’are worked exactly like the single metallic loop Y Z of Fig. 1. 
Fig. 3 shows the four wires arranged for four independent services, 
the fourth sets of apparatus T7 D7 and T8 D8 being placed in con- 
tinuations through resistances R to the earth. When the resist- 
ances are approximately equal, each set of apparatus will operate 
with the corresponding one at the other station without disturb- 
ing the others. (Sealed January 20, 1888). 


571. R. M. Cunningham, London. (7. H. Davis and 
C. Peeling, Rio Janeiro, Brazil.) _An Improved Switch for 
Telegraphic Transmitting Keys. (8d. 5 Figs.) January 
13, 1887.—A, Al are a pair of keys for producing the signals corre- 
sponding to the ‘‘dot” and “dash” elements of the Morse code, 


Fig .2 P 
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the keys being carried by spring arms and playing between pairs 
of contacts a, a*, a', al*, carried by a metallic bridge B, and by 
the base-board, the keys resting normally against the bridge con- 
tacts a, a! in the usual manner. D is the rock shaft journalled in 


which, when the lever is in its raised position, lies over the keys 
A, A!, but may be conveniently held down out of the way by the 
same hand that operates the keys, the lever being kept in the 
raised position by a spiral spring D® connected t> the lever arm 
and to a fixed point. F, Gare the contact segments mounted 
near the ends of the rock shaft and insulated trom each other, 
these segments being in permanent electrical connection through 
the journals of the rock shaft and through contact springs dl, d2 
with the keys A, A', respectively, the latter key being also con- 
nected with the instrument terminal I. The segment F turns 
bet two opposit tact springs c, ¢ in electrical connection 
with the condenser terminal C and the earth terminal E respec- 
tively, the segment making contact with the spring c only when 
the lever D' is raised, and with the spring e only when it is de- 
pressed. The segment G makes contact only when the lever D! is 
depressed with a spring s which is in connection with the shunt 
terminal S. When receiving, the current through the 
recorder to the terminal I, thence to the right hand or “‘dash” 
key A', thence by contacts a, a'!, and across the bridge B to the 
left hand, or ‘‘ dot” key A, thence through the spring d' and 
the end journal of the shaft against which it bears, to the 
segment F, thence through the spring c, with which the seg- 
ment then makes contact, to the condenser terminal C through 
the condensers to earth. When the lever D' is depressed for 
sending a message, the shaft D is partially rotated, so that the 
connection of segment F with spring ¢ is broken (thus cutting 
out the condenger), and contact made with spring e, through 
which the segment is put to earth at the same time that segment 
G makes contact with spring s, thus bringing into circuit the shunt 
or resistance coil through which the major part of the current 
passes direct to the line, sufficient only being diverted through the 
= to record the sending signals. (Sealed January 20, 
1888, 


13,245. E. Graefe, Berlin. Process and Means for 
Placing Railway Trains in Communication with an 
Electric Conductor Separate therefrom. (6d. 2 Figs.) 
September 30, 1887.—RBy this invention it is designed that moving 
railway trains may be placed in communication with a station 
situate either infront of or behind it in such a way that signals 
may be sent from or received by won or telegraph. The 
transmission. to earth takes place from the battery z through the 
wheels and rails, a jet of well ducting liquid ts the end 
of the conducting wire in the carriage with the fixed conducting 
wire d placed underneath it and carried between the rails. Under- 
neath the conductor d is a 4 - or gutter B carried from the 
underframe. The trough B is in connection with the pipe a 
which allows the conducting liquid to pass from the container A 
on to the wire d, and in connection also with the pipe } serving 
to conduct back again into the container A, the liquid dropping 
from the conductor d and py: in the trough B underneath. 
Upon the roof of the carriage is placed an injectér y for the pur- 
pose, and by means of the wind velocity induced by the moving 
train, of drawing the liquid from the trough B through the pipe 
b up to the height of the vessel C into which it passes through 
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perforations in the pipe b, thence passing through the pipe ¢ back 
into the container A. Instead of the combination of the fixed 
wire d with the trough B, the latter—as shown on the left-hand 
side of Fig. 1—may also serve as the conductor, it being for this 
purpose carried between or near the rails in insulated supports 
whilst the jet of conducting liquid is caused to drop over the 
same out of pipe a. The liquid may then be caught in collecting 
vessels on the journey. In order that the jet of liquid may drop 
with certainty upon the conductor without derangement due to 
wind action, the two ends of the trough B may be provided with 
an appliance shown in Fig. 2, w being a wind interceptor ending 
in a small pipe u, which, close in front of the trongh B, turns 
round perpendicular to the line of rails, so that the current of 
air entering the interceptor passes perpendicularly past the end 
of the trough without entering it. A wire e leading from the 
battery and carried insulated through the floor of the carriage, 
connects with the telegraph or telephone instrument, and passes 
thence through the vessel C, pi c, to the container A. A 
second wire e! connects the instrument with the earth, whilst the 
wire ell brings the battery into communication with the earth 
through the underframe of the carriage, the wheels, and rails. 
(Sealed January 6, 1888). 


13,509. C. Bell, Glasgow. (L. M. Fricsson, Stockholm ) 
Improvements in and relating to Telephonic Appa- 
ratus. (6d. 2 Figs.) October 5, 1887,—_The improvements 
consist in the forming of a shunt connection or circuit, so that 
should the hook lever contacts become inoperative the current can 
nevertheless pass through a circuit of greater resistance from the 
line connection to earth, and when the hook contacts are in work- 
ing order the current passes through the circuit connection of 
least resistance. (Sealed January 13, 1888). 


ELECTRIC LIGHTING. 


8076. R. T. Turnbull, London. Im ements in 
Holders for Incandescent Electric mps. (8d. 3 
Figs.) June 4, 1887.—This invention has for its object to obviate 
the danger of short-circuiting between the springs or terminals of 
lamp holders. This is effected inclosing each spring in a 
separate guide tube screwed into the body of the holder. (Sealed 
January 20, 1888). 


11,330. C.M. Dorman and R. A. Smith, Manchester. 
Improvements in the Construction of Holders for 
Incandescent Lam (6d, 8 Figs.) August 19, 1887.—The 
improved holder is e of earthenware or other incombustible 
material, and can be screwed into position on the fitting entire, 
and the conductors afterwards conveniently coupled up on the 
front of the holder. The various metallic parts are attached to 
the incsombustible boss by screws or rivets without the use of 
Sealed December 13, 1887). 


cement. ( 

13,092. W.R. Lake, London. (La Société A. Crute et 
Cie., Turin.) Improvements in and relating to the 
Manufacture of Material for the Production of Car- 
bon Filaments for Incandescent Electric Lamps and 
other Articles. (4d.) September 27, 1887.—This invention 
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end brackets d, and its lever arm is provided with a handle L! 


relates to an improved method of obtaining ulmic acid in the 
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form of a pastecapable of being wiredrawn or moulded into any 
desired form. (Sealed January 17, 1888). 


MISCELLANEOUS. 


9215. F. Wynne, London. Im ements in the 
Application of Electricity to Vehicles on Tram and 
wa: and in the Apparatus for Eff the 
same. [is. 3d. 382 Figs.) July 15, 1886.—The car or vehicle 1 is 
propelled by the electric motor 2. The car travels on rails arranged 
at the level of the roadway, and its rolling or sliding contact 12 
(which is in the form of a chain with the links electrically connected 
by flexible conductors) travels in contact with the contact surfaces 7 
of contacts or studs exposed in the road. A corrugated strip 
of metal 13 connected at its lower bends with the separate links 
of the chain insures good electrical connection, and serves to kee’ 
the chain in close electric contact with the studs 7. Current is 
supplied to the studs 7 through the medium ofa contact carrier 


Fig .2. a 
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11 which is provided with wheels running on bare conductors 
9, 9a, situated in a covered channel 3, Fig. 1 illustrates a cross- 
ing, in which case the channel 8 of one line of rails is caused to 
dip below the corresponding ch 1 of the other line. The carrier 
11 is provided with a series motor and with sliding or rolling 
contacts which bear against the parts 8 of the studs 7 exposed in the 
h 1. The arrang t is such that the carrier keeps pace with 
the movement of the car above, and only those road contacts are 
electrically charged which are for thetime being covered or ade- 
quately protected by the car, soasto obviate all risk of danger to the 
ordinary traffic of the streets. A rotary brush 14 carried by the car is 
rotated so as to brush the road contacts 7 transversely, thereby 
cleaning them, and enabling good tact obtained between 
them andthe car contact 12, (Sealed December 23, 1887). 


12,406. A.J. Boult, London. (J. F. McLaughlin, Phila- 
delphia, Penn., U.S.A.) "Improvements in or rela to 
cal Writers. [lld. 10 Figs.] September 13, 
1886.—This invention relates to electrically actuated mechanism 
for effecting the line spacing, and for automatically reversing the 
movement of the carriage H carrying the paper roll R'', The cir- 
cuit being closed from the battery J by the depression of the 
spacing key shown in Fig. 1, the magnets F and F! are simul- 
taneously energised by the current and cause the attraction of 
their respective armatures g! and g2, which are secured opposite 
to their corresponding magnets upon the pivotted vertical 
plate g. This attraction causes the pivot spring actuated 
pawl E! to carry forward the rack-bar G! of the travellin 
carriage, the distance between two teeth. The pawl El! will 
then be retracted by spring j!, and limited by the shoulder 
k?; and the spring actuated wl E? will hold the rack- 
bar and carriage while the pawl E! falls back to its normal posi- 
tion upon the breaking of the circuit by releasing the spacing 
key so as to te the tact points. When the circuit is 
thus broken and the current interrupted, the attraction of the 
armatures g!, g2 by their respective magnet ceases and the pivotted 
vertical plate g is withdrawn by the retracting spring f. The 
cushion I limits the backward movement of the plate g and prevents 
the pawl E' from advancing the rack bar more than one letter 
space. Thus the letter spacing is continued by each descent of a 
type lever or depression of the spacing key until the travelling 
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carriage has advanced to the end of a line at which point the 
circuit from battery J and current is caused to pass into the 
magnet T and effect the attraction of the armature r, and 
consequently the depression of the standard U carryin 
pawls uw u'. This action will force the spring actua 
pawl w to rotate the ratchet wheel R in the distance or line 
space between any two adjacent teeth, and at the same time the 
pawl w will engage one of the teeth of ratchet wheels R!, and pre- 
vent the pawl u' from rotating the paper roll R" more than one 
line space. After the line space is ted in the just 
described, the roller X will ride upen the bevelled surface of a 
Ni, thereby Placing the travelling carriage upon an inclined plane. 
At the same time that the roller advances upon the plate N', the 
roller L will be coincident with an arc-shaped recess of the guide 
rest Di, and will be forced by a spring into the recess. Now 
the carriage being upon an inclined plane and the roller L 
within the recess, the weight Q? attached by a cord Q will 
overcome the weight of the travelling carriage and return it 
to the beginning of the next line to be printed, the roller L running 
on topof the guide rest D' while —— is being reversed, and 
lifting the rack bar out of contact with the pawls, so as to not in- 
terfere with the recoil of the carriage. When the roller L reaches 
a point or projection of the plane O it will be guided along 
the inclined edge or side of said projection, and will thereby be 
automatically returned to the position shown in Fig. 1 ready for 
the next line to be printed. (Sealed December 23, 1887). 


one en: as) oped a gg in 
Communicating tus, 

Applicable to Pneumatic and other like Se 

ca’ Apparatus, (Sd. 3 Figs.) January 7, 1887.—Accord- 








ing to this invention, communications are made between two 
aaaece by putting electric lamps in and out of illumination. The 
ransmitting instruments A, which may be ordinary ‘‘ button” 
contact-makers or pushes, are each ted by a te lead f 
with an incandescent electric lamp D arranged in the receiving 
instrument B. The leads f havea common return wire i to the 























battery E', Each lead f excites a magnet j—when contact is made 
at the transmitter A—which operates a rocking armature to fe- 
lease a catch and cause a circuit to be made and a current from 
the battery L to pass through one of the lamps D and to return 
through a gong E, thus giving both a visible and an audible signal. 
(Sealed January 20, 1888). 


275. BR. E.B. Crompton and J. H. F. Soll, Chelms- 
ford, Essex. Improvements in and Ap atus for 
Effecting the Distribution of Currents of Electricity. 
(8d. 9 Figs.) January 7, 1887.—This invention relates to multiple 
or regulating switches or commutating apparatus employed, in 
place of the usual radial arm switches, for switching the current 
on to a series of terminal blocks in order. The contact blocks are 
of ring form, and are arranged in line. Connection is made to 
these rings by forcing through them in turn one or more elastic 
discs formed of thin plates of copper arranged radially. The disc 
or elastic brush is ted on a screwed spindle, which is rotated 
by means of a handwheel, Figs. 1 and 2 illustrate one form of 
the improved ring switch distributing = aa arranged as a 
charging and discharging regulating switch for a battery of electric 
accumulators. a, a, a are the ring-shaped contact blocks, and b 
is the elastic circular brush which is forced through them in turn 
by the screwed spindle c, which is supported by the bearings d. 
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The contact rings @ are split at the top, as shown, so that the 
rings can be tightened on to the contact ring by a screw bolt 
placed in the holes f. Fig. 3 shows a double circular brush con- 
tact band b'. These two contacts are insulated from one another 
and from the spindle, but are connected by the resistance coil h. 
The distance between the two disc contacts b and b! is such that, 
at the time they are advanced from one ring contact to another, 
the interval between the ring contacts is bridged by the two discs, 
and the accumulator cells which are conn to these ring con- 
tacts are short-circuited through the resistance h. This arrange- 
ment prevents an absolute break in the continuity of the circuit, 
which would be the case if one disc b were employed of insufficient 
width to bridge the gap between the two rings. A circular re- 
volving contact 1 m (Fig. 3) serves to convey the current to and 
from the screwed spindle c, In Fig. 4the movement of the flexible 
contact through the rings is effected by the direct thrust of rock- 
ing levers. (Sealed January 31, 1888). 


565. H. H. Leigh, London, (J. L. Clerc, Paris.) An 
Improved Electric Transformator. (8d. 6 Figs.] 
January 13, 1887.—The object of this invention is to change 
currents of a high potential into currents of low potential. The 
improved transformator (Figs. 1 and 2) consists of two parallel 
hollow iron cylinders A, A, coupled together at their ends by soft 
iron pieces B, and each wound with two insulated copper wires of 
equalsection, The cylinders are arranged vertically for the pur- 
pose of facilitating their being cooled by the circulation of currents 
of air within and without them, Regularity of current is insured 
by the employment of an improved governing device shown in 
Figs. 3, 4, and 5, comprising the coil of a solenoid A, inside 
which is a very light iron cylinder B. A guide rod attached to 
this cylinder serves to send current from a local battery Cl 
alternately to the magnets D and E, on the right and left hand 
respectively. For this purpose the top of the rod terminates in a 
cup G containing mercury. A screw H in connection with the 
coil E, can, if the cylinder be drawn upwards, close the circuit 
with said coil, and excite it. The lower end of the rod terminates 
in a fork, the two prongs of which, I, J, dip into mercury cups. 
The prong I is long enough to keep in the mercury, whilst the 
prong J leaves the mercury when the cylinder B rises. When all 
parts are in a normal condition, the rod is not in contact with 





either the screw H or the cup under the prong J. When, in con- 
sequence of the movement of the cylinder, either coil is excited, a 
movable soft iron rod M is attracted to either the right or the 
left, taking with it a metallic cylinder N, one end of which rolls 
upona copper bar O and the other upon a series of copper plates 
P connected to the resistances. The operation of the regulator 
is as follows: Thecoil A is in the circuit to be governed, and the 
armature B is more or less attracted and closes the circuit with 
either of the coils D or E, or rests in equilibrium when the current 
is regular, Ifthe current is feeble the rod B closes circuit with 
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the coil D which attracts the rod M, to diminish the resistance 
until equilibrium is established in the core of the coil A. If the 
armature B is raised by an excess of current the coil E only is 
excited, the rod M is attracted to the left hand and its displace- 
ment introduces resistances into the circuit to be governed. The 
screw H serves to or the sensitiveness of the apparatus. 
The magnets D and E may be excited by a current from a local 
ey or from a branch of the main circuit. (Sealed January 20, 


13,736. _A.S, Kimball and G, Brownell, Worcester, 

., U.S.A. Improvements in Electric Spinning 
and Twisting Machines. (8d. 7 Figs.) October 11, 1887.— 
This invention relates to that class of machines for spinning and 
twisting, in which a series of revolving spindles are employed, and 
has for its object to provide means for rotating the spindles 
without the use of driving bands. The spindles B are journalled 
in bolsters on the rails C, Din the usual manner. A rail E carries 
the spinning rings E!, and has a vertical traversing motion for the 
purpose of laying the yarn upon the spools or cops E2 actuated by 
mechanism not shown. E*are the began. rolls by which the 
strands of roving are delivered to the spindles from the spools 
E+. Toeach of the spindles isconnected an electromotor of any 
suitable form. In the machine shown the motors consist of 
a soft iron ring Bl wound with insulated wire in eight equi- 
distant helices a separated by internal radial projections a', the 
whole placed concentrically with the spindle and supported upon 
short brass or non-magnetic posts a?, resting upon the lower rail 
D and inclosed in a shell or case a3, To the spindle is attached an 
armature a4 placed in a horizontal plane slightly lower than that 
occupied by the ring B', so the magnetic attraction exerted upon 
the armature a4 will tend to raise it and relieve the end of the 
spindle resting in the lower bolster from friction. Beneath the 
lower rails Dand partially inclosed by its ribs are a series of wires 


















































H from a commutator or distributor G, each wire being connected 
with the corresponding helices of each of the motors. As the 
a helices of each of the motors are successively 
brought into the circuit of the electric current the armatures a+ 
attached to each of the spindles will occupy corresponding 
positions during their entire rotation; thus synchronising the 
rotation of the spindles and producing a uniform twist of all the 
strands. The wires from the commutator G are preferably taken 
along one side of the spinning frame beneath one of the rails D 
and each of the motors upon that side of the frame, connected by 
wires c passing through holes in the rails D beneath each of the 
motors ; the wires are then carried across the frame to the line of 
motors upon the opposite side, which are similarly connected 
with the wires. The distributor consists of a revolving shaft @ 
supported by the frame of the machine, and driven by a motor d', 
substantially like those already described as connected with the 
spindles. Through the bushes d?, d?, and distributing cylinder a3, 
an electric current is distributed from a dynamo or other producer 
of an electric current to the motor dl in the usual manner. A cur- 
rent is also taken from the dynamo through the brushes at and 
insulated rings d° to the insulated strips dé in the cylinder d’, by 
which it is distributed through the brushes d8and wires H leading 
along the machine to the motors connected with the spindles B. 
(Sealed January 17, 1888). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to tke present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEER NG, 35 and 36, Bedford: 
street, Strand. 
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THE MAPS OF THE ORDNANCE 
SURVEY.—No. VII. 
ZINCOGRAPHIC PRINTING—continued. 

Zincographic Printing Machine. — The — zinco- 
graphic printing machine mentioned in the last 
article was erected a little over two years ago. It 
was made by Messrs. Furnival and Co., and the 
design and construction are such as to enable it to 


_whole firmly bolted together. They are further 
connected together at the top of the main upright 
| by a wrought-iron rod, and at the bottom of the 
|same uprights by a massive cast-iron fish-bellied 
| girder, which is provided with vertical and hori- 
| zontal projections at each end which are bolted by 
| twelve bolts to the uprights. It will be seen that 
| not only is the framing of the machine very sub- 


| stantial and rigid, but also that care has been taken | 


| two are secured to the underside of the carriage, 
|and two others to the cross-girder. It will be ob- 
served that the traverse of the carriage is double 
that of the cog-wheels. The racks are made of 
wrought iron, and the teeth are cut out of the solid. 
The cog-wheels are of cast iron, and the teeth are 
also cut from the solid, and those gearing into the 
lower rack have an outside rim working on a rail, 
so that the weight of the cog-wheels is not borne by 


withstand the great pressure required for zinco-|to insure great strength in the neighbourhood of | the lower racks. The to-and-fro motion is given to 


graphic printing. The machine is illustrated in 
Fig. 14, and is of the size known as “ Quad 
Royal,” and is large enough to take a stone 
56 in. by 42 in. ; it was necessary to get this size so 
as to have room for the bed to which the zinc 
plates are fixed. The following is adescription of 
the machine: The two side frames measure 18 ft. 


Hilo oe 


| the cylinder where all the pressure is exerted. 

| Two rather wide longitudinal cast-iron girders 

are supported by and bolted to the cast-iron cross- 
girder, and also to the end cross-frames. The top 
flanges of these longitudinal girders are grooved and 
planed true to form a roller path for twelve rollers 
on each, These rollers are 7 in. in diameter and 


at 


the cog-wheels by a connecting-rod deriving its 
power from two geared wheels driven by two small 
pinions vonnected by gearing to fast and loose 
pulleys and toa heavy flywheel. The inner edges 
of the top flanges of the side frames act as guides 
to prevent any lateral motion of the carriage, and 
| for this purpose they are planed. 
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Fig.16. 


Fic. 14. ZincoGRaPHIC PRINTING MACHINE, CONSTRUCTED BY MESSRS, FURNIVAL AND CO., REDDISH, NEAR STOCKPORT. 
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over all, and near the centre of each is a massive 
upright continued above the upper flange of the 
frame to form a bracket for the cylinder bearings. 
Each frame, including the upright, forms a single 
casting. These side frames are supported on 
stones bedded in concrete, and for this purpose 
the underside of the main uprights is planed, and 
similarly the portion of the flange immediately 
under the smaller uprights is thickened and the 
underside planed. The concrete is laid in two 
masses under the side frames, and a space is left 
between, which is useful, as it allows the underneath 
parts of the machine being reached. The side 
frames are connected together at each end by cross- 
frames, the faces in contact being planed and the 











7 in. broad; they support the ‘‘ carriage” and 
transmit the pressure from it to the longitudinal 
girders. The dimensions and number of these 
rollers are unusual, the object being to get a better 
distribution of the pressure. 

For heavy pressures such rollers have advantages 





| ing. 





The cylinder, which is 31} in. in diameter, is 
specially constructed of great strength and rigidity, 
so as not to ‘‘ spring” when the pressure is applied ; 

| internally it is ribbed, the ends are solid, and it has, 
|moreover, two diaphragms ; it weighs 35 cwt. 
| Holes are bored through the ends of the cylinder 
|and through the two diaphragms on a boring table 
| to receive a steel shaft 44 in. in diameter. A tight 
fit is made so that the shaft has to be driven in. 
The cylinder is then turned in a lathe, and finally 
the outer cylindrical surface is ground true in a 
| special machine. This grinding of the cylinder is a 
great improvement, as owing to the smoothness and 
accuracy of the surface it is possible to work with 
much less blanketting, thus increasing the inten- 
sity of pressure which, as already mentioned, isa 
matter of great importance for zincographic print- 
The steel shaft revolves in phosphor-bronze 
bearings placed in blocks which slide vertically in 
slots in the main uprights. These blocks are con- 
nected by wrought bars to long levers (one on each 
side of the press), at the end of which weights can be 
placed. Thus when the zinc plate passes under 
the cylinder the latter is very slightly lifted, and so 
also, of course, are the weights, and in this manner 
the pressure is applied. The levers are so arranged 
that a weight of 1 cwt. at the end of the levers pro- 
duces a pressure of a little under 2? tons on the 
cylinder. This method of applying the pressure is 
a special feature in Messrs. Furnival’s machines, 
and by it the pressure can be more readily ad- 


|justed than with springs, and the cylinder can 


accommodate itself better to any slight irregulari- 





over rollers of smaller diameter, as they offer a 
greater bearing surface, and they are also preferable | 
to rollers of larger diameter which tend to wear 
oval 

The necessary to-and-fro motion is given to the | 
carriage by means of two sets of double cog-wheels | 
placed side by side under the carriage and between | 
the longitudinal girders, and working between racks. | 
There are four of these racks (one for each wheel), 








ties in the zinc plates (or in a stone for thatmatter), 
without any alteration taking place in the pressure, 
which would be the case with springs. The weights 
consist of long cast-iron bars spanning across the 
press and fitting into notches at the end of each 
lever. The weight used for ordinary work is 5} cwt., 
which produces a pressure of 2} x 54 = 15 tons 
nearly on the cylinder. The levers themselves 
produce about another 3 tons pressure, and the 
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cylinder 1? tons. Altogether, therefore, the pres- 
sure is 19} tons, which, it will be observed on 
referring to article No. VI., is somewhat less than 
was thought would be ne , @ result no doubt 
due to the grinding of the surface of the cylinder. 

The cylinder is made to revolve (in one direc- 
tion only) by means of wrought-iron racks fixed 
to the carriage and in gear with cog-wheels placed 
at each end of the cylinder, the teeth of which 
are cut from the solid. One of these cog-wheels 
is keyed to the steel shaft of the cylinder, but 
a certain number of the teeth are cut away so 
that in the ‘‘ stop” position this wheel is out of 
gear. The cog-wheel on the other side runs loose 
on the shaft, and is always in gear with the rack 
underneath it, but it can be connected to the cy- 
linder at the proper moment by a suitable me- 
chanism. This mechanism is partially under the 
control of the printer, but the actual connection is 
made automatically, so that the cylinder always 
starts in the same relative position to the carriage. 
The mechanism is also so arranged that the cylinder 
can be made to only revolve every second time, 
thus obtaining double inking. The cog-wheel is 
disconnected again automatically by the machine 
directly the cylinder has completed one revolution. 
Just towards the completion of the revolution a 
powerful brake comes into operation worked by 
@ knuckle joint and cam, as shown in Fig. 14. 
The cylinder, however, revolves a little beyond 
its proper stop position and then is pushed 
back against a stop by the inclined rod, shown in 
the figure. The cylinder in revolving carries the 
paper withit, holding it by means of a gripper. This 
gripper is fitted in the usual manner with stops 
against which the edge of the paper rests, and these 
stops together with the side which automati- 
cally pushes the paper into the true transverse 
position, insure registration for doubte or colour 
printing. The registration of this machine is 
specially good, a result no doubt due to the ac- 
curate fitting of every part and to its unusual 
strength and rigidity. 

The inking arrangements next claim attention. 
The ink duct is placed on the flywheel side of the 
machine, and the ink is taken from it on to a 
wrought-iron cylinder through a slit; the size of 
which slit can be regulated to a nicety by means of 
screws. This cylindercan be giveneither an intermit- 
tent or a continuous motion (by means of a system of 
gearing) as may become necessary, according to the 
amount of ink required for the particular work in 
the press. A roller, supported on a couple of 
pivotted arms, alternately comes in contact with 
the inking cylinder and then with the ink slab 
which is attached to the carriage and partakes of 
its to-and-fro motion. 

A peculiarity of this machine is that the ink slab 
passes completely under the ink duct instead of 
only about half-way, as is usually the case. The 
feeding roller therefore traverses the whole of the 
ink slab, and thus greater inking power and uni- 
formity are obtained. The amount of ink required to 
be placed on the ink slab depends of course entirely 
on the nature of the work in the press, and must 
be regulated so as to get the proper amount of ink 
on the impression. This is a matter requiring 
great care and judgment on the part of the printer 
at all times, but special difficulties arise in the case 
under consideration, because, owing to the small 
number of copies printed off each plate, the work 
in the machine is continually being changed, de- 
manding corresponding changes in the inking. 

The ink is evenly distributed over the surface of 
the slab by means of the distributing rollers, some 
of which are placed in a skew position, and thus 
obtain a transverse motion of 6 in. which prevents 
the formation of streaks. Sometimes it is also 
found necessary to weight them down by means of 
wrought-iron rollers called ‘riders’ to more 
effectually break up the ink. From the ink slab 
the ink passes to the inking rollers, and from them 
(when required) to the zinc\ plate. These inking 
rollers can be lifted clear of the ink slab, from 
which position they can be lowered so as to come 
into contact with the ink slab, but not into con- 
tact with the zine plate, and they can be further 
lowered sv as to come into contact both with 
the ink slab and the zinc plate. To enable this to 
be done the ink slab must of course be at a slightly 
higher level than the zinc plate. The arrangement 
for lifting the inking rollers is partially shown on 
the figure, and can be worked quite easily by one 
man, although the rollers are not only very heavy, 
but are also held down by means of springs, It will 





be observed that both the distributing and inking 
rollers are more numerous than is usually the case ; 
both kinds are covered with leather in the usual 
manner. 

At the back of the machine are placed the wetting 
rollers. The water is contained in a trough, ex- 
tending right across the machine, in which is 
placed a long strip of thick flannel, lapping over 
the edge of the trough and resting on a roller. 
A syphon action takes place, and the roller 
is thus continually wetted. The amount of water 
given to the roller can be regulated by adjusting 
the flannel strip. This is Powrie’s patent damping 
arrangement. From this roller the water is com- 
municated to a slate slab attached to the carriage, 
and is distributed on the slab by a roller placed 
in a slightly skew position, and from the slab 
the water is transmitted to the wetting rollers 
placed close under the cylinder. These last roll 
over the zinc plate and keep it wet. All the wetting 
rollers are padded to make them soft, which has 
been found necessary for zincography, and are 
covered with moleskin cloth. 

The bed for securing the zinc plates remains to 
be described. It is-shown in Figs. 15 and 16 on 
the previous page, and was designed by the officer 
in charge of machinery, assisted by Sergeant Mort- 
lock, R.E. The object aimed at was to be able 
to fix a plate in position in the machine, and 
to remove it when the edition had been printed, 
in the least possible time. This object has been 
achieved, as it is found that a plate can be 
fixed in position ready for printing in 45 seconds, 
and can be removed after printing in 30 seconds. 
The bed consists of a cast-iron surface plate, to 
which two fixed and two movable steel ‘‘ grippers” 
are secured. The long movable gripper is worked 
by a couple of screws of rather small pitch, one at 
each end, as shown in Fig. 15, fitted with ratchet- 
wheel and pall, and also with spiral springs to move 
the gripper out of the way on unscrewing. These 
springs act very effectually. This gripper is made 
of considerable strength in order that, when screwed 
up against the zinc plate, the bending may be in- 
appreciable. The movable side gripper is worked 
by one screw, as shown in the figure, and two 
springs are fitted to it to release it. The grippers 
project only slightly above the surface of the bed, 
about three-quarters the thickness of the zinc plates, 
and are shaped to agree with the bevel given tothe 
edges of the zinc plates, as described in article No. V. 

Printing.—Up to the present onJy photo-zinco- 
graphs of the 6-in. maps have been regularly 
printed in this machine, as it was found necessary 
to increase the size of the zinc plates and of the 
printing paper to a slight extent before the 5-55 
maps could be printed in it. This has now been 
done, and within the last few days the printing of 
the 555 map in the machine has been commenced. 

Numerous maps for War Office and other pur- 
poses have also been printed by this machine, and 
in many of these cases, owing to large editions 
being required, the machine showed up to a great 
advantage over the hand presses, more especially 
as several of these maps were printed in two and 
three colours. 

The work is of course laid down on the zinc 
plates in one of the hand presses, and they are 
ready for printing when sent to the machine ; in 
fact a number are always ready close to the 
machine, so as to cause no delay. All that has to 
be done therefore is to take a plate, secure it in the 
bed, damp it with a soft sponge and scrym cloth, 
and start the machine. The plate is then inked up 
by passing it under the inking rollers two or three 
times without printing. A proof is then taken to 
see that everything is all right, after which the 
edition (fifty to sixty copies for photo-zincographs of 
the 6-in. maps) is printed off, the plate is removed, 
and the machine is ready for a new plate. The 
whole of this operation occupies on an average 
twelve minutes for sixty copies, that is at the rate 
of 300 an hour, or about sixteen times faster than a 
hand press. The machine is speeded for about 650 
impressions per hour; the changing of the plates 
therefore reduces its efficiency by over one-half, 
but even so the saving in expense in comparison 
with hand presses is very considerable. The ma- 
chine can be speeded for 900 or even 1000 impres- 
sions per hour. 

As regards the quality of the work, it is distinctly 
better than that obtained from hand presses when 
using a wooden bed, and about the same as when 
using an iron bed. Altogether the machine can be 
pronounced a success, 





THE INSTITUTION OF NAVAL 
ARCHITECTS. 

In our last issue we gave an account of the pro- 
ceedings of the first day (Wednesday, the 21st inst.) 
of the late meeting of this Institution and it now 
remains to deal with the two succeeding days. 


WorKING aNnD TEest PRESSURES FOR BoILERs. 


On reassembling on the following morning, Thurs- 
day, the 22nd inst., the first business was the read- 
ing of a paper by Mr. R. Sennett, the engineer-in- 
chief to the Royal Navy. This was entitled ‘‘ Work- 
ing and Test Pressures for Marine Boilers.” As we 
reproduce this paper in full on page 322 we may at 
once proceed to the lengthy discussion which fol- 
lowed its reading. 

It would, we think, astonish a good many worthy 
people, who look on the Admiralty as the great 
centre of red-tape, obstruction, and stupid conser- 
vatism, to find that the professional officers are 
proposing and practising a rule of so bold and novel 
a character as that put forward by Mr. Sennett. 
Yet this bit of topsy-turveydom, as it doubtless 
appears to these conventional thinkers, is now an 
accomplished fact. The boldness—or as many will 
regard it, the rashness—of the Department in taking 
upon itself this responsibility — enhanced by last 
Thursday’s discussion —deserves special notice. 

Mr. Alexander Kirk was the first to answer the 
President’s invitation upon the discussion being 
opened. He said that Mr. Sennett, in taking the 
course he had with regard to testing boilers, had 
only acted in accordance with the dictates of 
common sense, and had substituted a rule of 
addition for one of multiplication, which he 
considered would meet with the approval of all 
sensible persons who had to do with the making 
or working of marine boilers. Some time ago 
he had made proposals to the Board of Trade 
as to an alteration in marine boilers. A long 
correspondence followed, and the Board printed it 
as a confidential communication, so Mr. Kirk was 
not entitled to quote from it. He was, however, at 
liberty to refer to the details of his proposed scheme, 
which in principle was in the same direction as that 
of Mr. Sennett. He proposed that up to a pres- 
sure of 70 lb. to the square inch the factor of safety 
should be 5; above 70 lb., and up to 100 lb. pressure, 
the factor of safety should be 44 ; and beyond that 
up to 150 lb. 4 should be the factor of safety. He 
based his claims on many points. Firstly it might 
be said that inferior material had become a thing 
of the past. In old days when iron was used, how- 
ever good the iron might be, there was always un- 
certainty. But steel now used was absolutely re- 
liable and practically of equal strength in both 
directions. The very large boiler plates now so 
often used had no less than four test-pieces taken 
from each plate. The tests themselves were of 
a very complete nature, and indeed added about 
ll. per ton to the cost of the plates. Boiler, 
makers would not grudge that, however, if they 
got something in return; but up to now they 
had received no compensation, and so far as 
tests were concerned they might just as well have 
been going on in the old way. Bad material, there- 
fore, was practically impossible, and Mr. Kirk 
thought bad design was almost equally improbable 
in cylindrical shell boilers. The laws governing 
rivetted joints had been clearly laid down, having 
been deduced from experiment. The settling of 
such points as manholes, &c., were also now matters 
of standard practice. The data that have been 
tabulated on these points are well known to all 
competent designers. There remained another 
factor to consider—that of execution, and in bad 
workmanship there might be a small loophole open 
through which defects might slip in. Still here 
inspection was so constant that there was little to 
fear. The question of corrosion was one sure to be 
touched upon, and here no doubt Mr. Sennett had 
well considered his ground. Boilers in old days 
would run eighteen years, and if there was much 
corrosion set up it was due to the incompetency 
of those in charge, or, perhaps more probably, 
to the stinginess of those who employ them. It 
was, the speaker said, monstrous to mulct the whole 
community for the lapses of afew. There-was one 
point, however, which might be well borne in mind. 
One would expect Lloyd’s to put on a larger factor 
of safety than the Board of Trade. The former 
granted a certificate which extended over some con- 
siderable period of time, but the Board of Trade 
certificate only lasted for a year. He thought it 
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was no business of the Board of Trade to take note 


of the durability at all beyond the twelve months |v 


of their license. In the correspondence with the 
Board of Trade already referred to, the objections 
to his proposals were mainly based on the uncer- 
tainty of material, special stress being laid on the 
Livadia boilers. 

Mr. F. C. Marshall said that the Institution was 
much indebted to Mr. Sennett for contributing such 
a paper, and the engineering world at large was 
equally indebted to him for taking so common-sense 
a view of the question of boiler testing. The old 
rules might be very well in the old days with iron 
boilers, but were unnecessary with a metal so re- 
liable as boiler plates were now made of. He 
cordially indorsed all Mr. Sennett had stated, and 
thought it was unnecessary to load boilers at test 
as in times past. 

Mr. Cowper thought that Sir Frederick Bram- 
well’s argument about the railway service being 
paralysed if locomotive boilers were put on the same 
footing as to test as marine boilers would hardly 
hold water ; for were locomotive engineers put on 
such a footing they would simply have to make 
their boilers a little stronger. He thought the 
elastic limit was the point to be looked to in boiler 
testing. Boilers might be tested to injury without 
being burst, and if the elastic limit were exceeded 
this would be the case. He instanced a case in 
which a cylindrical boiler of mild steel 4ft. in 
diameter and 4 ft. long, made of 4 in. plates, had 
been constructed by Mr. Josiah Smith at Barrow, 
for test purposes. This had been tested up to 
320 lb. to the square inch, and at that pressure had 
leaked. It turned out afterwards that the foreman, 
knowing what the boiler was intended for, had not 
been able to resist the temptation of putting a high 
pressure on and had pumped it apes 420 Ib., and had 
had theshellcaulkedafterwards. The speakerthought 
that a boiler ought not to give out at twice the 
working pressure, and then should be just below 
the elastic limit. He thought also that pressure 
would be more likely to go up 901b. from 150 lb. 
or 180 lb. than from 901b. With regard to loco- 
motive boilers it must be remembered that they 
were constantly under inspection, and there was no 
reason why they should not last for two dozen 
years. With marine boilers the case was entirely 
different. Mr. Cowper then gave some interesting 
particulars as to pitting, referring to some ex- 
periences in designing for chemical works apparatus 
in which grease had to be treated. He found that 
neutral grease, when subject to heat and high- 
pressure at the same time, changed into acid grease 
after repeated boilings, and so much was this the 
case that the iron vessels used rapidly became pitted 
and eaten away. 

Professor Alexander K ennedy said he felt strongly 
on the opposite side to that taken by the author 
and those speakers who had supported him. He 
thought the common sense of the argument was by 
no means all on their side. He could quite under- 
stand that the new rule would be welcome to many 
boilermakers and ship designers, who wanted to get 
high power with little weight. Some people didn’t 
like paying their debts, and grumbled at not being 
allowed to write off whatever was inconvenient to 
pay. He thought Mr. Senuett’s argument uncom- 
fortably resembled this state of affairs. He did not 
think improvement or progress lay in the direction 
of altering rules, but in the direction of better design. 
The paper raised two separate questions. Firstly, 
should test pressure be equal to double the working 
pressure ? and secondly, should the working stress 
in joints of shell-plates of boilers be greater propor- 
tionately than working stress in any other part of the 
machinery? As to the first question there was fair 
scope for argument on both sides. He did not agree 
with the author, however, that test pressure with 
water was directly comparable with steam pressure. 
Mr. Sennett had stated in his paper that calculations 
could be very exactly applied in elucidating the 
various problems involved in the construction of 
boiler shells. The speaker had had much to do 
with the tests of large rivetted joints, and ventured 
to think that the strength of boiler joints was by no 
means yet a thing about which one could be very 
confident. Among other points he drew special 
attention to the extraordinary variation in the 
shearing resistance of rivet steel, even of different 
parts of same bar. He had found steel of nomi- 
nally the same quality varying from 18 to 26 tons 
ow square inch in shearing, not tensile, resistance. 

n reference to the second point raised by the 
paper, which dealt with the working stress in joints. 





He thought that there was no justification for the 


high stress proposed by the author, and that 
at least in the merchant service it would be most 
unadvisable. He had made some calculations in 
connection with the Medea from figures given by 
the author. He found it came to 8 tons per square 
inch net section at working pressure on steel of 
28 tons per square inch tenacity. No other part of 
the engine was so highly stressed, and he thought it 
an error of judgment to begin at the boiler; he would 
rather experiment first on something where failure 
would not be so disastrous. The Medea boiler 
joint had apparently been assumed to have 70 per 
cent. of strength of plate. He was of course open 
to conviction, but found it very hard to believe 
that such a joint had been made in a boiler with 
+ in. plate. He thought that the author was 
much in error in his reference to locomotive practice. 
Recent compound locomotives working at 175 lb. 
per square inch were stressed to 5? tons per square 
inch at joint, assuming joint 70 per cent. efficiency, 
instead of 8 tons per square inch, and this in 3-in. 
plates, which were much easier to deal with than 
4 in. plates. So locomotive practice did not, he 
thought, support the author. He did not venture 
to criticise the Admiralty for what it had done in 
its own boilers, but urged very strongly that any 
such practice would be most unadvisable for ex- 
tension to ordinary work. He hoped engineers 
would not try to suit their convenience by coaxing 
Lloyd’s into altering their rules, but would meet 
the difficulty in a proper mechanical way, by de- 
vising improvements in design or manufacture, or 
material. 

Mr. C. Stromeyer said that the author objected 
to a test of double the working pressure as arbitrary, 
but he, the speaker, thought the rule of applying a 
test pressure 90 lb. in excess of the working pressure 
still more arbitrary. Taking an equivalent rule for 
the lower pressures of past years, if the Livadia’s 
boilers had only been tested to 401b. above working 
pressure the bad plates would have passed, and the 
defects might only have been discovered by disas- 
trous practical experience. The rule was said to be 
only for shells, but the internal parts, such as fur- 
naces, would only be subject to the stress of the 
reduced scale of test pressure. In dealing with the 
factor of safety it must be approached from several 
sides, but the following might be a sort of guide. 
In testing old boilers no sensible surveyor would 
sanction a test pressure equal to double the working 
pressure, because the cement joints of the various 
attachments would be injured; yet in order to 
detect defects, either in workmanship or material, 
there is a natural tendency to go as high as possible. 
This points to the principle that the test pressure 
should be as high as possible, provided it does not 
injure the boiler. Professor Kennedy had already 
drawn attention to the different conditions due to 
cold test pressure and hot working pressure, but 
it was an important point to bear in mind that 
there was a limit of temperature when the condi- 
tions became very dangerous. At a temperature of 
600 deg. Fahr., what was known as the ‘‘ blue” or 
‘*black heat” was approached. The cold water 
test is carried out at a temperature not above 
70 deg. to 80 deg., but if the pressure.of the steam 
rises to 450 lb. the distance which separates the test 
temperature from the ‘‘ blue heat” condition had 
been reduced from about 400deg. to 150 deg. 
Under these conditions, the speaker thought, one 
would be tempted not to reduce the test pressure as 
Mr. Sennett had done, but rather to increase it in 
such a way that it would amount to an absolute 
barrier long before a temperature of 600 deg. should 
be reached. He thought also that the new rule 
should include low as well as high pressures. Sup- 
posing a donkey boiler were made to work at 45 lb. 
pressure, it would, under the old regulations, be 
tested to 90 lb., but by Mr. Sennett’s rule the work- 
ing pressure allowed to this boiler would be 
nothing. For the higher pressures he did not think 
the factor of safety now proposed was sufficient. 
At any rate, he would be sorry to be on a vessel 
carrying boilers constructed according to these rules. 

Mr. D. Adamson was the next to rise, and spoke 
at very great length on the subject of composition 
of steel and its mode of manufacture. Even allow- 
ing Mr. Adamson to be right in his details, the dis- 
course was beside the subject under consideration, 
and Lord Ravensworth in vain tried to stop the 
speaker’s flow of words. But according to Mr. 


Reynolds, Mr. Adamson’s details are far from accu- 
rate, and the time of the meeting may be therefore 
said to have been wasted whilst Mr. Adamson was 








speaking. As an addendum to his dissertation on 
steel Mr. Adamson stated that the factor of safety 
for shells should be 5, and for internal parts 7. 
Boilers to work at 150 lb. should be tested to 
220 1b. Hethought the test pressure should be pro 
rata. Mr. Adamson’s opinions on boiler construc- 
tion are of course valuable, but it is a pity he 
should not have confined himself to the subject. 

Mr. Reynolds, of Messrs. Vickers and Co., of 
Sheffield, was the next speaker. After contradict- 
ing some of Mr. Adamson’s statements as to the 
reactions that were supposed to occur in the manu- 
facture of steel, he went on to say that the danger 
in Mr. Sennett’s paper consisted in the strong in- 
clination that mercantile marine engineers would 
have to follow the lead. The Admiralty were in a 
position to do as they liked. They made the boilers, 
or had them made, as they liked, and under their 
own supervision, and they used them too. The 
speaker, in all his intercourse with shipowners, had 
never heard one of them ask for a weaker boiler, 
and he was convinced that if they got this weaker 
boiler they would have to pay just as much for it 
as fora stronger one. Reference had been made 
to the fact that the French, in order to get a sound 
ingot for steel gunmaking, had been content to cut 
off one-third of the ingot, and it was stated that the 
commercial instincts of steel plate makers would 
never allow them to follow such an example. This 
was an error, for, as a matter of fact, only two- 
thirds of the ingot were sold at Messrs. Vickers’ 
works. He referred at some length to the proposi- 
tion he had before put forward that double shells 
should be used for boilers, one skin of plating being 
put outside the other. He was aware boiler- 
makers did not think his scheme practicable, and he 
supposed it would be necessary for him to make a 
boiler himself to show how it should be done. For 
his own part he would be sorry to go below the 
limits of Lloyd’s rules, and in saying this he was 
sure he expressed the opinion of a great many 
shipowners. 

Mr. Alexander Taylor, of Newcastle, regretted 
that there were not more shipowners present to 
speak, for he was convinced they, as a body, did 
not want the test reduced. The history of boiler 
construction was one of increasing pressures. When 
boilers were worked at 25 lb. pressure a fair life 
was five years, but when the pressure rose to 80 lb., 
with the same factor of safety, the duration was in- 
creased to nine years, as the rate of corrosion did 
not advance in the same proportion. It was a very 
serious matter to shipowners, this of boiler dura- 
tion. There was not only the expense of new boilers, 
but the laying up of the ship for the job, pulling up 
decks, &c. If shipowners were canvassed he was 
sure they would ask for a boiler that would last 
fifteen years, and would not mind some extra weight 
to get it. Those who asked for lighter tests were 
enyineers or shipbuilders, and not shipowners. In 
conclusion he would ask, ‘* Do the Navy boilers work 
50 per cent. of their lives at the pressures named, as 
the boilers in merchant ships do ?” 

Mr. William Parker, the Chief Engineer Surveyor 
of Lloyd’s Register, was the next speaker. He com- 
menced by saying that at the first glance this paper 
seemed to be quite harmless, but when looked into 
more closely it would be found that it contained 
propositions which, if applied generally, would in 
his opinion be most dangerous. It would appear 
from Mr. Sennett’s paper that the principal point 
to be kept in view in determining the safe working 
pressure to be allowed on the shell of a marine boiler 
was a safe proof test, that is to say, if the stress 
applied when testing a boiler by hydraulic pressure 
was below the limit of elasticity of the material, 
the structure would be perfectly safe to work at a 
steam pressure of 90 lb. below that test. The speaker 
would ask what proportion the limit of elasticity of 
a piece of material bears to its ultimate strength 
underall conditions ? At a recent meeting of the 
Institution of Civil Engineers, Sir Frederick Bram- 
well said that ‘‘he did not really know what the 
elastic limit of a piece of steel was,” and he, Mr. 
Parker, was of very much the same opinion. Some 
time since he made a number of experiments with a 
view to ascertain how much the physical properties 
of steel were altered by applying work of different 
descriptions to the material. These experiments 
were of an extensive character and they went to 
show that although the elastic limit may be 50 per 
cent. of the ultimate strength in a piece of plate in its 
normal state, yet when different descriptions of work 
had been applied this limit varied considerably. He 
found that a piece of plate having a tensile strength 
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of about 28 tons to the square inch, permanent set 
took place at about 14 tons. But when the same 
piece of plate was bent, as woul be done in bend- 
ing it into the form of a boiler shell, the limit of 
elasticity fell to about 10 tons, and when work of a 
different nature was applied under different condi- 
tions at a blue or a black heat, the elastic limit rose 
considerably above 14 tons. This being the case, so 
far as we know, is it wise, the speaker asked, to 
entirely depend upon this indefinite quantity? 
There was also the question of the strength of the 
rivetted joint. What is it actually ? Whocould say ? 
Professor Kennedy had told how the shearing 
strength of the rivets in these joints varies ; the 
joint might be calculated to what might be con- 























sidered a great nicety, but the speaker never found | stopped suddenly at sea, it was known that although 
on testing these joints to destruction that the actual | the safety valves blew freely, the pressure would 
strength was equal to that calculated, or, in other| accumulate even to the extent of 10 per cent. 
words, its theoretical strength. It was more fre-| above the allowed working pressure. There were 
quently found to be 10 per cent. below the calcu- elements of strain which exist in large marine boiler 
lated strength. Then came the subject of corrosion ; shells that we know about, and should be covered 
surely a large margin of extra thickness should be by a margin of safety, but there are a number 
allowed to cover this element. Asan illustration of of strains and defects in these large boiler shells 
how far corrosion goes on, the speaker showed that we know little or nothing about. He re- 
samples of iron plates cut from boiler shells, which ferred to the alarming cases that had come under 
he pointed out had been reduced one-third of their his notice in which the shells of new boilers 
strength in eleven years, and there were other burst while the boilers were being tested long before 





elements which should, he thought, be considered | 
in fixing the safe working pressure to be allowed on | 
a boiler shell. For instance, when an engine was | 


the proof strain was reached. These cases have 
never been satisfactorily explained. Mr. Parker 
next referred to the Elbe explosion, which, although 
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not that of a steel boiler plate, was in a steam pipe 
made of copper, a material which, although not so 
strong as steel, is the most reliable to be met with 
in practice. He thought that a useful lesson might 
be learned from this accident. In that instance 
there was a supposed factor of safety of 10 and an 
actual factor of safety of over 23, for the pipe was 
tested to 360 lb. satisfactorily. Yet at a pressure of 
150 Ib. it burst with such disastrous results. In the 
face of this experience, the speakerasked, why should 
we run such risks? If Mr. Sennett’s views were 
acceded to, the factor of safety would be reduced 
from, say 5, to about 3, or the pressure increased 
about 60 per cent., which, in the speaker’s opinion, 
would be an imprudent, unwise, and even unsafe 
step. The question would naturally arise for what 
purpose was this departure to be taken, and it would 
be answered to save weight, or to increase the pres- 
sure ; thereby obtaining economy of fuel. The 
speaker calculated how much weight would be 
saved by adopting the proposition contained in Mr. 
Sennett’s paper in a boiler shell 12 ft. by 10 ft., 
and he found that it amounted to only about 
1} tons. Was it worth it? And it must be re- 
membered that the reduction in consumption 
does not decrease in the same proportion as 
the pressures increase. There was one other point 
Mr. Parker referred to, and that was in connection 
with what the author had said about locomotive 
practice. He was afraid Mr. Sennett had been 
badly informed. In the concluding paragraph of 
his paper he stated that, ‘‘ The successful experience, 
extending over a long period of years, with loco- 
motive and land boilers, conclusively proves that 
considerably greater working steam pressures for 
& given strength of boiler than are now customary 
in general marine practice can be carried with per- 
fect safety.” Since reading this paper on Saturday 
last, he had written to some of the principal loco- 
motive superintendents in the country, in order to 
be quite sure that any remarks he made on this part 
of the subject should be correct, asking them what 
factor of safety they allowed in designing their boilers 
and what that factor was intended to cover. By their 
replies he found that the practice was to allow an 
even larger margin of safety than was customary 
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with marine engineers in this country. He read a 
letter from Mr. Dean, the locomotive superinten- 
dent of the Great Western Railway Company, at 
Swindon, which stated that their practice was to 
allow a margin of safety of six to one, and that this 
margin was intended to cover weakness of joint, 
corrosion, and initial strains which could not be dis- 
covered by external examination, and that they 
saw no reason for altering the practice. 

In conclusion, he would like to say that if ship- 
builders and engineers felt that this margin of 
safety could, without any undue risk, be reduced 
in the boilers of our merchant ships, and if they 
would unanimously represent their views to the 
committee of Lloyd’s Register, he was sure such 
views would receive serious consideration. He was 
willing to call upon each firm with a view to con- 
ferring with them on this subject, as he did not 
wish it to be thought that the committee of Lloyd’s 
Register were overbearing, and above all, obstruc- 
tionists. 

Mr. John Scott, of Greenock, mentioned some re- 
marks of Professor Kennedy, and said that gentleman 
had referred to the behaviour of rivets, which he, the 
speaker, could not think had come from any high- 
class firm. He had attended many discussions on the 
question of steel boilers, and theimpression he always 
came away with was that he would never dare to put 
a plate of metal in a boiler again. As to thesubject 
under discussion it must be remembered that the 
naval designer was obliged to take risks that were 
not forced on the mercantile marine. It must be 
remembered that the discussion was only on the 
boiler shell, and he had been surprised at the 
figures Mr. Parker had quoted with regard to 
the diminution in strength in working shell plates. 
He would ask if these plates were worked cold ; to 
which Mr. Parker answered that they were. Mr. 
Scott said Mr. Parker’s data could hardly represent 
what took place in actual working, but if it could 
be proved to do soit would modify the views he had 
always held on this subject. He would point out 


in connection with what Mr. Parker had said about 
the dangers of unequal heating for bending large 
plates, that plates for boiler shells should be bent 
cold, and not put into a furnace. 


He thought that 
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with good material adequate warning of over strain 
would be given by leakage at joints. 

Mr. Seaton, of Hull, said that some years ago he 
proposed a rule on the same lines as that now put 
forward by the author. It was his duty in the 
course of the year to examine a very great number 
of condemned boilers, but in no case did he ever 
find that the shell was the part which gave out. Mr. 
Parker’s speech really strengthened Mr. Sennett’s 
position, for it showed how very difficult these thick 
1} in. plates were to handle. It had been regretted 
that shipowners had not come forward to take 
part in the discussion, but he thought ship- 
owners would be quite out of place. The average 
shipowner knew nothing about the matter, but 
believed what his superintendent engineer told him, 
just as the Council of Lloyd’s would refer such ques- 
tions to Mr. Parker. He thought, however, ship- 
owners might do good work in offering premiums to 
their engineers for careful treatment of the machi- 
nery, for however well a boiler might be made it 
would be but short-lived if not properly looked 
after. He agreed with Mr. Cowper that the elastic 
limit was the point necessary to be observed. With 
the great perfection to which the testing of steel had 
been brought it was as easy to determine the elastic 
limit as the ultimate strength. With regard to the 
cold-water test he quite agreed that boilers should 
be tried at 212 deg. He had seen instances in 
which a boiler on cold test had not leaked the pro- 
verbial spoonful, but on getting up steam the water 
had run out freely. The worst treatment boilers 
were subject to was getting up steam too rapidly 
without circulating the water. Professor Kennedy 
had spoken of the great variation in rivets. That 
was entirely opposed to his experience. 

Mr. List, as a superintendent engineer, had a 
large number of boilers come under his notice, and 
his experience was that internal corrosion did not 
take place. External corrosion could be prevented 
by examination and painting. He was of opinion 
that the machinery in naval vessels was too much 
cut down in weight. As to applying Mr. Sennett’s 
rule to mercantile vessels, it must be remembered 
that boilers in the Navy were always well looked 
after and examined thoroughly twice a year. The 
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boilers of the large mail companies were also 
thoroughly looked after, but there were a vast 
number of steamships—‘‘ ocean tramps ”’—that re- 
ceived no such careful attention, and Lloyd’s had 
to deal with these ships also. He thought, never- 
theless, that the thickness of shell plates might be 
reduced. 

Mr. J. McFarlane Gray pointed out that Mr. 
Sennett was in a very different position to Lloyd’s 
or the Board of Trade, and went on to refer to the 
details of the plan described in the paper. The 
rate at which the pressure increases at high tem- 
perature is quicker than at low temperature. He 
was hardly in accordance with all that had been 
said on the question of elastic limit. He was 
acquainted with a boiler that had burst. At least, 
it had blown its dome off. He thought that must 
have been past its elastic limit. But what was 
done? Anew dome was put on and the boiler was 
at work still. He did not believe a good deal that 
was said about elastic limit. It used to be said 
that if a chain was strained beyond a certain point 
that ‘‘ its heart was broken.” That was a very 
poetical theory, but how could it be proved? He 
likened the stretching of a boiler by the high pressure 
of test to the stretching of a coat by atailor. It was 
only like pulling out the creases, and it made each 
part do its fair share. A good deal of money was 
wasted in taking out old boilers in the Navy. Ships, 
perhaps on distant stations, were found unable to 
keep steam, and were sent home to have new boilers. 
In place of such a plan the speaker advocated the 
following course. To test the boiler until it leaked. 
Then caulk, and test again until the boiler again 
leaked. Then caulk once more, make another test, 
and so on until the requisite pressure was reached. 
He would not hesitate to run a boiler treated in 
this way within 40 per cent. of the final test pressure. 

Mr. W. H. White, the Director of Naval Construc- 
tion, said that although there had been a good deal 
of criticism it was a significant fact that not a single 
speaker had attempted to defend the rule of testing 
to double the working pressure, but more than one 
speaker had shown, some while attacking the 
author’s conclusions, that they would not themselves 
use less than the old standard test. Mr. Cowper 
had gone to 50 per cent. above the working pres- 
sure, Mr, Adamson 40 per cent., and Mr. Stromeyer 
40 per cent. with old boilers, though double the 
working pressure with new. From what had been 
said in the discussion one would be led to suppose 
that the testing of boilers gave safety ; but that of 
course was not so, the object being to discover bad 
work. He had not heard a single speech from an 
engineer who appeared to be in possession of the 
materials for a complete abstract condemnation of 
the proposal contained in the paper. Professor 
Kennedy seemed to think that the Admiralty were 
prepared to run risks for saving a few pounds 
weight, but that was not so. The professor gave 
figures which every one present would be prepared 
to accept, but he did not give the way in which he 
made his calculations, and therefore Mr. White did 
not feel obliged to accept his conclusions. Mr. 
White said that it was his duty to go out in many 
vessels when they were being tried to their full 
powers. He would take his stand above a torpedo 
boat’s boiler with peace of mind, not because it had 
been subjected to a hydraulic test, but because he 
knew it was of good design and carefully made. 
Mr. Taylor had asked what percentage of the time 
Navy boilers were under steam. In old days this 
was their great difliculty, for boilers deteriorated 
far more when banked or not in use than when 
steaming. Engine power was, however, supersed- 
ing wind and sails, and Navy boilers had pretty 
constant work while at sea. The results as to 
durability of Navy boilers were satisfactory. They 
had ships which had been twelve years in commis- 
sion, and when put on their trial had made a very 
fair approach to their trial speeds. Word had been 
sent, without warning, to call hips home, and they 
had steamed four days with 70 per cent. of the 
measured mile results. 

Mr. Sennett, in replying to the very protracted dis- 
cussion, said that the question had drifted a good 
deal from the main object of the paper, which was 
not Lloyd’s or the Board of Trade rules, but the 
testing of Navy boilers. He had referred to shell 
plates made of known material. Most of the 
speakers had referred to the bad qualities of the 
material boilers were made of, but the Admiralty 
took care to have a knowledge of what they were 
using. Some had said that when a boiler was 
tested beyond its elastic limit it became damaged. 





That was exactly his point ; and it had caused him 
to reduce the test pressure. These rules, it must be 
remembered, applied simply to cylindrical shell 
plates. It had been the custom for the Admiralty 
to test to destruction a certain proportion of old 
boilers. He had superintended a great number of 
these tests, and in no case had the shell given out, 
although a factor of safety of 4 had been assigned 
in many cases. He looked on the measure of 
a boiler’s strength to be the strength of its weakest 
part, and in no case had he found that to 
be the shell. Mr. Sennett next referred to Mr. 
Milton’s paper read before the Institution in 
1877. Mr. Milton was then Mr. Parker’s chief 
assistant, and it might be surmised that the 
views set forth in that paper received Mr. 
Parker’s sanction. From these he would gather 
that Mr. Parker then contemplated a reduction of 
the factor of safety to 3. As to corrosion, that 
ought to be met by examination and not by adding 
on to the factor of safety. In the Navy boilers 
were examined for this defect, and if necessary the 
plate was ¢@rilled so that the thickness could be 
accurately gauged. The maximum found was a loss 
of } in. on a plate lin. thick. Mr. Parker had 
questioned the statements he had made as to loco- 
motive practice. In this respect he could only say 
he had consulted the best authorities and the re- 
sponsibility must rest with them. Still, if there 
was anything wrong he would be glad to make the 
necessary corrections. In conclusion he would say 
that the highly scientific authorities of the French 
Admiralty had adopted rules of a similar cha- 
racter. 


Voratite Liguip Vapour ENGINES. 


The next paper was contributed by Mr. A. F. 
Yarrow, of Poplar, and was entitled, ‘‘On the 
possible Advantages of Substituting Volatile Liquids 
for Water in Vapour Engines.” This paper had 
attracted a good deal of interest, for it was pretty 
generally known that Mr. Yarrow had been experi- 
menting somewhat extensively of late in this direc- 
tion, and some particulars of the performance of 
the boat forming the subject of the paper had got 
about. We propose printing Mr. Yarrow’s paper 
in full shortly, and will therefore now content our- 
selves with a brief abstract. The system consists 
mainly in substituting a liquid hydro-carbon for 
water in generating the vapour to supply motive 
power. Inthe boat described by Mr. Yarrow in 
his paper an ordinary 4}-in. cylinder engine was 
used. The boat itself is an open launch, 36 ft. 
long by 6ft. beam. It is of ordinary construction, 
and built of steel. It weighs 14cwt. The weight 
of the machinery is 6 cwt., so that the total weight 
of boat and machinery is 1 ton. In the bows an air- 
tight tank is placed, and in this the hydro-carbon is 
stored. In place of the usual steam boiler there are 
a number of coils of copper pipe, and in these the 
vapour is generated to work the engine. The gene- 
rator and engine are placed right aft. In order to 
start the apparatus a few strokes are given with an 
airpump. This forces air across the surface of the 
liquid hydro-carbon in the tank, and thence to a 
burner under the generating coils. The air in 
passing over the surface of the volatile hydro-carbon 
takes up the vapour and forms an inflammable gas 
which is burnt to heat the coils. The latter have 
had some of the liquid hydro-carbon, from the same 
tank, pumped into them by hand, and imme- 
diately vapour is formed. This is taken to the 
burner to be burnt, and in a few minutes sufficient 
pressure is raised to set the engine at work and 
start the boat. After that of course the hand 
pumps are not used, the engine doing the work 
automatically ; part of the same vapour that is used 
to work the engine being burnt under the coils. 
After the vapour has done its work in the engine it 
passes to a copper pipe which runs outside the boat 
along the bottom, The vapour thus becomes con- 
densed, and is returned to the tank in the bows, 
There is no separate pump for this, the piston of 
the engine doing the work directly. This is roughly 
the method of working, for closer details we must 
refer our readers to Mr. Yarrow’s paper. We may 
state, however, that the hydro-carbon has a specific 
gravity of from .725 to .730 ; it is an article of com- 
merce in the United States, and there costs 5d. per 
gallon. To drive the boat in question seven to 
eight miles an hour, consumes about 1} gallons for 
an hour's run. 

Professor Lambert, of the Royal Naval College, 
Greenwich, was the first speaker. He said he had 
seen the boat in question, having made several 





runs in her, and had to do with the experiments 
made by Mr. Yarrow at his works. As, however, 
these experiments were not concluded, and the 
results obtained might want verification in many 
instances, he would prefer not to say very much 
about them at present. They were made with ordi- 
nary engines, and the point of cut-off and other 
details that were suitable for steam doubtless wanted 
considerable modification in dealing with the vapour 
of a liquid so volatile as the hydro-carbon used. 
They had, however, secured some very suggestive 
and interesting results, and nothing was more 
curious than to note how wonderfully the pressure 
rose when the hydro-carbon was substituted for 
water in running the engines. Arrangements were 
made for effecting this change during work, the 
size and intensity of the flame that heated the coil 
remaining constant. It was not, of course, to be 
supposed, although many people had supposed it, 
that additional work was to be got in the engine 
due to the additional pressure. Unfortunately they 
had not been able to take indicator diagrams, but 
doubtless, when they were able to do so the subject 
would be made plain. Apart, however, from thermo- 
dynamic theories the fact remained that the practical 
boat itself was a very remarkable production. He 
had gone on board when it was blowing a north- 
easterly gale, with snow, most unfavourable condi- 
tions under which to try the boat, and in four or 
five minutes they were under way, and the boat 
went as an ordinary steam launch except that it 
required no attention. The practical points recom- 
mended themselves to him were the lightness of 
the machinery, the great room in the boat, the 
rapidity and ease with which the engine was set 
going, and the absence of dust and smoke. 

Mr. Nursey said he had also been out in the boat 
described and fully corroborated all that Professor 
Lambert had said. It was really very striking to 
see the way in which such small machinery propelled 
the boat at a very good rate of speed. He thought 
that probably the difficulties with this system would 
chiefly lie in keeping the vapour of so volatile a 
liquid within its working limits. All joints and 
packing would have to be especially well looked 
after, but then these were points that might well be 
left to Mr. Yarrow with his extensive experience in 
dealing with such matters in torpedo boat practice. 
Certainly, however, the job would have to be well 
planned and finished to give satisfactory results. 

Mr. W. H. White, the Director of Naval Con- 
struction, said that he too had made a trip in Mr. 
Yarrow’s very remarkable boat in company with the 
Engineer-in-Chief to the Navy, Mr. Sennett. He 
quite concurred with what Professor Lambert said, 
and thought this by far the best plan that had come 
forward in connection with the liquid fuel question. 
He thought Mr. Yarrow had been very moderate in 
the claims he had made in the paper. There was, 
he pointed out, no reserve of power in the coils 
equivalent to that which exists in the boilers of 
large vessels. If the system came to be applied 
on a large scale, Mr. Yarrow would find his in- 
genuity taxed in thisdirection. In connection with 
the machinery not requiring attention to run, he 
thought that here might be found a solution to that 
much-debated question, the mechanical propulsion 
of lifeboats. 

Captain Fitzgerald asked some questions as to 
the particular distillate of coal tar used and its cost 
in England. He also wished to know if any addi- 
tional danger was incurred. 

Mr. Alexander Kirk, as an old oilmaker, said that 
there was just as much danger in this system as 
with a steam boiler, and the meeting had repeatedly 
heard that morning that the danger from a steam 
boiler was nothing at all. 

Mr. Mudd asked if he understood that actually 
no attention was required. Was there no fear that 
too much liquid might be fed over, and did any 
change take place through using the hydro-carbon 
over and over again ? 

Mr. Yarrow in reply said that no doubt there 
would be difficulty with packing and joints, if they 
were carelessly or ill-made, but he had found no 
trouble, using such skill and attention in manufac- 
ture and proportioning as was consistent with good 
engineering practice, with a view to the ends re- 
quired, and of course the engine must be well 
made. It must be remembered, however, that the 
temperature of the hydro-carbon vapour was about 
one-third that of steam at a like pressure. As to 
the supply of fuel it could be bought in England 
at 7d. per gallon, but if it were desirable to reduce 
expense a cheaper material could be used as fuel. 
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With regard to the danger, he did not apprehend 
any. There was a very small quantity of oil and 
vapour shut up in the coils, and there was the 
store in the tank forward. That was air-tight, but 
of course if any one wished to unscrew the brass 
plugs and hold a candle over, there would be an un- 
pleasant result for that person. With regard to 
being automatic, the machinery was perfectly so 
when once started, practical experience showing 
that no attention at all was required. There was 
no deposit in the tank from constantly vaporising and 
condensing the hydro-carbon, and the same vapour 
as worked the engine was burnt under the coils. 


Tue FINENESS OF VESSELS. 


The next paper on the list had been contributed 
by M. J. A. Normand, of Havre, and was ‘“‘On 
the Fineness of Vessels in Relation to Size and 
Speed.” The discussion on Mr. Sennett’s paper had 
taken so long, however—it was carried over the 
luncheon hour and not finished until four o’clock— 
that there was no time to read this paper, and that 
which followed on the list. They were both, there- 
fore, taken as read. This was not to be regretted, 
as both the papers, although suggestive and of con- 
siderable value, were not of a nature that would 
lead todiscussion. We give a brief abstract of both 
these contributions. 

M. Normand commenced by defining ‘‘ normal 
speed” as “the speed which can be obtained with- 
out any undue waste of power.” It increases for a 
given size with the fineness of the longitudinal 
stream lines. It increases also with the size for a 
given fineness. The author had proposed the fol- 
lowing formula : 


Ta pain ha Na gt 
sg? 


U being the normal maximum speed ; L the length 
of the vessel on the load-line ; S the area of im- 
mersed section ; and W the displacement. 

This shows that the maximum normal speed is 
proportional, firstly, inversely to the tangent of the 
angles of the stream lines, so that the time used for 
displacing the fluid laterally be constant for all 
speeds, when the midship section remains unaltered; 
and, secondly, the maximum normal speed is pro- 
portional to the square root of the linear transverse 
dimensions, when the tangent of the longitudinal 
angle remains constant ; in other words, when the 
fore and aft ends are geometrically similar, but of 
different sizes, the normal speed is proportional to 
the square root of the linear dimensions. The co- 
efficient a increases with the draught of vessels, 
which may be explained from the fact that the waste 
of power above the normal maximum speed is more 
generally due to the formation of eddies. Statical 
pressure of water is unfavourable to the formation 
of eddies, since the water closes behind the stern and 
the screw blades with a velocity proportional to the 
square root of the statical pressure. Should this train 
of reasoning be right the investigation of the normal 
speed of a vessel, by experiments made on a model 
propelled by a screw, ought to give a speed inferior 
to that which may be obtained from the vessel itself, 
the estimated speed of the latter being proportional 
to the square root of the linear dimensions. Simi- 
larly, it is probable that the abnormal resistance of 
a totally immersed ship-shaped model occurs at 
greater speeds as the immersion increases. The 
author next went on to refer to the rapid increase 
In resistance of torpedo boats when the calculated 
speed—11 to 13 knots—is exceeded, and to the 
well-known fact that there is a decrease in the rate 
at which resistance increases when still higher 
speeds arereached. He also refers to the generally 
accepted theory that the less resistance is due to 
the bodily rising of the boat in the water, or de- 
crease in displacement equal to the vertical com- 
ponent of the resistance. Various formule are 
given bearing on this question. 


THe Mean Girts or Suis. 


Mr. A. Blechynden’s paper ‘On a Method of 
Approximately Determining the Mean Girth of 
hips,” was intended to give a means of rapidly 
estimating the surface of a ship with approximate 
accuracy, when the shear plan of the vessel is not 
available, but the following details are known : 
M>=the midship wetted girth measured on the midship 
section plane in feet, 
L=the length between the perpendiculars in feet. 
=the displacement in cubic feet. 
=midship section in square feet, 
d=moulded draught in feet, 





C=the prismatic coefficient of fineness, or, as it has 
been called, the coefficient of water lines= 
D and 
Lxg’ 2m 

m=the mean girth; then m=.95 C M+2(1-—C) da. 

A table is given showing, in the case of twenty- 
one vessels, how nearly the results given by the 
formula approach accuracy. The variations are be- 
tween 1.6 per cent. above and 0.5 per cent. under. 

The proceedings at the evening meeting of Thurs- 
day, the 22nd inst., and those on the subsequent day, 
we must leave to be dealt with in our next issue. 





‘**CORNISH” PUMPING FNGINE. 

ON page 305 we illustrate one of the ‘‘ Cornish” direct- 
acting pumping engines (Tonkins and Evans’s patent) 
manufactured by Messrs. Joseph Evans and Sons, of 
Wolverhampton. The steam cylinder is 24 in. by 
48 in, stroke, and drives a pump of the bucket type 
11 in. in diameter, the discharge from which is led 
through a surface condenser 5 ft. 9 in. long by 26 in. 
in diameter, located above the steam cylinder. The 
condensed steam is pumped from the condenser by an 
independent ‘‘ Cornish” air-pump 4 in. in diameter by 
12 in. stroke, fitted with gun-metal valves, and fixed 
on the bedplate of the main engine, as shown in our 
engraving. The suction and delivery mains for the 
main pump are 12 in. in diameter, and the valves used 
are Massey’s patent rotative rubber discs seated on 
gun-metal grids, in easily accessible positions. By 
this arrangement the valves are caused to rotate by 
making the holes through the valve seat at an angle, 
the object being to secure uniform wear. 

The pump illustrated was supplied two years ago to 
the Pekin Mining Company, China, and has been 
especially designed for use in mines where there is a 
difficulty in getting rid of the exhaust steam and for 
conditions in which a semi-portable arrangement is 
desirable, being completely self-contained, 





THE LOOK-OUT MOUNTAIN INCLINED 
RAILWAY. 

Ata recent meeting of the American Society of Mining 
Engineers an interesting paper was read by Mr. W. H. 
Adams, of New York, on a cable railway, constructed by 
Major W. R. King, of the United States Engineer Corps, 
from the base to the summit of Look-out Mountain, near 
Chattanooga, Tennessee, whence a wonderful panorama 
unfolds itself, but which before this line was opened for 
traffic was difficult of access. The following description 
and illustration of this work, taken from Mr. King’s 
paper, will be found of interest. 

y reference to Figs. 1 and 2* (see page 304), which 
show the railway in plan and profile, it will be seen 
that the line is straight for 1250 ft., commencing at 
the base, curves to the left for 250 ft., thence runs 
in a tangent about 800 ft. (which distance covers the 
passing points for the cars), then curves to the right for 
1400 ft., and finishes with a stretch of straight line for 
600 ft. to the base of bare rock which marks the crest 
of the mountain, 1500 ft. above the river level. The 
length of the track is 4360 ft., and the elevation attained 
is 1170 ft., or, say, 1 ft. of rise to 3? ft. of length. 

Midway on the plan (Fig. 1, enlarged in Fig. 3), the 
outer rails are shown as diverging, and the central rail 
opens out, or doubles, for a distance of 200 ft., forming 
two independent tracks or switches. This plan of a three- 
rail road, from end to end, was adopted for many reasons, 
prominent among which are: 

1. No movable parts are uzed at any point in the track; 
therefore there is no risk of accidents from the failure of 
parts to work under the varying condition of such service. 

- 2. Solidity is assured by the extra width of the road- 
bed; therefore steadiness of running at high speed is 
practicable. 

3. Sufficient space and play are given for the rapidly- 
moving cables to hold the centre of the separated tracks 
at all times, the grooved guide wheels, carefully spaced, 
holding the cars to the curves as evenly and truly as on 
the straight track. 

The rails are of steel, 25lb. to the yard, and laid on 
cedar ties 9 ft. long. No spikes are used, the rails being 
secured by heavy lag-screws 5in. long, the heads of which 
are reinforced by wrought-iron washers 2in. by 3in., 
which grip the base of the rail. 

The cable consists of two sections. The upper one, 
4360 ft. long, and depended upon for the real work, is 
passed over an 8-ft. sheave at the summit, and to its ends 
are attached the two cars ; and as the power is applied to 
the lower end of the system, the ends are spliced below 
the cars to the two ends of a second section of cable, thus 
forming a continuous driving rope. The centre of the 
lower section passes over the grooved driving and tighten- 
ing pulleys, arranged as shown in Fig. 4. A large surplus 
of strength is allowed for in the upper or working cable, 
the maximum load being 5 tons, while the breaking strain 
is 50 tons. This cable is 1}in. in diameter, and composed 
of six strands of nineteen wires each. The driving cable 
is lin. in diameter, with the same number of wires. The 
sheave at the summit is held in _ by a wooden frame 
anchored to masonry piers which rest upon and are bolted 
to the original rock. Fig. 4 shows asection and elevation 
of the engine-house and plant. The engines have two 
cylinders, 12in. by 18in., connected to the main shaft; a 


* The pulleys shown in Fig. 2 should be between, not 





20-in. steel pinion and two 80-in. gear wheels actuate the 
two 80-in. double and triple-grooved driving sheaves. 

The lead of the cable passes around the driving sheaves, 
as shown in Fig. 4, and around a pair of smaller sheaves 
fixed in a sliding frame, to which is attached a counter- 
poise, serving to keep the cable uniformly taut, and 
allowing for changes of temperature or strains of any 
violent nature. 

The engines are controlled absolutely by a system of 
levers extending into the tower of the engine-house, the 
engineer having an unobstructed view of the cars at 
nearly all points on the line. 

he boilers carry 75 lb. working pressure, and consume 
from 1600 lb. to 2000 lb. of bituminous coal per day (the 
cars making from 18 to 24 trips), or about 90 lb, of coal 
per round trip. 

The importance of telegraphic relations between the 
cars and engine-room was duly considered, and a very 
simple plan was devised by which either conductor can 
— directly to the engineer from any part of the line 
whether the car is moving or standing still. 

The arrangement may be readily described without 
drawings, as follows: A small 8 cell Leclanché battery 
and an electric gong are located in the engine-room. One 
pole of the battery is connected with a bearing of the 
main sheaves and thus with the cable, which forms the 
ground circuit. The other pole is connected through 
the magnets of the gong to an ordinary telegraph wire 
stretched between the rails and supported by insulators 
that do not rise above it, the wire being about 6 in. above 
the ties. To complete the circuit all that is necessary is 
to connect this wire with the cable, and this can be done 
at any point of the line by pressing a spring upon the wire, 
the other end of the spring being connected with thecable 
where it is attached to the car. 

To guard against mistakes or possible failures to make 
the proper signal when in motion, it is understood that 
any signal whatever, when the engine is in motion, means 
‘stop !” but a “* start” requires a certain definite signal 
which can of course be easily and deliberately made, ax 
the car must be standing still when such a signal is re- 
quired. This last signal is such that it could hardly bs 
counterfeited by accidental contact of the wires or by 
malicious persons. It should be noticed that, even if the 
cable were to be broken at any point, there will always be a 
connection one way or the other back to the engine-house, 
and if a car should jump the track the spring would come 
in contact with the insuiated wire and thus give an instant 
signal to stop the engine. 

Figs. 6 and 7 show the construction of the cars, which 
were built as low as possible, and are provided with a 
special form of brake shown in Fig. 8. This brake acts 
in an entirely different manner from the common style 
of car-brake, the conductor being obliged to hold it off 
during the entire trip, or whenever the car is in motion. 
If, by accident or design, the handwheel is released, the 
brake is instantly forced under and against the front of 
each wheel, so as to lift the wheels entirely off the track, 
thus converting the car into a sled, of which the brakes 
are the runners. 

The bottoms of the brakes have soles of wrought iron 
with short steel pins (twenty-four in number) projecting 
slightly from the surface and sharpened like an engraver’s 
tool. It is proposed to try a shoe with a V-shaped 
gore to take the head of the rail, the amount of friction 

ing increased by the sharpness of the angle into which 
the head of the rail will be wedged by the weight of the 
car and load. 

An automatic attachment causes the brake to set in the 
same manner in case the cable should part, even if the 
conductor should continue to hold on to the wheel; and 
still another and independent automatic grip is contem- 
plated, to be actuated by a ——- attached to the car 
axle. It should be added that the springs which actuate 
the brakes are not required to be bent more than six to 
eight minutes at a time, and will not be likely to take a 
“set,” as is the case with springs on some forms of hoist- 
ing machinery which are kept under strain for months ata 
time. Fig. 9 is a view on the upper portion of the incline, 
showing a car crossing one of the trestles. The oblique 
wheels carrying the cable are also seen. 





LAUNCHES AND TRIAL TRIPS. 

THE steel screw steamer Choy-Sang, 1900 tons, built for 
the Indo-China Steam Navigation Company, Limited, 
by Messrs. Hall, Russell, and Co., Aberdeen, underwent 
her trial trip for speed in Aberdeen Bay on the 26th inst, 
The results were very satisfactory, the mean speed being 
12.1 knots per hour and the engines working with great 
smoothness. 

There was recently launched from the yard of the Sun- 
derland Shipbuilding Company, Limited, a steel screw 
steamer named the Chanzy, and built to the order of 
French owners, the dimensions of which are: Length 
between perpendiculars, 190 ft. ; breadth, 30 ft.; depth 
of hold,14ft. Tri-compound engines have been supplied 
by the North-Eastern Marine Engineering Company, 
Limited, having cylinders 16 in., 26in., and 43 in., by 30in. 
stroke, using steam at a pressure of 150 lb. per square inch. 





Finspury TEcHNicaAL Coiiecez, OLp StupEnts’ Asso- 
CIATION.—The ordinary general meeting of the above 
society was held at the College, Leonard-street, E.C., on 
peg Sg 21st of March, at 7.30 p.m., the Presi- 
dent, Mr. W. F. Pettigrew, Assoc. Inst. C.E., occupying 
the chair. A paper on ‘ Locomotive Boilers” was read 
by Mr. F. Holt, Stud. I.C.E., and was illustrated by a 
large number of carefully prepared diagrams. On the 
conclusion of the paper a discussion ensued, in which the 
following gentlemen took part: Messrs. Dixon, A. Chat- 





on, the ties ; they are in reality much larger than they 





appear in this figure, 


terton, Jones, and the President. The proceedings 
terminated with a cordial vote of thanks to the author, 
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BELT DRIVING. 

We illustrate by the annexed diagram an example 
of the method of belt driving, by running one belt on 
the top of another, on an exceedingly large scale. It 
has long been known that a second belt could be placed 
on the top of a first, and that it would run well there 
if the joints were evenly made. But the practice was 
regarded more as a makeshift expedient than one to 
be deliberately adopted. In the case before us, how- 
ever, the belts are 36 in. and 38 in. wide and transmit 
350 horse-power each, so that the experiment was 
evidently made on the largest scale. The arrange- 
ment arose thus: Messrs. Sampson and Co., of 43, 
Howarth’s-buildings, Cross-street, Manchester, sup- 
ey the 36 in. belt in 1880. It was 135 ft. long, 

ouble thickness, and without cross-joints. It ran on 
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a flywheel 24 ft. in diameter, 39 in. wide, making 
48 revolutions per minute, and drove a pulley 8 ft. 6 in. 
in diameter. In consequence of the extension of the 
works the engine was compounded in 1887, and arranged 
to develop an additional 350 horse-power. As there 
was no room for another flywheel it was determined to 
run a second belt under the one already at work, and 
toemploy it to drive another line of shafting. This 
second belt was also double, of the same kind as the 
first ; it was 104 ft. long by 38 in. wide, and drove 
a pulley 6 ft. 6 in. in diameter. It was set to work in 
November last, and both belts have worked perfectly 
successfully from the first. There has been no slipping, 
no wear of the surfaces in contact, and no beating of 
the belts together. Even when the new belt stretched 
it did not slip. 


THE ‘‘EXPANDISC” STEAM TRAP. 

THE steam trap illustrated below is operated by the 
expansion and contraction of four discs cast from a 
specially expansive alloy. These discs are arranged 
on a brass spindle, which can be adjusted lengthwise 
by a screw and handwheel ; they are inclosed in a 
cast-iron casing bored conically. There is an inlet for 
the exhaust steam and water at the upper part of the 
casing. When water or air accumulates in contact 
with the discs the latter are caused to contract, and 
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leave a passage all round sufticient for the outflow of 
the water. When the air and water have been 
evacuated the steam comes into contact with the discs 
and expands them, thus closing the passage. When the 
water accumulates again the discs again contract, and 
allow it to escape. 

By lowering the valve spindle and discs by the hand- 
wheel the steam is allowed to escape freely, and in so 
doing it sweeps away any impurities which may have 
accumulated, In one or two minutes the trap is com- 
pletely cleansed. Mr. Thomas Barraclough, Man- 
chester, is the maker. 








THE FRIEDENSHUTTE BorLER Explosion; ErratuM.— 
We regret that in our article last week on the ‘ Frieden- 
shiitte Boiler Explosion” the name of the place was 
erroneously given as ‘* Friedrichshiitte in Rhenish 
Prussia,” while it should have been “ Friedenshiitte in 
Upper Silesia.” 


Bray’s anti-pulsator is an appliance which enables a 
gas engine to draw its charge without producing a 

uctuation of pressure in the mains, and by its use | 
both the engine, the ignition jet, and the lights in the | 
building may be supplied from the same meter. The | 
construction is shown in the accompanying engraving. 
The gas descends by the vertical pipe, flows into the 
bellows, where it stands at about atmospheric pres- 
sure, and then is drawn forward to the engine through 
the lower pipe. The inlet to the bellows is regulated 
by a valve moving in a cylindrical valve case. There 
is a long slit or port in the top of the valve case, and 
when the valve is at the left-hand end of its stroke, 
the slit is entirely open. As the valve is drawn forward 
by the expansion of the bellows, this slit is gradually 
closed, reducing the rate of inlet of the gas, and when 
the bellows are fully inflated, the slit is closed. The 
rod connecting the bellows to the valve does not take 
a rigid hold of the latter, but has a certain amount of 
play, in order that the valve may not respond to every 
movement of the bellows, but may take up a position 
which gives a flow of gas equal to the average con- 
sumption of the engine for the time being. A con- 
siderable number of anti-pulsators are in use, and give 
very satisfactory results. They are manufactured by 
Mr. George Bray, Blackman-lane, Leeds, 





AUTOMATIC BURGLAR ALARM. 

Tue ordinary suburban house is almost as easy of 
entry to the professional burglar as to the tenant with 
his latch-key. The window catches can usually be 
turned back by a skilfully handled knife inserted 


between the frames, and if they resist this kind of 
treatment, it only requires a jemmy to be introduced 
below the bottom sash to fetch a catch off its stud. If 
the panes are small a diamond may be run round one, 








and then it can be driven inwards. noiselessly, if it first 
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be covered with a thick layer of putty to deaden its 
fall. Back doors are even more vulnerable than 
windows, and a very few minutes’ work with a centre- 
bit will enable the burglar to insert his arm and turn 
the key. Even if bolts and bars are multiplied, all 
that is gained is that a little more time is needed for 
their removal; the defenceis not otherwise strengthened. 
As the householder cannot keep the criminal classes 
outside if they choose to pay him a visit, the safest plan 
of meeting them is to provide means to warn him of 
their presence, so that he may play the ‘‘ strong man 
armed,” The nocturnal thief never cares to have an 
interview with his host, and the moment he suspects 
that his callis known, and preparations are being made 
to seek his closer acquaintance, he leaves the premises 
as hurriedly as possible, Hence the best way to 
insure his departure immediately after his entering, is 
to provide means that will automatically announce 
both to the sleeping inmates and to the burglar himself 
the fact that a door or window has been opened. An in- 
strument for this purpose is illustrated on the present 
page. It consists of analarum bell worked by a spring 
after the manner which obtains in clocks used to 
awaken heavy sleepers. The key is replaced by-a 
double flanged pulley, around which is wound a string. 
When the string is drawn off the pulley the spring is 
wound up, and the moment the string is released the 
bell begins to sound, and continues to do so until the 
spring has run down, and the string has again been 
wound up. Now if the bell be fixed to the frame of a 
door on theinside, and the string be extended across the 
door, andsecured by a ring to a peg on the opposite post, 
it is evident that if the door be opened the ring will be 
pushed off the peg, and the bell will sound. Again, if 
the bell be fixed to the top sash of a window, and the 
cord be led round a peg on the side frame to another 
peg on the lower sash, the movement of either sash 
will throw the cord off the peg and sound the bell. By 
a little ingenuity in arranging the cord one bell may be 
made to protect several windows or doors. Mr. Maurice 
Moser (late inspector, Criminal Investigation Depart 
ment, Scotland Yard), of 31, Southampton-street, 
Strand, is the agent for the burglar alarm. 








CommERcIAL Musgum at Tokio, JapAN.—The Com- 
mercial Museum at Tokio, Japan, which has up to the 
present contained only native exhibits, is now to. 
enlarged to permit the exhibition of samples of rove 
manufactures, and Mr. Takashi Masuda, head of the 
firm Mitsui and Co., has been commissioned by the Govern- 
ment of Japan to collect specimens of these. All exhibits 
will be gratefully acknowledged by the museum authori- 
ties, but to avoid duplications intending exhibitors are 
requested to communicate with the London branch of the 
firm of Mitsui and Co., 1, Crosby-square, London, stating 
the exhibits they propose to send out, so that they may 
be informed whuthel similar exhibits have already been 
promised; and any further information will gladly be 
supplied at the same address, 
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COMPOUND EXPRESS 


LOCOMOTIVE. 


CONSTRUCTED FROM THE DESIGNS OF MR. T. W. WORSDELL. 


In our issue of June 17, 1887, we published a two- 
page engraving, with other illustrations, of one of a 
type of compound express locomotives constructed from 
the designs of Mr. Thomas W. Worsdell, for the 
North-Eastern Railway. Since that date Mr. Wors- 
dell has built other compound engines for working the 
fast traffic on the above-named line, these cian 
from those we previously illustrated in being carrie 
on a four-wheeled bogie at the leading end. Of one 
of these latter engines we this week give a two-page 
engraving, together with a cross-section on the present 
page. 

We shall in an early issue publish further parti- 
culars of this engine, together with information as to 
the results which Mr. Worsdell is obtaining with his 
compound engines on the North-Eastern Railway. 
Meanwhile we may say that the engine illustrated has 
cylinders 18 in. and 26 in. in diameter, with 24 in, 
stroke, and that it is provided with the arrangement 
of automatic valve between the high and low-pressure 
cylinders (Worsdell and Von Borrie’s system) which 
Mr. Worsdell has so successfully used on his com- 
pound locomotives to give handiness in starting, &c. 
This arrangement was fully described and illustrated 
by us on pages 564 and 565 of the forty-third volume 
of ENGINEERING. 





NEW DOCK AT CLYDEBANK. 

We annex a plan of a dock which has just been con- 
structed at Messrs. James and George Thomson’s ship- 
building yard at Clydebank. Within recent years the 
establishment has been gradually extended, and the 
scheme included the enlargement of the wet dock. 
The work of making the dock was intrusted to Mr. 





| Thomas Pitcairn, Glasgow, who made the piers on 
Loch Tay, and has done work for the Clyde Trust. 
Operations were commenced in July last, and sinze 
that time men have been employed in shifts, night and 
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day, to the number of about 200, axearaiing, At first 
patent dredgers were used, and subsequently the most 





powerful dredger belonging to the Clyde Trust was 





put to work ; 213,440 cubic feet of sand and clay were 
taken out, and the dock was just completed in time 
to receive the City of New York when launched. As 
the plan indicates, the dock is 700 ft. long and 320 ft. 
broad from cope to cope, the entrance being 137 ft. 
wide. The sides of the dock are made up of 
sheet piling, of which there are in all 685 ft. 
The average length of the piling below water mark is 
30 ft. This piling is all grooved and feathered so that 
it is water-tight. Above the top of the piling there 
is a sloping wall, on which is a coping of concrete run- 
ning round the dock to a length of 850 ft. At the top 
or north end of the dock is a jetty 150 ft. by 22 ft. over 
all. The pitch-pine wood in this, in the wharves, and 
in piling, measured in all 35,000 cubic feet, while there 
were used 7000 square feet of whinstone pitching, and 
7000 square feet of beeching. Placed round the dock, 
at convenient intervals, are twenty-seven mooring 
pawls, nine on the east wharf, five at north end, 
and eight on the south wharf. There are also six fair- 
leads on the south wharf. At the entrance on the 
east side is a hydraulic capstan, on the south wharf a 
steam winch, and at the north end a steam capstan. 
The depth of water at ebb tide will be 17 ft., sothat a 
large vessel may float at all times. The massive shear 
legs, situated on the wharf nearest the building yard, 
have been constructed for some time. They were built 
by Taylor, of Birkenhead, and are capable of liftin 
120 tons. Below each leg there are nine piles o 
American elm 45 ft. long, while the back stays are 
tied down with about 700 tons of concrete. The power 
of these shear legs are now being tried in actual prac- 
tice, as the Inman liner City of New York is in the 
dock having her engines and boilers put on board, and 
her internal construction completed. 





THE STRENGTH OF MARINE BOILERS. 
To THE EDITOR OF ENGINEERING. 

Sir—It is much to be hoped that the paper by Mr. 
Sennett on the relation between the working and test 
pressures of marine boilers, read at the recent meeting of 
the Institution of Naval Architects, will not without 
thorough criticism from those conversant with the best 
interests of marine engineers and their employers, the 
shipowners. The paper was no doubt discussed—and 
ably discussed—at the meeting before which it was read ; 
but the issues raised by Mr. Sennett are so important, 
and the practice which he advocates appears to be so 
opposed to the teachings of previous experience that his 
communication deserves to be far more thoroughly dealt 
with than is possible at the meeting of any scientific 
Institution, however important that may be. For this 
reason, I hope, Sir, that marine engineers and others will 
express their opinions on the subject in your pages. 

r. Sennett states that, by the present Admiralty rule, 
strain produced by the test pressure does not exceed ¢ 
the ultimate strength of the shell, while the working pres- 
sure is taken as the test pressure minus 90lb. per square 
inch. For a working pressure of 180]b. per square inch 
this rule gives a working stress of = the ultimate stress, 
or a factor of safety of 33 only, in the case of a new boiler, 
while, of course, this small factor is liable to considerable 
diminution by corrosion, &c., during the period of a 
vessel’s commission. 

Now this small—miserably small—factor of safety 
appears to be adopted simply to effect a small reduction 
in the weight of the boiler shell, and it is put forward by 
Mr. Sennett as an important fact that in the boilers of 
H.M.S. Medea and Medusa a saving of 14 tons is effected 
by making the boiler shells of the thickness required by 
the new rule instead of in accordance with Lloyd's 
practice, 

But what is 14 tons in the total weight of a cruiser 
having engines to indicate 9000 horse-power? When 
we consider on the one hand the vital importance of 
thoroughly trustworthy boilers in a modern war vessel, 
and on the other hand, the opportunities for reducing 
weight otherwise than by weakening the boiler shells, 
surely Admiralty practice has displayed no greater 
instance of ‘‘ how not to do it” than by the adoption of 
this new rule. I am, yourstruly, 

London, March 27, 1888. MarineE Borer. 








THE TRUE AND FIRST INVENTOR. 
To THe Eprror or ENGINEERING, 

S1r,—The treatment which the above-named party re- 
ceives at the hands of the Patent Office people has not at 
all improved since it was commented upon in your valuable 
journal some time ago. 

In a recent case A was the true and first inventor; B 
was the untrue and second inventor. A opposed B. B and 
his agent acknowledged to me that A had anticipated B. 
and B said he would drop his application. A’s patent had 
already been sealed. B’s had not. A paid the hearing 
fee, and attended the hearing to support his opposition. 
B did not file any declarations, paid no hearing fee, and 
did not attend the hearing. 

Now for the comedy. The Comptroller insisted on 
hearing the case, and so anxious was he for a game that 
he further insisted on holding dummy’s s, and he 
played them so wellthatdummy wonthe game. In other 
words, the Comptroller assumed the part of B’s advocate, 
and eventually decided to seal B’s patent. Thus we see 
that the absent are not always in the wrong. 

Imagine a parallel case in one of the law courts. Sup- 
pose the judge, jury, and counsel for the plaintiff assembled 
to try a cause; but the defendant does not appear, and 


takes no notice whatever of the action. Again imagine 
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the judge acting for the absent defendant, and the jury 
giving the defendant a verdict. Can anything be more 
absurd ? 

If this practice is to continue in the Patent Office, the 
infringer need take no notice whatever of an opposition ; 
he may spend his hearing fee in cigars, and—imitating the 
robust faith of the sailor—go on smoking, in perfect assur- 
ance that ‘‘ a sweet little cherub who sits up aloft” will 
look after his interests, and probably regard the use of 
a small variation in detail as constituting sufficient dif- 
ference to justify the sealing of a patent to him—the untrue 
and second inventor. 

Lastly, the serio-comic. By appealing to the law 
officer it "| be possible to get the decision reversed, but 
as there will be no opposing party there will be no one to 
recover costs from. Yours truly, 

March 26, 1888, - A Patent AGENT. 





REMOVING MOISTURE FROM ROOMS. 
To THE Epitor OF ENGINEERING. 

Srr,—In reply to ‘*Scale” (inquiry February 3rd), I 
would direct his attention to a paper by Lord Rayleigh 
in Nature, 1888, March Ist, page 419. Lord Rayleigh 
recommends the use of large, thick, freshly dried blankets 
as desiccators. One blanket, hanging in a room, will fre- 
quently absorb 2 1b. of moisture in 24 hours. The blan- 
kets are occasionally dried in a separate room before a 
fire, Yours, &c., 


RESISTANCE OF SQUARE BARS TO 
TORSION. 
To THE EpritTor oF ENGINEERING. 

Srr,—In a discussion on this subject at a recent meeting 
of the North-Eust Coast Institution of Engineers, Ran- 
kine’s formula, 

281 fh', 


where h=side of the square, and f=greatest stress in 
pounds per square inch, was quoted and accepted as cor- 
rect without any of the engineers present-—-many whose 
names are well known as combining theoretical with 
practical knowledge—having raised a dissenting voice. 
The same formula is also given in a deservedly popular 
book—Unwin’s “‘ Elements of Machine Design.” In Pro- 
fessor Ewing’s article on the steam engine in the volume 
of the “* Envyclopedia Britannica” just published the 
same expression is quoted. 

In writing a synopsis of the derivation of the formula 
for a pupil, [ noticed the fact that the resistance to tor- 
sion of a round bar, diameter=d, and area same as that of 
a square bar, side=h, is, by the ordinary well-known 


formula, 
3.1416 fh 
BES yp J 
w f° =5 n/3.1416 
almost the same as Rankine’s, whose result must therefore 


he much too large. This led me to turn up the original 
papers Rankine quotes as his authority (Saint-Venant’s), 





=,282 fh, 





where the source of the error is seen; but a little detail 
is neceseary to exhibit it clearly. ; 
The well-known ‘‘ modulus” for the resistance to bend- 


ing of a rectangular bar, b ~ where b=breadth and d= 


depth, becomes for a square bar, a* - The moment of 


resistance to torsion, on the old theory, is the sum of the 
moment of resistance to bending in two directions at right 
angles to one another, namely, horizontal and vertical, 
because 

r2=o?+ y’, 
where * may be taken to represent the torsional moment 
of resistance of a small element of the area; x? to repre- 
sent its bending moment of resistance in a horizontal 
direction, and y? its bending moment of resistance in a 
vertical direction. The torsional modulus thus becomes 
for a square shaft 

As AS AS 
6té78 
on the old theory. 

Now in St, Venant’s ‘‘ Mémoire,” the torsional rigidity 
of a square bar is proved to be the fraction 
843 


of the fallacious result of the old theory. Rankine ac- 
cordingly wrote 


848 x {= .281 fh 


as the true moment of torsion. * 

But the torsional rigidity determines the amount of twist 
aud not the maximum stress. A few pages further on 
St. Venant gives the correct value of the moment of re- 
sistance, which is, when altered to correspond to our 


notation, 
208 fh, 


This is printed in large type to call attention to it until 
the ~wegore error is expunged from all our authoritative 
works. 

Since writing the foregoing, I find that Rankine’s error 
is mentioned in an appendix to Professor Cotterill’s 
“* Applied Mechanics,” but the author says Rankine gives 
the formula without further explanation. The explana- 
tion I now give for the first time. Being an old pupil of 
Raukine’s, I may state that he was very busy composing 





his books when the results of St. Venant’s investigations 
were published, and it is clear he had only hurriedly 
glanced atthem. He took the formula for the strain in- 
stead of that for the stress. 

An abstract of St. Venant’s researches is to be found 
in such readily accessible sources as the ‘‘ Ency. Brit.” 
article ‘‘ Elasticity,” by Sir William Thomson, ‘‘ Thom- 
son and Tait’s Natural Philosophy,” and ‘ Minchin’s 
Statics.” In all of those prominence is given to the 
methods which determine the strain to be .843 of the old 
fallacy, while none of them even mention the result of 
chief importance to engineers, namely, that which de- 
termines the stress as given above. ; 

The resistance to torsion of square bars is important in 
calculations regarding safety valvesprings, andin numerous 
other applications, many of which are mentioned in the 
Transactions of the Institution of Engineers referred to 
above, Yours oy 

. I, DEWAR, 


Engineering Academy, 721, Commercial-road, E. 





IRON ORE. 
To THE EpiTor OF ENGINEERING. 

S1r,—The following is an analysis of iron ore. Would 
any of your readers kindly state what classes of iron and 
steel it is suitable for manufacturing, also whether, with 
ordinary facilities, it would probably pay to work, smelt, 
&c., on the spot? The ore lies close to the surface and 
is in great quantity. A railway passes close to the ore. 

Analysis of Brown Decomposed Magnetic Iron Ore. 
Peroxide of iron... oo Ss 59.00 
Protoxide of iron ... 6.10 
Alumina - es aS 6.23 
Protoxide of manganese ... 56 
Lime ... ~ aa 4.94 
Silica on 
Titanic acid ... 
Phosphoric acid 
Sulphuric acid 
Alkalies 


15.25 
6.78 
26 


trace 


100.00 


Metallic iron Ea se 56. 
Yours truly, 
TRENT. 





BURNING STREET SWEEPINGS AT 
BOMBAY, 
To THE EpiTor oF ENGINEERING. 

Srr,—In your issue of the 23rd inst. there is a paragraph 
stating that ‘‘ the destructors which have recently been 
tried in Bombay for street sweepings, &c., have not proved 
a success.” 

As *‘ The Destructor” is our registered trade mark and 
applicable to a peculiar form of furnace for burning street 
sweepings, &c., of which we are the sole manufacturers, 
this statement is calculated to create a wrong impression, 
and we shall feel obliged if you will be good enough to 
allow us to contradict it in your next issue. 

The representatives of the municipality of Bombay 
made inquiries and obtained estimates from us for de- 
structors some time ago, but they never adopted this form 
of furnace. Some furnaces were undoubtedly erected by 
the municipality for treating street sweepings, but they 
were not ‘The Destructor.” This apparatus is now very 
largely used for burning street sweepings, &c., and has 
been a perfect success wherever it has been tried. 

We remain, yours faithfully, 
MANLove, ALLIOTT, FRYER, AND Co. 

Nottingham, March 27, 1888. 








THE LATE MR. THOMAS E. HARRISON. 

Mr. Bruce, the President of the Institution of Civil 
Engineers, at the meeting on Tuesday last, referred to 
the death of this distinguished engineer as follows : 

““It is my mournful duty to notice from this chair the 
lamented death of our highly esteemed Past-President, 
Mr. Thomas Elliot Harrison. For fifty-four years the name 
of Mr. Harrison has appeared asa member on the books of 
this Institution. To it he, with no stinted hand, gave of 
the early years of his professional life, of the strength of 
his full manhood, and of the mature wisdom of a ripe old 
ago. 

‘* The Institution of Civil Engineers knew Mr. Harrison 
well, and valued him alike for his qualities as an engineer, 
which made him so safe an adviser and guide in the con- 
duct of public works, and at the same time for that trans- 
parent uprightness and rectitude of thought and action, 
which secured for him the ready and unchanging confi- 
dence of all who knew him. 

“*For myself, it was my great privil and good 
fortune in early professional days to serveunder Mr. Harri- 
son for eight years as one of his resident engineers, and 
I gladly recognise how impossible it is to estimate the ad- 
vantage a young engineer derives from being guided, 
checked, and controlled by one over him so sound in 
practical judgment and so wise in counsel in cases of 
difficulty as Mr. Harrison always proved himself to be. 

‘“* Yet I ever felt there was a higher influence exerted 
by Mr. Harrison than even that of a skilled and ex- 
perienced master in engineering. Who can estimate the 
benefit that accrues from being alongside of, or even daily 
within sight of, a superior officer in whom rectitude and 
uprightness had their very embodiment, who was kindly 
towards all that was good, yet stern without flinching at 
any sign of departure from the instincts of truth and 
wax) 4 in whatever quarter that might show itself ? 

**Such ever was Thomas Elliot Harrison, He has gone 





from us, leaving the record of a life without a stain and a 
memory void of reproach. But he has left us something 
more than a memory. Mr. Harrison has laid upon us the 
obligation to sustain the profession of the civil engineer at 
the same high standard at which he left it, and to grudge 
no sacrifice or self-denial that may be required at our 
hands to maintain for this Institution, as representing 
that profession, the position before the world which he 
and others, some living and some dead, have achieved for 
it. Let us honour his memory by being true to this trust.” 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Tuesday. 

The New Rules for Yorkshire Miners.—The new special 
rules for the regulation of the working of the Yorkshire 
collieries have been posted at the pits for perusal by the 
men. The rules have been considered by the owners and 
approved by them, and the men’s opportunity for objec- 
tion or approval is now to come, The Act provides that 
the rules shall be posted fourteen days at the pit bank 
before being sent to the inspector of mines for the dis- 
trict. When so deposited an interval of fourteen days is 
allowed, during which the Home Secretary may object to 
the proposed rules, it being understood that the men will 
make known any objection they may have through him. 
If so objected to, the owner has twenty days for answer- 
ing such objection; and if he does so, then the matter 
becomes the subject of arbitration before its establishment. 
The men are much disappointed that they cannot be fur- 
nished with copies of the rules as posted ; but this is not pos- 
sible, the draft having been made copyright, possibly in 
order to recoup the cost of its preparation. In one or two 
instances it is stated that owners have objected to pay the 
price charged for copies, and are about to adopt the old 
special rules with the least alteration possible to meet the 
requirements of the new Act. 

Iron and Coal.—To deny that competition in the iron 
and coal trades is not bringing about increased business 
would be untrue, but prices are cut to a very low limit, 
Profits are diminished, but the weight of business in- 
creases. Some of the works are very busy, and will be for 
some time to come. The chief requirements seem to be 
for steel, iron being rapidly displaced in consequence of 
the comparative cheapness with which the former metal 
can be produced. The new Airside Steel Works are turn- 
ing out about 500 tons per week in the form of billets and 
blooms, and as it is intended to commence the basic pro- 
cess, this output will be considerably increased in the near 
future. Best Yorkshire iron is exceedingly quiet. The 
low prices of pig iron are stimulating the foundry trade, 
and some considerable specifications for pillars and beams 
have lately been distributed. Builders of small locomo- 
tives are very well employed, and are likely to continue so 
for a long time. The Steam Plough Works are in full 
operation, and overtime is being worked in some depart- 
ments ; the demand for house coal has been kept up, 
owing to the severe weather, and prices have been well 
maintained. The large output of steam coal prevents any 
increase in rates in that class of fuel. There is scarcely so 
much activity observable in connection with the house 
coal trade, which has of late been well kept up by the 
weather. There is, however, on the whole a very fair 
tonnage sent by rail to the metropolis and various other 
markets to which coal is sent. 


The Water Works Supply of Leeds.—The corporation of 
Leeds now require to borrow money for its water works 
extension, as reported in last week’s ENGINEERING. The 
total amount already authorised to be borrowed for water 
works purposes is 1,570,000/., of which there has been 
borrowed and expended on capital account 1,541,959/., 
leaving 28,000/. still to be borrowed under existing powers. 
The estimate for the additional sum relating to the water 
works involves the making of the Blackburn Tunnel, the 
building of a large number of mains, and other matters. 
The probable requirements of the corporation during the 
next ten years for water works purposes must be con- 
siderable, bearing in mind the increase that has taken 
place in the daily consumption. In 1881 the daily con- 
sumption averaged 7,858,000 gallons, while in 1887 it was 
10,896,000 gallons, an increase of 3,000,000 gallons per 
day in six years. The recent drought has also led the 
corporation to think of thefuture. The borrowing powers 
required amount to 200,000/. The obtaining of this sum 
awaits Government sanction. 














NOTES FROM THE NORTH. 
Giascow, Tuesday. 

Glasgow Pig-Iron Market.—The more hopeful feeling 
shown by the pig-iron warrant market in the early portion 
of last week was continued on Thursday, when warrants 
were reported to be scarce and therefore carriable at very 
low rates. It was stated that some outside orders and 
inquiries had been received, and the hope was entertained 
that with the opening of the season more shipping 
business would ba done. Up to 39s, 2d. cash per ton 
was paid for Scotch iron in the forenvon, and in 
the afternoon there was a decline to 38s, 114d., but 
at the close buyers were offering 39s. 14d., with sellers 
at 4d. per ton higher. On Friday the firmness was 
again continued. A fairly good business was done in 
Scotch iron at better prices, and the close, 393. 24d. cash, 
although not at the best, showed a gain of another 1d. per 
ton, so that the advance on the week was 54d. perton. A 
similar rise was made in the price of hematite iron, while 
Cleveland warrants advanced 44d. per ton. The closing 
settlement prices were—Scotch, 39s. 3d. per ton; Cleve- 
land, 3ls. 9d.; hematite, 42s. 14d. There was a con- 
siderable amount of excitement in the warrant market on 
Monday, the returns for last week being nearly all un- 
favourable, in so far as Scotch warrant iron was 
concerned. The shipments showed a marked decrease, 
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and the stocks were increased at the rate of from 500 to 
600 tons per day, and for the week ending last Saturday 
to the extent of 3336 tons. Reports from the United 
States of a reduction in the price of Scotch pig iron, how- 
ever, had the most depressing effect. Those brokers who 
were on the “ bull” side took fright, and the ‘‘ bears” 
had their innings and pressed down prices, that of Scotch 
iron falling 2d. per ton in the forenoon, and 24d. further 
in the afternvon—in all a drop of 44d. per ton, or within 1d, 
of last week’s entire gain. Oleveland iron was somewhat 
firm in price, but in the afternoon the rates gave 
way in sympathy with those of Scotch iron, and the 
close was Id. per ton down. Hematite declined in 
price 14d. in the forenoon, and a similar amount in 
the afternoon. The closing settlement prices were— 
Scotch iron, 383, 104d. per ton; Cleveland, 31s. 9d. ; 
hematite iron, 41s. 104d. There was a very marked de- 
pression in the warrant market this morning, partly owing 
to the large quantity of iron (711 tons) sent into store yes- 
terday. Duchess commenced at 38s. 10d. cash. for Scotch 
iron, and at the close of the forenoon market sellers were 
asking 38s, 94d. ; and in the afternoon transactions at 4d. 
less per ton were reported. Cleveland iron declined 
in price 2d. per ton during the day, but the price 
of hematite iron remained practically unchanged. It 
is difficult to prognosticate the course of the market for 
the early future, as prices are so easily influenced by what 
seem to many people to be comrereiney unimportant in- 
cidents. On the whole there is not much change to report 
in regard to the trade outside of the purely speculative de- 
partment. A part of the hopeful feeling recently prevail- 
ing was due to the fact that some of the extensive con- 
sumers of pig iron, who had not bought any for a con- 
siderable period, had lately closed some contracts at low 

rices. Two additional blast furnaces have been blown 
in during the week—one at Glengarnock Iron Works, 
making basic pig, and one at Shotts Works, making 
ordinary Scotch iron—so that there are now 87 blow- 
ing, as compared with 75 in the corresponding week 
of last year. The shipments of pig iron from all Scotch 
ports last week amounted to 6001 tons, against 7271 
tons in the corresponding week of 1887. They included 
480 tons for the United States, 1040 tons for Aus- 
tralia, 225 tons for Italy, 260 tons for Holland, smaller 

uantities for other countries, and 2808 tons coastwise. 

he stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores yesterday afternoon stood at 963,461 tons, 
as compared with 960,518 tons this day week, thus show- 
ing for the five days an increase of 2943 tons. 


Shipments of Locomotive Engines.—In the shipments of 
machinery, &c., from the Clyde, reported last week, there 
were included eight locomotive engines—four for Bombay 
of the value of 8000/., and four for Tientsin, of the value 
of 75007, 


Large Sailing Ship.—Messrs. Russell and Co., Port- 
Glasgow and Greenock, are about to lay down the keel of 
what, when completed, will be the largest sailing ship in 
the world. Her net register will be 3300 tons, or about 
800 tons more than that of the Palgrave, which was built 
at Port-Glasgow three or four years ago by Messrs. 
William Hamilton and Co., and is at present the largest 
sailing vessel afloat. The new vessel has been ordered by 
a firm of Liverpool shipowners. 


Specimens of Spanish Iron Ore for the Glasoow Exhibi- 
tion.—A steamer laden with iron ore from Bilbao arrived 
at Port-Glasgow last Saturday, and a special feature of 
her cargo is two splendid blocks of hematite ironstone 
each weighing about 15 cwt. These ow ape which 
are said to be the largest masses of that kind of ironstone 
ever seen in this part of the kingdom, are to be shown in 
the forthcoming Glasgow International Exhibition. They 
were provided by Mr. Main, mining agent, Bilbao. 


Large Contracts for Scotch Steam Coal.—Contracts for up 
wards of 60,000 tons of the famous Slamannan steam coal 
worked by Messrs. James Nimmo and Co., of the Lang- 
rigg Collieries, have been secured this year for the Danish- 
Swedish, and Norwegian State Railways, which a few 
years ago only took English coal. This year’s prices are 
said to be on the average about 3d. per ton less than were 
obtained for similar supplies last year. 


Institution of Engineers and Shipbuilders in Scotland.— 
An ordinary meeting of this Institution was held last 
week, Mr. Henry Dee, vice-president, in the chair. 
A discussion took place on Mr, W. Archer’s paper 
on ‘The Stability of Yachts,” the principal speaker 
being Mr. J. H. Biles. Mr. James M. Storrar’s paper on 
** Liquid Fuel” was also brought up for discussion, in 
which Mr. F. J. Rowan was the chief speaker. The last- 
named gentleman subsequently read a paper on * The 
Application of Electricity to Portable Engineering Tools,” 
Some remarks were made upon the subject of the pad 
by Mr. George H. Cottam, of the Brush Electric Light 
Company, who was B pe by invitation, and the dis- 
cussion was adjourned till next meeting. Mr. Lawrence 
Hill then read a paper dealing with losses of ships at sea 
and the prevention of them by the use of proper bulk- 
head doorways, 


Alarming Accident at the Forth Bridge.—Last Friday a 
most alarming accident occurred at the Forth Bridge. 
There were four men engaged with a crane lifting a girder 

m of about 30 cwt. on one of the cantilever erections 
on Inchgarvie, and before the work was completed the 
crane completely collapsed. It was torn out of its socket, 
and the wrecked crane and boom went crashing down 
into the river. One of the men was struck by the jib of 
the crane, and was knocked from the platform. He fell 
upon the rocks below, a distance of at least 150ft., and 
his death was instantaneous. The other three men were 
also struck and injured, but not fatally. The crane was 
guaranteed to lift two tons, and it had been in use for 
about seven months, 


NOTES FROM THE SOUTH-WEST. 

Cardif{.—The steam coal trade has been extremely 
active, last week’s shipments having attained an aggre- 
gate of nearly 190,000 tons. It would appear from such 
figures as these that Welsh steam coal is growing in favour. 
Shipments have also been assisted by an advantageous 
working arrangement recently concluded between the 
Taff Vale and the Great Western Railway Companies, 
this agreement having secured a material reduction in 
rates for the carriage of coal, &c., from the Monmouth- 
shire valleys to Cardiff. House coal has been active; 
patent fuel has not wo Poa much change. The manu- 
factured iron and steel trades have ruled quiet at former 
rates ; heavy section steel rails have made 4/. 5s., and 
light section ditto, 47, 15s. to 5/. 5s. per ton, The demand 
for Spanish iron ore has improved. 


Birmingham and the Severn.—The Birmingham Town 
Council recently appointed a committee to consider the 
whole question of waterway connecting Birmingham with 
other great centres. An exhaustive inquiry was made as 
to the facilities of the proposed Severn Ship Canal and 
of the route vid the Trent to Hull; the preponderance of 
evidence appeared to the committee to be in favour of the 
London scheme, all the canals on the route being inde- 
pendent of railway control. In their report to the council, 
the committee, among other things, expressed their 
opinion ‘‘ that, while it is highly desirable that this im- 

roved communication should created with London, 

iverpool, Hull, and the Severn ports, yet the ports of 
London and ay | 60 are of greater importance to Bir- 
mingham traders than the Severn ports.” 


Milford Haven.—A practical proof has just been 
afforded of the fact that Milford Haven as a port of call 
for mail steamers has a great advantage over Liverpool. 
The African steamship Cameroon from Sierra Leone 
landed mails and passengers at Milford Haven on Friday. 
The mails left by the afternoon train due in London at 
2.45 p.m., saving 48 hours in delivery. The steamer was 
coaled by Messrs. Kelway and Sons, and proceeded three 
hours after her arrival. 


Newport.—The coal trade has been brisk all round. Iron 
ore has been in request at lls. 9d. perton; Bilbao rates 
are reported to be hardening. Steel rails have been in 
good demand, heavy sections being quoted at 4/. to 
4l. 2s. 6d., and light sections 4/. 15s. to 5. 5s. per ton. 


Devonport Dockyard.—This dockyard will complete dur- 
ing the ensuing financial year one first-class cruiser, one 
second class cruiser, one torpedo gunboat of the first class, 
five first-class gunboats and two first-class torpedo gun- 
boats, at a total cost of about 100,000/., besides two first- 
class gunboats at a cost of about 76,0001. About two- 
thirds of these sums are for labour, and about one-third 
for material. The vessels now building in Devonport 
Dockyard are the Sharpshooter, first-class torpedo gun- 
boat, and the Pheasant and the Partridge, gunboats of the 
first-class. The latter vessel will be launched on the 10th 
prox., and the former a month later. 


Wye Valley Railway.—The directors of the Wye Valley 
Railway Company state in their report with reference to 
negotiations which were a year since pending with the 
Great Western Company for the purchase of the line by 
that company that they have met with considerable diffi- 
culties in arranging terms of purchase in consequence of 
the outstanding requirements of the line; but they are 
now able to announce that terms have been agreed upon, 
subject to the sanction of the shareholders of the Great 
Western Railway Company, and of the share and deben- 
ture holders of the Wye Valley Company. 


Tongrefail.—It is rumoured that the Glyn Colliery Com” 
pany intends to put up a large number of ovens for the 

urpose of making coke of the purest quality from the 
Ko. 3 Rhondda vein. Crushing and washing machines 
will also be erected. 


West Gloucestershire Water Company.—The half-yearly 
meeting of this company was held on Saturday at the 
pumping station, Frampton Cotterell. The report of the 
directors showed that although receipts from water rentals 
were daily increasing, they had not yet quite overtaken 
the working expenses. A further outlay for the laying 
of mains and distributing pipes was advocated. The re- 

rt, which was adopted, added: ‘*The extensions re- 
erred to in the engineer’s report, and which the directors 
have undertaken at a cost of about 4000/., will, when com- 
pleted, bring about 1400 more houses within reach of the 
company’s mains, and will bring up the total number of 
houses then passed by the mains to 2500, a number which, 
though considerable, will still be less than one-fourth of 
the total number within the limits of supply. In face of 
the increasing number of customers supplied, the directors 
have considered it prudent to order a duplicate | wee ing 
engine as a reserve, and this wil! shortly be completed.” 


Water at Bristol.—The forty-second annual meeting of 
the Bristol Water Works Company was held at Bristol on 
Saturday, Mr. H. N, Abbot presiding. The chairman, 
in moving the adoption of the directors’ report, said in 
1869 the company had expended 400,000/. capital, and it 
had a revenue of 17,000/. gross, while it only paid 4001. 
per annum in taxes. In 1874 the capital expenditure came 
up to 615,000/., and the company’s taxes had grown to 
22001, In 1887 the revenue had grown to 80,000/., and the 
capital had come up to 1,050,000/., while taxation had 
increased to 6600/. The construction of a new reservoir 
and filter beds at Barrow had been actively proceeded 
with during the year, and the new works would prove of 
great service to the company when completed. 


Milford Docks.—The Milford Docks Bill came on Mon- 
day before the Unopposed Bill Committee of the House 





of Commons. The object of the Bill is to extend the 





time for the completion of the Milford Docks for 
another year, and to enable the Miford Docks Company 
to raise additional capital to the extent of 60,000/. The 
amount of capital already raised by the company was 
stated to be 169,3567. The Bill passed through the Com- 
mittee with some amendments. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Tuesday. 
The Cleveland Iron Market.—To day there was a large 
attendance on Change, but like previous market days 
there was very little business transacted. Not only was 
there a dull feeling, but the reports from other centres 
showed weaker prices. No. 3 Cleveland pig iron, how- 
ever, remained nominally the same figure, being quoted 
ls. 6d. per ton for prompt delivery. Makers are en- 
couraged to adhere to their prices by the great reduction 
in stocks and the improved shipments. On Monday 
night Messrs. Connal and Co., the warrant storekeepers 
at Middlesbrough, had in stock 322,327 tons of pig iron. 
This is a further decrease of 5447 tons as compared with 
last week. With the finer weather the exports at Middles- 
brough are heavier, and this fact, together with the ex- 
panding home trade, brightens the outlook. In the finished 
iron trade there is more inquiry, and the several works on 
Teesside and in the North of England are much better 
occupied. The accountants’ returns furnished for the 
ard of Conciliation and Arbitration for the manu- 
factured iron trade of the North of England, and showing 
the production and prices during the past two months 
ending February 29, are very satisfactory. From these it 
appears that the total make of rails, plates, bars, and 
angles reached 46,740 tons, and that the average net sell- 
ing price per ton was 4/. 133. 0.92d. as against 49,819 tons 
and 4/, 12s, 0.87d. during the previous two months, 


Engineering and Shipbuilding.—Most of the engineering 
establishments are pressed for deliveries and are receiving 
fresh orders. The shipbuilding yards on the northern 
rivers continue active and have good prospects. The 
directors of Sir W. G. Armstrong, Mitchell, and Co., 
Limited, a few days ago decided to declare the usual 
half-yearly dividend of 5 per cent. per annum to be 

aid on the 31st inst. At the end of last week Mr. J. 

uncan Campbell, C.M.G., commissioner of Chinese 
Customs, took over officially three revenue cruisers which 
have been built by Sir W. G. Armstrong, Mitchell, and 
Co. for the Customs service to the Imperial Chinese 
Government. The vessels in question are the Chuen 
Tiao of 700 tons, and Li Kin and Kai Pau, each of 
500 tons, and with the exception of a small differ- 
ence in their size the vessels in general appearance 
are the same, They are formidable craft, smartly rigged 
as three-masted schooners, and have full poops, top- 
gallant forecastles and hurricane decks amidships, under 
which are provided most airy and comfortable cabins and 
accommodation for the officers and crew. The vessels are 
built to the highest class at Lloyd’s and all their arrange- 
ments are made of the most complete character. Each 
vessel is fitted with two 20-pounder breach - loading 
Armstrong guns, and two rapid-firing Hotchkiss guns, 
which guns are so <a as to fire on either 
beam and also right ahead and astern. The engines are 
triple-expansion and have been manufactured by the 
Wallsend Slipway and Engineering Company, being 
capable of propelling the vessel at a speed of 12 knots. 
Since our last notice the powerful steamship Rufford 
Hall, built by Palmer’s Shipbuilding and Iron Company, 
at Jarrow, for the Hall Line of Liverpool, has had her 
successful trial trip off the Tyne and has proceeded to 
London. On Saturday the s.s. Alogons, built by R. 
and W. Hawthorne, Leslie, and Co., for the Brazilian 
mail service, had her trial trip and showed a speed of 153 
knots. This fine steamer is built of steel, and has 
accommodation for 500 passengers. Messrs. William 
Dobson and Co., of Low Walker, on the Tyne, launched 
on Saturday the Candia, a fine iron screw steamer of 
2000 tons, built for a Newport firm. She is intended 
for the general carrying trade, and will be fitted with 
triple-expansion engines by Messrs. Black, Hawthorn, 
and Co., of Gateshead. 


The Steel Trade.—Al! the steelmakers are well em- 
ployed, and prices are firm. Plaate makers are still 
ressed for deliveries, and there is a continued demand 
or all kinds of shipbuilding material. 





Roya InstituT1Ion.—The following are the lecture 
arrangements after Easter: Dr. Charles Waldstein, 
three iectures on “ John Ruskin ;’ Mr. Walter Gardiner, 
three lectures on ‘“‘ The Plant in the War of Nature;” 
Mr. Sidney Colvin, three lectures on ‘* Conventions and 
Conventionality in Art ;” Professor Dewar, six lectures 
on ** The Chemical Arts ;” Professor T. G. Bonney, three 
lectures on ‘‘ The Growth and Sculpture of the Alps;” 
Mr. Carl Armbruster, seven lectures on ‘“‘ The Later 
Works of Richard Wagner (with vocal and instrumental 
illustrations) ;” Professor C. E. Turner, three lectures on 
‘* Count Tolstoi as Novelist and Thinker,” The following 
are the probable arrangements for the Friday evening meet- 
ings after Easter: Professor Flower, ‘‘ The Pygmy Races 
of Men;” The Right Hon. Sir William R. Grove, “‘ Anta- 
onism ;’ Mr. James Wimshurst, ‘‘ Electrical Influence 

achines ;” Professor J. K. Laughton, ‘* The Invincible 
Armada : fgg eg Retrospect ;’ Mr. W. H. Barlow, 
** Building the New Tay Bridge;” Mr. Francis Galton, 
** Personal Identification and Description ;” Professor J. 





A. Ewing, ‘‘ Earthquakes and how to Measure them ;” 
and a discourse by Professor Dewar. 
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LOCOMOTIVES FOR NEW SOUTH 
WALES. 

In a recent article (vide ENGINEERING, page 193 
ante) we incidentally alluded to a matter in con- 
nection with this subject as affording further evi- 
dence of the partisan spirit that seems to have 
guided the action of the New South Wales Rail- 
way authorities in this affair since the accession 
to office of the present Government. We allude to 
the so-called ‘‘ trial” of the engines advocated, re- 
spectively, by the locomotive engineer and the 
tramway superintendent, the latter of whom, it 
will be remembered, was called in by the Minister 
for Public Works to advise in the matter over the 
head of the locomotive engineer, notwithstanding 
the latter being retained in his position as respon- 
sible head of the locomotive department. 

In proceeding to give particulars, we would pre- 
face our remarks by saying that, as far as the main 
point of the case we are about to deal with is con- 
cerned, the relative merits of the locomotives ad- 
vocated by each is of no more importance than was 
the personal matter between the locomotive engi- 
neer and his late subordinate, touched upon in our 
previous article. The point in the case has refe- 
rence to the unfairness that marked the conditions 
under which, by the authority of the minister, the 
trial was made, and which, in our judgment, indi- 
cated a preconceived desire to make out acase in 
favour of the engines advocated by the tramway 
superintendent, to the prejudice of those specified 
by the locomotive engineer, whereby an excuse 
might be afforded for ignoriag the tenders received 
from this country, and diverting the orders for 
locomotives into other channels. 

It will perhaps serve to elucidate the case if we 
give, in the first instance, a brief description of the 
engines recommended by the locomotive engineer, 
on the one hand, and by the tramway superinten- 
dent on the other. Those specified by the locomo- 
tive engineer for goods traflic were outside-cylinder 
six-coupled engines, with a two-wheeled bogie in 
front, having a fixed wheel base 11 ft. long, the 
driving wheels being 4 ft. in diameter, and the 
cylinders 19. in., with a stroke of 24 in., the grate 
area 20.8 square feet, the total heating surface 
1143 square feet, the weight on the coupled wheels 
354 tons, and the tractive power of the engine 
180 lb. per pound of effective pressure in the 
cylinders. The engines specified by the locomotive 
engineer for passenger traflic were also outside- 
cylinder engines, but with four coupled wheels and 
a four-wheeled bogie in front, the fixed base being 
8 ft. 3in. long, the driving wheels 5 ft. 6in. in 
diameter, and the cylinders 19 in., with a stroke of 
26 in., the grate area 20 square feet, the heating 








0| surface 1214 square feet, the weight on the coupled 


wheels 30 tons, and the tractive power 142. It is 
with the latter engines we have at present more 
especially to deal, as having been the subject of trial 
with those advocated by the tramway superinten- 


3 | dent. 


The engines recommended by the last-named for 


15} passenger traffic were of the make illustrated on 
5| Page 194 of the New York Railroad Gazette of 


March 27, 1885, to which we alluded in our former 
article, these having outside cylinders, six coupled 
driving wheels, with a two-wheeled bogie in front, 
and a fixed wheel base 15 ft. long, the driving 
wheels being 5 ft. in diameter, the cylinders 18 in., 
with a stroke of 26 in., the grate area 17 square 
feet, the heating surface 1306 square feet, the 
weight on the coupled wheels 35 tons 5 ewt., 
and the tractive power 140. The engines recom- 
mended for goods traftic were of the American 
‘* Consolidation” type, with eight coupled wheels 
4 ft. in diameter and a two-wheeled bogie, the 
cylinders being 20 in. in diameter, with a stroke of 
24 in., the firebox 9 ft. 10 in. long inside and 2 ft. 
94 in. wide, and the total weight of the engine and 
tender in working order 72 tons. 

It will be observed, on comparing the passenger 
engines, that the essential difference (apart from 
any differences in detail) is in the size of the driving 
wheels, and in the distribution and amount of the 
adhesion weight, the engines specified by the loco- 
motive engineer having four coupled wheels, loaded 
to 30 tons, while those recommended by the tram- 
way superintendent have six coupled wheels loaded 





to 35 tons 5 cwt. It is clear, therefore, that to the 
latter the advantage would fall on the steeper gra- 
dients, while the advantage would be with the 
former on the more level portions of the line. The 
papers laid on the table of the Legislative Assembly 
show that the purpose for which the locomotive 
engineer intended the engines in question was 
that of running passenger trains from Sydney to 
Bathurst, on the Western Main Line, a distance of 
144 miles, on which the gradients for the greater 
length do not exceed what are regarded in New 
South Wales as normal and moderate, namely, short 
though frequently recurring lengths varying from 
the level up to 1 in 60, and occasionally 1 in 50. 
But on a portion of the length, commencing 36 
miles from Sydney, the line, in crossing the divi- 
ding range of mountains, ascends on gradients of 
1 in 30 for 2% miles, succeeded by long and fre- 
quently recurring gradients of 1 in 33 on a length 
of about 27 miles to the summit of the line. Thence 
after a run of some 22 miles, over gradients varying 
up to 1 in 55, the line descends rapidly by gradients 
of 1 in 40 for about 5 miles, until it reaches a way- 
side station at Eskbank, 944 miles from (and 2990 ft. 
above the level of) Sydney, whence the distance to 
Bathurst is 50 miles, over the more easy gradients 
we before referred to, the total fall in that distance 
being 890 ft. It is no part of our business to ex- 
press an opinion as to which of the two types of 
engines in question was the more suitable on the 
whole for the purpose intended. Our object, as we 
have already said, is to criticise the spirit in which 
at times locomotive questions are determined by the 
authorities in New South Wales, and which has 
formed so marked a feature throughout the whole 
of this transaction. 

The proposal to go through the form of a trial to 
determine the question between the locomotive 
engineer and the tramway superintendent, appears 
to have followed a reply by the former to the report 
of the latter, which, it will be remembered, was 
withheld from the knowledge of the locomotive 
engineer until after its publication in the press. 
On this point, in addressing his reply to the 
minister, the locomotive engineer wrote: ‘‘ It 
would only have been an act of justice if, before 
such documents had been made public, the honour- 
able minister had submitted such to me, and 
requested that I would reply tothem. Such reply 
could then have been considered in conjunction 
with the strictures on my recommendations made 
by the superintendent of tramway rolling stock, 
and such a course would, if the minister had seen 
fit still to maintain the action he has taken, at least 
have given him an opportunity of judging of the 
correctness or otherwise of my opinions and actions, 
The first intimation I had concerning this matter 
was from the columns of the public press ; and a 
consideration of the minister’s action, without re- 
ference in any form to me, forces the conclusion 
that any explanation I may have to offer will not in 
any way have the effect of altering his decision.” 
In the concluding opinion the locomotive engi- 
neer was entirely correct, as subsequent events 
proved. 

At this stage the Commissioner for Railways seems 
to have come on the scenes as a supporter of the 
ministerial action against the locomotive engineer, 
and in a minute dated May 20, 1887, he requested 
the latter to furnish him with the ‘‘ proposed condi- 
tions of test” under which the engines advocated 
by him should be tried against those recommended 
by the tramway superintendent. The reply of the 
locomotive engineer was a fair and reasonable one. 
He suggested ‘‘ that each class of engine should be 
put torun the day passenger trains between Sydney 
and Bathurst, and an accurate account kept of load 
hauled and stores consumed.” In the mean time 
the commissioner appears to have requested the 
tramway superintendent also to name conditions ; 
who, in reply, laid down a number, which, as was 
perhaps natural in the circumstances, were entirely 
in favour of the engine recommended by himself. 
The more notable of these were: ‘‘ That the trial 
trips should be from Sydney to Eskbank and back ;”’ 
that the train should consist of a definite number 
of carriages, viz., ‘‘ eight of the double-bogie type ;” 
that water should be taken only at stations specially 
selected by him; and last, but not least, that 
‘*neither engine should have any sand in the sand- 
boxes,” and that the ‘‘ brake-blocks, hangers, and 
rods should be taken off each engine.” One condi- 
tion he proposed to which we may refer, not as being 
unreasonable, but as one which, in contrast with 
the others, seems to us reasonable and practical, 
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and for which we are only too pleased to give the 
author full credit. The proposal was that the 
trial trains should be ‘“‘run to a time table made 
out by the traffic manager, time the same as the 
western mail on the up and down journey.” At 
the foot of these extraordinary conditions the com- 
missioner wrote a minute, which, coming from a 
non-professional man on a matter of locomotive 
practice, is probably only equalled in its absurdity 
by the various ministerial minutes on the subject. 
It was as follows: ‘‘The tests proposed by the 
superintendent of tramway rolling stock are pre- 
ferable. Will the locomotive engineer say if he 
has any observation to make or any suggestion in 
connection with them?” The locomotive engineer 
had, reasonably enough, several important observa- 
tions to make on them, as being, he said, ‘‘at 
variance with the work” for which his engines 
‘were designed, and intended to perform.” He 
pointed out that ‘about two-thirds of the journey 
proposed was over the mountains, where fast running 
was not possible with any engine,” and that, in 
order to give a fair result, the trials ‘‘should be 
made to extend to Bathurst, where the engines had 
to run with the trains, or from Sydney to Goulburn” 
(a similar length of railway on the southern main 
line), ‘‘ and, if possible, a clear run of about 30 miles 
between stopping places arranged for, so that the 
speed might be ascertained.” With regard to the 
load proposed by the tramway superintendent, he 
pointed out that it was equal to sixteen ordinary 
carriages, whereas the train load in regular service 
was twelve carriages, adding: ‘‘I therefore con- 
sider that what is proposed is simply a test of power, 
where a goods engine will, of course, give better 
results than a passenger engine, particularly over 
the portion of the line proposed by the tramway 
superintendent, chiefly mountain grades where the 
running is slow. I consider the ‘ service load’ should 
be adhered to in the trials.” As regarded the 


watering of the engines he considered that ‘‘ water 
should be taken when each considered it necessary, 
but that time lost in taking it should be calculated.” 
He objected to ‘‘ dispensing with anything pro- 
vided for the more efficient working of the en- 
gines.” On that account he ‘‘ protested against the 
sanding arrangements not being availed of, if 


necessary,” as well as to the removal of the brake 
arrangement. He further stated that, ‘‘ if it were 
decided to have the engines tested as to their rela- 
tive merits under all circumstances,” he thought 
‘© such tests should be conducted under the direc- 
tion and supervision of properly qualified locomo- 
tive experts outside the department, who could have 
no interest in the result,” and he concluded with 
the very apt remark that the tramway superinten- 
dent ‘‘ appeared to be stipulating for conditions to 
suit as nearly as possible the type of engine he 
recommended,” while ‘‘ the conditions laid down 
should approximate as closely as possible to those 
under which the traffic had to be worked and which 
a locomotive engineer would be guided by in order- 
ing his type of engine.” 

Regardless, however, of the opinion of the 
Government locomotive engineer, the conditions 
laid down by the tramway superintendent were, on 
the recommendation of the commissioner, approved 
by the Minister for Works, and ordered to be ad- 
hered to, the only concession granted therefrom 
being that ‘if, in the judgment of the experts, 
the rails were greasy, sand might be used,” 
although ‘‘if the day waa fine and dry no sand was 
to be placed in the boxes.” It was also conceded 
that water should be taken as required. Further, 
it was agreed that the ‘‘testing” of the engines 
should be made ‘‘under the supervision of two 
locomotive experts.” The minister, however, re- 
served to himself the nomination of the experts, 
while, at the same time, the testing was directed to 
be confined to a single trip by each engine in each 
direction on separate days, and to the limited 
portion of the line between Sydney and Eskbank. 
That there might be no departure therefrom, the 
experts were supplied by the Commissioner for 
Ruilways with copies of the conditions laid down. 
The minute by the commissioner giving the reason 
for the above limitations is, we have no hesitation in 
saying, entitled to prominence amongst the many 
minutes written in connection with this matter. 
It is as follows: ‘‘If the trials be made beyond 
Lithgow” (i.e., Eskbank Station) ‘‘it will mean 
four days instead of two will be consumed in 
the trials. The trials will not commence till 
Wednesday morning. On Friday we shall require 
all our rolling stock to meet the requirements of 





the excursion traffic of Jubilee. I must there- 
fore decide that the test be made between Sydney 
and Lithgow, and be concluded on Thursday 
night.” It is thus, after months of needless delay, 
that locomotive questions, involving the expendi- 
ture of hundreds of thousands of pounds, and in 
dealing with which both the minister and the com- 
missioner must needs leave their proper duties to 
assume the réle of amateur engineers, and meddle 
in technical details, are summarily disposed of in 
New South Wales. 


THE NEWBERY-VAUTIN PROCESS. 

Our esteemed contemporary, the Engineering and 
Mining Journal, has again ‘“‘returned to the 
charge” on this subject, and in doing so it has 
followed the peculiar course hitherto adopted, 
that of introducing into each article a series of 
accusations and arguments, and then, wisely and 
conveniently ignoring them in the next. One of 
the notable features of the controversy is, the 
strange tone of bitterness expressed by the writings 
of our contemporary; it savours of disappointed 
hopes, engendered perhaps from the fact, that 
the processes of Dr. Mears and Mr. Davis, so 
proudly alluded to as having been noticed in 1880, 
did not fultil the expectations of their sponsor. 
We believe we are correct in saying that every 
attempt to carry out these processes has proved a 
dismal failure in America, to the dismay of the 
projectors, and to the loss of those who found the 
necessary capital. And we believe that the writer 
of the articles under consideration took a keen 
interest in these unfortunate attempts. But he 
should not iusist on measuring the results obtained 
by other people, by the failures of several years ago, 
nor imagine that capital lost, and time wasted then, 
justify him in passing condemnation now on any one 
who follows with firm step the path on which his 
devious feet had strayed. 

Returning to the latest effort to demolish Messrs. 
Newbery and Vautin, we notice that our first de- 
scriptive article on their process has been repro- 
duced in the columns of the Engineering and Min- 
ing Journal. We are glad of this, because the 
readers of that paper will now, for the first time, 
be able to judge for themselves as to the nature of 
our criticisms on the process, and as to the disposi- 
tion of the ‘‘ egregiously erroneous statements ” 
made by us, and also of the manner in which they 
have been ‘‘ promptly dissipated.” 

We stated that the patentees had ‘‘developed a 
process which they claim to combine all the ad- 
vantages of the foregoing methods (Plattner, Hen- 
derson, Clark, De Lacy, Mears, and Deetken), and 
by the addition of certain improvements in the 
machinery and mode of treatment, to overcome 
the difficulties which have hitherto prevented the 
general adoption of the chlorination process.” That 
certain difticulties—chemical, mechanical, or finan- 
cial—prevented the general adoption of chlorina- 
tion as a means of gold extraction, cannot for a 
moment be disputed, else, why are chlorination 
works few and far between, when the principle has 
been known since 1851? The soundest evidence of 
the justice of Messrs. Newbery and Vautin’s claims, 
and the cause of our having given them publicity, 
is the number of works adopting their principle, 
which have sprung into existence since the 
conception of their process some two and a half 
years ago; the practical success of these works, 
and the number of plants now being made for 
mineowners, by the machinery manufacturers 
of London, so that this process may be applied 
both by old and new gold mining companies to 
the treatment of their ore. 

To deal with the last line of arguments raised, we 
will take the main items seriatim. Itis now stated 
by the Engineering and Mining Journal that 
Messrs. Newbery and Vautin ‘‘claim burning the 
charcoal to get the gold precipitated onit. Since 
we exposed the enormous difficulty and practical 
failure of this process, ENGINEERING now says the 
gold is dissolved off the charcoal, and is then preci- 
pitated again by something else. Another source 
of loss.” Then in reference to work done at the 
Treadwell Mill, Alaska: ‘‘ The filtrate is decanted 
off and run through sawdust instead of charcoal 
filters, and the sawdust is burned (with great 
difficulty) to get the gold, just as Newbery-Vautin 
did with charcoal until they got the recent inspira- 
tion of dissolving the gold from the charcoal for 
the fun of precipitating it with something else and 
having another chance to lose it.”” We have never 
stated that they ‘‘ claimed” the burning of charcoal 








as part of their patents; we stated they burned it 
to obtain the gold, or as an alternative, dissolved 
the gold from out of the charcoal filter, and preci- 
pitated it from a neutral solution, by means of sul- 
phate of iron. There is no enormous difficulty in 
burning charcoal, unless such difficulty has arisen 
from the same want of knowledge on the part of our 
contemporary which characterised his previous ex- 
periments with chlorination. With a properly con- 
structed furnace, charcoal may be burned with extra- 
ordinary facility and rapidity ; in proof of this, at 
Mount Morgan, the largest chlorination works in 
the world—where with their additional plant, just 
finished, they chlorinate nealy 300 tons of ore daily 
—every ounce of charcoal is burned ; it is the only 
eee re haere mre and not theleast difficulty 

ever been experiencedinthis operation. If atany 
particular works, for some local reason, the manager 
may consider it more advantageous to collect the 
gold by dissolving it from the charcoal, he can deal 
with the whole contents of the filter—a small 
quantity of charcoal containing all the gold from 
even 1000 tons of ore, according to richness. The 
gold in this may be dissolved by a small quantity of 
solvent solution, from which, when made neutral, 
all gold may be precipitated without any difficulty or 
loss. In this particular, again, the only loss or 
difficulty we can conceive, is that which would arise 
from the ignorance or carelessness of the operator, It 
would be absurd to compare, in points of economy, 
efficiency, or time, this method with that of precipi- 
tating the gold in vats by ferrous sulphate, hydro- 
gen sulphide, or any such precipitant, from the 
whole volume of liquor passed into them from the 
leaching tubs ; imagine the vat capacity necessary 
for the collection of liquor from 200 or 300 tons 
of ore chlorinated daily, not to mention the 
enormous loss which would assuredly arise, if sufti- 
cient time was not allowed for the fine gold to 
settle. With exceptional ore, such as that cited at 
the Treadwell Mill, it may be quite practicable to 
precipitate gold with ferrous sulphate or hydrogen 
sulphide, without throwing down other metals, 
together with lime and magnesia, because of their 
non-existence in the ore, but when such are present 
it is a clumsy and impracticable method. We will 
quote from an American author on this point— 
Aarons, in a work published in 1881, page 120-- 
referring to precipitation of gold by hydrogen sul- 
phide: ‘‘Insome European works the gold is, or 
was, thrown down as a sulphide. This method has 
the disadvantage of precipitating also copper and 
some other metals, if present.” For this very 
reason it was abandoned by Messrs. Newbery and 
Vautin in favour of charcoal. In our experience all 
elements soluble in hydrochloric acid will pass 
through a charcoal filter, gold alone being precipi- 
tated. The Engineering and Mining Journal states : 
‘*The charcoal filter does not throw down lime and 
magnesia from all solutions ; but it does from some, 
and has been rejected here after full trial extending 
over years.” 1t would indeed be interesting to 
chemists to be informed on really good authority, 
from what solutions, met within practice, lime and 
magnesia may be thrown down by charcoal ; we 
have not yet met with any. 

Our contemporary hints darkly at the abundance 
of its knowledge on the subject of leaching pulp. 
Would it not be greatly to the advantage of the 
world at large, and Messrs. Newbery and Vautin 
in particular, if this information was vouchsafed 
them? They certainly state that their specially 
constructed vacuum pump applied to the leaching 
vat produces within their experience the best 
results they can obtain, and their works have been 
treating for two years past not ‘‘10 to 15” tons 
daily, but on an aggregate several hundreds of tons 
in every twenty-four hours. 

It is refreshing to note the confidence with which 
our contemporary expresses an opinion upon sub- 
jects of which, from the peculiarities of the case, 
he can have no personal knowledge ; for instance, 
‘*Mount Morgan ore is one of the easiest to chlori- 
nate ever worked, owing to its character.” We 
have before us a letter from a gentleman who took 
an active part in its development, and who now 
holds over one million sterling interest in the pro- 
perty, in which letter he states: ‘* Previous to 
adopting the process (Newbery- Vautin) we lost one- 
half, and in some cases seventy per cent. of the 
gold ;” before the adoption of the process every 
known method of treatment was tried. 

The letter of Mr. Thies, quoted by our con- 
temporary, says, in reference to gas pressure, 
‘* Any one working the chlorination process with gas 
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pressure will soon abandon it as a nuisance and 
absolutely useless.” This is exactly what has been 
done in Australia; gas pressure there was aban- 
doned as a nuisance. With regard to the quan- 
tity of chemicals used, we gave 121b. of bleach and 
14 Ib. of sulphuric acid as sufficient to produce a good 
chlorination with one ton of ore ; this the Engineer- 
ing and Mining Journal states is not the case, because 
with them it was found insufficient, when ‘‘ working 
with and without pressure in the barrel.” How was 
the necessary pressure obtained? It could not be 
with the amount of chemicals in question, and any 
other gases pumped into the barrel would produce 
disastrous reactions. Perhaps the next contention 
raised will be that air pressure was tried in America 
years ago and abandoned. If not, how can our 
contemporary be so confident that air pressure is of 
no value as an aid to chlorination? We can only 
reiterate our statement, that the quantities given 
by us are sufficient; it is no ‘‘fine spun theory,” 
but a fact amply demonstrated by extensive prac- 
tice. The evidence to support the statement, apart 
from practice, is irrefutable ; 12 lb. of the ordinary 
bleach of commerce, with 14 lb. of sulphuric acid, 
will produce on an average 4 lb. of chlorine; this 
quantity, according to the atomic theory, will com- 
bine with over 7 lb. of gold, whereas in practice it 
is not advisable to chlorinate without diluting with 
sand or poorer ores any ores or concentrates con- 
taining more than 10 oz. of gold to the ton. 

The Engineering and Mining Journal states that 
‘¢the Australian Government mine reports do not 
furnish us with this information” (particulars of 
the process), also ‘‘that the Newbery-Vautin 
‘claims’ are not recognised or accepted in Aus- 
tralia.” In the annual report of the Secretary for 
Mines and Water Supply—Victoria, 1886—page 
106, we find ‘‘the special economy of the process 
(Vautin’s) is the rapidity with which the work can 
be performed, and its almost chemical accuracy. 
Its special novelty consists in working chlorine 
under air pressure, in the exhaust to remove the 
unused chlorine, and in the rapid filter”—this re- 
port referred to work done in 1885. 

The following is from the report of the sec- 
tional committee of the Industrial and Techno- 
logical Museum for 1885 (Victoria): ‘‘ In the metal- 
lurgical laboratory Mr. Vautin carried 
out a series of experiments, with a view of modify- 
ing the chlorine process of gold extraction, so as to 
adapt it to the treatment of large quantities of ore. 
The practical result of these experiments has been 
so great that one local foundry has already received 
orders for several thousand pounds’ worth of machi- 
nery for carrying out the new process as devised in 
the laboratory.” 

In the last annual report of the Secretary for 
Mines and Water Supply, Victoria, 1887, we find 
a fulland and detailed description of the Newbery- 
Vautin process, together with plates showing the 
construction and arrangement of the machinery. 
In commenting on the process the report states : 
‘* The improved rapid chlorination process is in use 
at the United Pyrites Company’s Works, Pinch-gut 
Gully, Sandhurst, with very satisfactory results. It 
is also used at the celebrated Mount Morgan Mine, 
Queensland.” This of course only refers to work 
done in 1886 and does not record later developments. 
Our contemporary has been kind enough to throw 
doubt on the accuracy of our record, regarding the 
amount of gold extracted from the Mount Morgan 
ore ; by referring, in the report just quoted from, 
to page 87, there will be found the following: ‘‘ The 
Mount Morgan Mine is now treating many hundreds 
of tons of ore per week through having an adapted 
process, which was originally a German invention, 
and the amount of loss is so small that the ordinary 
assay does not give weighable returns.” 

In the Legislative Assembly, Melbourne, Victoria, 
August 3, 1887, the Premier was asked to appoint 
a Royal Commission to inquire into the treat- 
ment of pyritous ores, and the following reply 
was given as reported in the Melbourne. Argus of 
next morning : 

In reply to Mr. Hunt, Mr. Gillies said it was not desir- 
able just now to appoint a commission to ascertain the 

t means of treating pyritous ores. In the last annual 
report of the Secretary of Mines, Newbery and Vautin’s 
Process was referred to; and Mr. Vautin had gone home 
for the purpose of having it thoroughly tested. If the 

rocess was successful it would revolutionise mining. 
4 ae the result of the experiments, nothing could be 

This does not quite bear out the statement that 
the ‘‘ claims” are not recognised or accepted. 

In the final paragraph of the article we have been 





criticising, our contemporary falls into the fatal 
error committed so often by those whose cause is 
weak, and whose arguments are no longer tenable; 
it descends to .personal abuse, and to ascribing 
unworthy motives, the very absurdity of which 
carry with them theirown condemnation. To these 
we make no further allusion, but we may be per- 
mitted to express the hope that our contemporary 
will realise the obvious fact that his inability to 
achieve a success does not definitely prove that 
success in the direction of his imperfect efforts is 
unattainable, and that Australia, which has profited 
much by what she has learnt from the United 
States, is able now and then to make some return 
for the obligation she has so often gladly incurred. 





FIRE OFFICE RULES. 

Tue Guardian Fire Assurance Office, acting in 
conjunction with the Westminster Fire Office, have 
brought out a set of eminently reasonable and 
practical rules to be observed in the installation 
of electric lighting within buildings. We think 
that the new regulations will be cordially re- 
ceived by electric engineers, and will do much to 
smooth the difficulties they have hitherto expe- 
rienced in dealing with insurance companies. The 
fact that two associations of the first rank have 
co-operated in the production of the rules will 
pe the latter on a far higher level than the regu- 
ations issued by individual corporations, and thus 
we may expect these instructions will become the 
standard guide on the subject, until such time as 
the whole of the fire companies unite with the 
Council of the Society of Telegraph Engineers and 
Electricians, to lay before the trade the conditions 
to be fulfilled in the erection of installations and 
the method of doing so. Concerted action of this 
kind, however, seems so far distant, that the new 
regulations have, probably, a career of considerable 
length and i usefulness before them. 

The most noticeable feature of the Guardian and 
Westminster rules, as compared with the Phoenix 
rules is their simplicity and straightforward cha- 
racter. They strike us as having been drawn by an 
engineer who is perfectly familiar with all the risks 
and dangers of electric lighting, who can put his 
finger on each danger, and point out the exact 
means of prevention without any hesitation, and 
who at the same time keeps in view the reasonable 
demands of manufacturers. There is a complete 
absence of permissive clauses, and of constant refer- 
ence to the dispensing power of the inspector. Engi- 
neers are not told that they must do such and such 
things, and if they cannot conveniently do so, must 
apply to the inspector for permission do something 
else. A comparison of two rules taken almost at 
random—No. 4 Phoenix and Nos. 5 and 6 Guardian 
—will illustrate this difference most plainly. These 
rules read as follow : 

4. All conductors must be highly insulated with india- 
rubber or other approved equally good material or 
materials that will not too readily become plastic, that are 
impervious to moisture, and that are of lasting quality ; 
and the insulation should be protected by strong and 
durable coverings, such as braided hempand the like. The 
insulation should be as uninflammable as practicable, 
regard of course being had that neither its efficacy nor 
its durability is in any way diminished thereby. No 
material or materials will be allowed to be used under 
any circumstances for the purpose of insulation except 
those that are approved by the inspector from the Fire 
Office. The composition, quality, and resistance of the 
insulation of all conductors must be to his entire satis- 
faction. Conductors merely insulated with cotton, or 
cotton treated with paraffine wax (or analogous substances) 
will not be allowed unless under very special circum- 
stances, for which permission must first be obtained. Bare 
conductors laid in wood will not be considered as coming 
under the head of insulated. (Phenix Rules.) 

5. Conductors must be insulated throughout with a 
covering combining mechanical and electrical protection, 
impervious to moisture. Such covering to contain at 
least one coating of india-rubber, gutta-percha, or 
bituminous compound. 

6. Insulation resistance in no case to be less than 
150 megohms per statute mile. (Guardian Rules). 

This is a very fair example of the styles of the 
two sets of rules, and there can be no difference of 
opinion which is the more satisfactory for an engi- 
neer to work under, or which will better enable him 
to turn out reliable work at a reasonable rate. Under 
the former is kept in a constant state of suspense 
as to what he may be permitted to do, and he is ever 
exposed to the temptation to put in bad work and 
then attempt to get it passed by hoodwinking the 
inspector. Under ‘‘ very special circumstances” he 
may adopt means which are presumably dangerous 
under ordinary circumstances, but no clue is given 








as to what constitutes the exceptional conditions. 
To learn that, he must apply to the fire office, and 
if he has much work in hand he will certainly 
spend no inconsiderable portion of his time there. 
But with the Guardian and Westminster rules he 
knows the conditions he has to fulfil, and he can 
vary the way in which he carries out these condi- 
tions according to the circumstances of each parti- 
cular case. The fact is recognised that he is a 
skilled electrician and not a tyro who needs to be 
supervised in every detail of his work by the fire 
office inspector. 

There are twenty-eight rules in all in the circular 
issued by the Guardian Office, and in looking 
through them we do not find any that will press 
unduly on the trade. They are conceived in a fair 
spirit, and if they are received and carried out as 
they should be, will put an end to the constant 
grumbling at fire office fads, of which we have 
heard so much. The public will get their work 
done more cheaply and equally well, while engi- 
neers will be saved much irritation and annoyance. 


THE BIRMINGHAM CABLE TRAMWAY. 

On Saturday afternoon last the first section of the 
Birmingham Cable Tramway was Officially inspected 
by General Hutchinson, R.E., on behalf of the 
Board of Trade, and the substantial and efficient 
nature of the works having given entire satisfaction, 
the line was immediately afterwards sanctioned for 
public traffic. 

It will be remembered by some of our readers 
that the Corporation of Birmingham, acting upon 
favourable reports of their Public Works Com- 
mittees and the opinions of Sir Frederick Bram- 
well, their consulting engineer, concerning the 
application of cable traction, decided some two 
years ago upon having such a line constructed 
within their borough. The complete execution of 
the works or the opening of the first section of the 
system, has been somewhat of a protracted nature, 
owing doubtless to some unavoidable impediments, 
but the ultimate achievement as witnessed on 
Saturday appeared to give general satisfaction to all 
parties interested in the enterprise. 

The present section of cable tramway just opened 
for public service extends from Colmore-row, down 
Snow and Constitution-hills, to the borough boun- 
dary at Hockley Brook, a distance of about 
14 miles. The track is composed of steel rails of 
girder section, weighing 98 lb. per lineal yard, laid 
to a gauge of 3ft. 6in. The underground slotted 
cable tube is composed of compound wrought- 
steel frames (placed about 4 ft. apart to carry the 
central slot beams) imbedded in concrete in a sub- 
stantially similar form and manner to the construc- 
tion adopted in Chicago, U.S.A., which we fully 
described and illustrated in our issue of June 15, 
1883. The slot beams, which are of Z section, 
weigh 65 1b. per lineal yard. The vertical rope- 
supporting pulleys are about 9 in. in diameter, and 
are mounted within the underground tube at in- 
tervals of about 32 ft. The clear internal dimen- 
sions of the tube are 1 ft. 9 in. by 1 ft. lin., but 
the total depth of the frames necessitated an excava- 
tion of 3 ft. Lin. The tube has a uniform internal 
depth to facilitate the drainage, and dispense with 
intermediate pulley pits as in the Chicago system 
before referred to. The terminal pulleys are from 
8 ft. to 10 ft. in diameter, and are arranged below 
the street surface in vaults in a similar manner to 
other systems previously described in our columns ; 
those at the engine-house pit at Hockley Brook 
have an horizontal inclination of 20 deg. The wire 
hauling cable is 33 in. in circumference and is com- 

ed of six strands of 19 crucible steel wires 
having a breaking strain equal to 95 tons to the 
squareinch. At the end of Colmore-row and top of 
Snow-hill there is a severe curve of about 45 ft. 
radius on a gradient of about 1 in 20, which pre- 
sents difficult conditions for the efficient and econo- 
mical working of a cable line. Along Constitution- 
hill there are other curves of some 300 ft. radius. 
The horizontal pulleys for controlling the cable at 
curved portions of the line are 1 ft. 5 in. in dia- 
meter. 

The engine-house and car depét are spacious and 
well-constructed, and are situated at the present 
lower level terminus at Hockley Brook. In the 
former, two of Tangyes’ horizontal single-cylinder 
engines 24 in. in diameter and 48 in. stroke, are 
supplied for operating the system, but at present 
only one engine is used, the other being provided 
for actuating the Handsworth extension, which will 
be shortly commenced. These engines are fitted 
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with Jefferies’ valve gear and work at about 45 to 
46 revolutions per minute. The crankshaft is pro- 
vided with spur pinions gearing into large spur- 
wheels on two countershafts which carry the cable 
driving pulleys, and around which the haulage rope 
takes an § turn in order to obtain the requisite driv- 
ing adhesion. The pair of driving pulleys at present 
in use, have a peripheral or angular velocity equal 
to about six miles per hour, whilst a similar pair are 
provided for ultimately working the extension re- 
ferred to at a speed of eight miles per hour. ‘The 
peripheries of these pulleys are of \/ -shaped section, 
and are fitted with compressed wood lagging. In- 
termediate clutch devices are arranged upon the 
main or engine shaft for throwing either installa- 
tion in or out of gear at pleasure. The requisite 
tension of the rope is obtained by passing it over 
a vertical pulley mounted upon a compensating 
carriage, provided with counterweights and ap- 
pliances similar to those employed upon. the 
Chicago and Market-street (Cal., U.S.A.) lines, 
already illustrated in our journal. These tension 
carriages are mounted on rails so as to have a 
traversing scope of about 75 ft., and by this an 
ultimate elongation in the rope of some 150 ft. 
could be taken up, thus avoiding the possible re- 
quirement of cutting out a portion of the rope 
and re-splicing. The driving engine is supplied 
with steam from two Galloway boilers of some 145 
horse-power each, and measuring 6 ft. in diameter 
by 25 ft. in length. A similar pair of boilers is already 
in position for operating the Handsworth extension, 
whilst a corresponding pair are provided for reserve 
purposes. The cars, which are of elegant and com- 
modious design, are arranged to accommodate about 
forty passengers, and have been constructed by the 
Falcon Car and Engine Company. Wheel and 
slipper brakes are provided for each car, whilst 
duplicate cable-gripping appliances are fitted on 
the fore and aft platforms. The latter contrivances 
are of the well-known L type, operated by the 
intervention of an ingenious lever combination. 
The lower jaws of these gripping appliances are 
equipped with small friction pulleys or rollers for 
supporting and accommodating the continuously 
running rope when the jaws are opened so as to 
allow the cars to be brought to rest. By means 
of auxiliary levers an additional opening stroke 
may be imparted to these jaws, when it is desir- 
able or necessary to run on or off the haulage 
rope. Keverting to the permanent way, some novel 
and ingenious devices have been designed by Mr. 
Kincaid for efficiently working the junctions and 
crossover roads of cable and other tramways; e¢.g., 
at the junctions of the lines, laterally rocking or 
oscillating points are provided, and similarly at the 
intersections of the tubes and grip slots, laterally 
moving tongues, supported at their extremities 
by means of projections which are automatically 
withdrawn by the grip-shanks as the cars pass 
over. 

Messrs. Kincaid and Pritchard are the engineers 
of the line, whilst the contract for the works was 
undertaken by the Birmingham Central Tramway 
Company, Limited. 





SOCIETY OF TELEGRAPH ENGINEERS 
AND ELECTRICIANS. 

Ar the meeting of this Society, held in the rooms 
of the Institution of Civil Engineers on the 22nd 
inst., a paper on ‘‘ Electric Stress’ was read by 
Professor A. W. Riicker, M.A., F.R.S., and Mr. 
C. V. Boys. In commencing his lecture Professor 
Riicker stated that it was now some years since Dr. 
Kerr had first succeeded in demonstrating optically 
the existence of electric stress. Since then expe- 
riments had been carried out by other physicists, 
amongst whom might be mentioned Mr. Gordon, 
who had lectured on the subject at the Royal 
Institution. Nevertheless, the, speaker did not 
think that electricians as a bedy were as well ac- 
quainted with these researches as the importance of 
the subject deserved. The tirst experiment he 
would show them that evening would be'of a very 
simple character. He had on the table three 
parallel metallic plates, the centre one being equi- 
distant from the other two. The outer plates were 
connected to opposite quadrants of an electrometer, 
so that if the central plate was charged the effects 
of these quadrants on the needle would be equal 
and opposite, and the spot of light reflected from 
the mirror of the instrument would be unaf- 
fected. If, however, a plate of paraffin was 
slid between the centre plate and one of the 





outer ones, the opposite quadrants no longer 
balanced each other and the spot of light was 
thrown right off the scale. It might, however, be 
contended that this was not a true dielectric action, 
but was due to a conducting film of moisture on the 
surface of the paraffin plate. To prove that this 
was not the case, he would touch the paraffin plate 
with a conductor, putting it to earth. The spot of 
light was, as they would observe, unaffected by this. 
He would now inclose the paraffin plate with a 
metallic covering, and repeating the former experi- 
ment, it would be seen that the spot of light was 
again thrown off the scale, but if he now touched 
this metallic cover they would see that the spot of 
light was instantly affected, being thrown off the 
scale in the opposite direction. It would therefore 
be evident that the paraffin did not, in the first 
experiment, act as a conductor, but that its effect 
was due to a real change in the dielectric. 

With regard to the nature of this stress, Clerk- 
Maxwell had assumed that there was a tension, in 
the dielectric, along the lines of force, and a com- 
pression at right angles to them, and consequently 
light traversing these substances when under the 
action of electric forces should be affected similarly 
to light passing through a double refracting crystal. 
That was to say, supposing the lines of force to be 
horizontal, and that a beam of light polarised in a 
plane making an angle of 45deg., with this, was 
passed through the dielectric, then this beam would 
be split up into two components, one polarised 
in a plane parallel to the lines of force, and 
the other polarised in a plane at right angles to 
this. Hence if a beam of polarised light passing 
through an unstressed dielectric be quenched 
by a second nicol, then on setting up an electric 
strain in the body of the dielectric, the plane of 
polarisation would be altered, and the light would 
be able to pass through the second nicol. To de- 
monstrate this he would place parallel to each other 
two metallic cylinders in a cell of carbon bisul- 
phide, through which would be passed a beam of 
polarised light from an electric lamp showing on 
the screen an image of these cylinders as two dark 
discs on a bright ground. By rotating a nicol 
between the cell and the screen, the light was 
completely quenched. The two cylinders were 
then connected to opposite poles of a Wimshurst 
machine, and on working this an electric strain was 
set up in the liquid between the cylinders, and that 
part of the image on the screen corresponding to 
this began to glow, thus proving the existence of 
strain in the dielectric. Another experiment was 
then performed ; two parallel plates of brass con- 
nected to the same terminal of the Wimshurst 
machine were placed in the carbon bisulphide cell ; 
and between them were placed as before two parallel 
cylinders which were each connected to the other 
pole of the Wimshurst. The light traversing the 
cell threw on the screen in this case two dark 
vertical lines corresponding to the end view of the 
brass plates, and two discs as previously described 
corresponding to a similar view of the cylinders, 
the whole being surrounded by a bright ground, 
which was then quenched by turning the nicol. 
On setting the machine to work those parts of the 
image corresponding to the strained portions of the 
dielectric, again became illumined. 

Maxwell’s theory as to the nature of this stress 
had been called in question, for if his theory was 
correct the effect should be proportional to the 
thickness of the dielectric, which, indeed, was 
found to be the case for liquid substances, but in 
solids like glass this was not so, and the theory had 
therefore been put forward that the effects were due 
to an expansion of the dielectric as a whole similar 
to the change caused by heating. Performing 
similar experiments to those previously described 
with a Franklin pane, made of two metallic plates 
separated by the carbon bisulphide, the light as 
before was quenched by a nicol, and restored by 
setting the Wimshurst machine to work. Another 
Franklin pane was then taken, in which each plate 
had two windows cut in its upper half, so that the 
light traversing the upper half of the fluid between 
the plates passed through a less length of dielectric 
under strain than light passing through the lower 
layers of the liquid. If then the effects observed 
were proportional to the thickness of the dielectric 
as required by Maxwell’s theory, the lower portion 
of the image should, on working the machine, glow 
more brighter than the upper, whereas if the effects 
were due to the distribution of electricity at the 
edges of the plates, the upper half should be the 
brightest, as owing to the existence of the windows 





the light would pass by six edges in the upper half 
of the plate, against two only in the lower half. On 
performing the experiment the lower half was the 
most lighted up, showing that the effect varied 
with the thickness of the dielectric. 

The next experiment was intended to illustrate 
the dielectric stress in an ordinary Leyden jar. To 
do this two metal plates were taken and bent twice 
at right angles, resembling in section a U witha 
straight instead of curved lower portion ; one of 
these plates was fitted inside the other, the two 
being separated as before by the bisulphide of 
carbon. Projecting an end view of this on the 
screen, the image exactly represents a section of a 
Leyden jar, dark lines corresponding to the inner 
and outer armatures. The inner plate was connected 
with one terminal of the Wimshurst and the outer 
with the other, and the light on the screen was then 
quenched by rotating the nicol. Setting the machine 
to work the portions on the screen corresponding 
to the spaces between the sides and bottoms of the 
plates became illumined, but each of the two corners 
between the bottom and the sides of the plates re- 
mained dark, the reason of which was that along the 
bottom of the plates the lines of force were vertical 
and along the sides horizontal, so that at the corners 
the lines of force were at an angle of 45 deg. with 
the horizontal, and so corresponded to the plane of 
polarisation of the beam of light, which was conse- 
quently unaffected in these regions. 

When two concentric cylinders were placed in the 
cell a similar effect was produced on working the 
Wimshurst machine, the vertical and horizontal dia- 
meters being lighted up, whilst the black cross, well 
known in experiments on crystals, occupied the in- 
termediate spaces of the image. 

By using a sufficient difference of potential it was 
possible to obtain colour effects, thus repeating the 
Franklin pane experiment, the illumined portion 
between the plates was made by increasing the 
potential to pass successively through white, yellow, 
red, blue, and finally green, at which point the in- 
sulation broke down. Using a similar pane, in 
which, however, one of the plates was curved, and 
working the machine, the central portion where the 
plates were nearest together, first became lighted 
up, as the strain in the dielectric was greatest at 
this point. Increasing the. potential the light 
gradually spread further, and commenced at the 
central portion to change colour, becoming yellow, 
which then spread outward, whilst at the same time 
the centre became red, and by further increasing 
the potential, yellow, red, blue, and green were 
exhibited on the screen at the same time, the image 
much resembling a section through Newton’s rings. 
The experiments were now modified by, after 
quenching the image with the nicol, introducing a 
plate of selenite, which caused it to reappear, but 
on a blue ground instead of a white one. The 
existence of the stress was now shown by this blue 
changing colour, the experiments being carried out 
as previously described. 

In the discussion which followed, Mr. Gordon re- _ 
ferred to a but little-known book of Clerk-Max- 
well’s, in which this great physicist had speculated 
on what one would see if possessed of an ‘‘ electric 
sight,” so as to be capable of perceiving differences 
of electric potential, and on these speculations the 
experiments exhibited threw a great deal of light. 
Beautiful, however, as these were, their <esthetic 
value must yield interest to the help they gave us 
in arriving at the ultimate nature of electricity, and 
it was very curious to observe that every step in 
these researches confirmed the views of Faraday and 
Maxwell. All were acquainted with Maxwell’s 
beautiful theory that light itself was an electro- 
magnetic phenomenon ; Maxwell had also pointed 
out that if this were the case the velocity of propa- 
gation of light and of electrostatic induction must 
be the same. Experiments made by Dr. John 
Hopkinson, by himself, and by many others, had 
proved that this was in many cases actually the 
case, but there were in the case of gross solid bodies 
a certain number of discrepancies. Directly, how- 
ever, they came to gases, the first researches on 
which were made by Professors Ayrton and Perry, 
all these differences disappeared, and he thought 
that experiments on this class of body, where there 
was no likelihood of disturbing effects, completely 
outweighed the conflicting results obtained with 
solids. 

Professor Ayrton believed that Faraday hiinself 
had tried to obtain, but without success, optical 
evidence of the existence of dielectric stress, and 
he should like to ask Professor Riicker why he 
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failed to do so. With regard to glass he believed 
all the action observed could be explained merely 
by the electrostatic pressure on its surface, and in 
fact had we only experiments on this substance one 
might conclude that surface pressure alone was the 
agent in bringing about the action of dielectrics on 
polarised light, but the experiments in liquids proved 
that this was not the case. 

Professor Silvanus Thompson remarked that he 
thought they had reason to congratulate themselves 
on being Britons, as Continental text-books were 
still written under the shadow of the great Conti- 
nental mathematicians, who, setting out from the 
law of inverse squares, had only realised action at 
a distance. From this, however, Faraday had deli- 
vered us, in proving the existence of stresses in the 
dielectric. Whilst Maxwell had speculated as to 
what we should see if endowed with an “ electric 
sight,” Faraday had in addition speculated as to 
what we should see with a magnetic sight, and in 
this connection had made his well-known experi- 
mentson the action of heavy glass, under the in- 
fluence of a powerful magnetic field, on polarised 
light. 

In reply, Professor Riicker stated that his re- 
marks on glass as a dielectric had not been founded 
on his own observations but on those of Quincke, 
Wiedemann, and others. 

Mr. Boys said that Professor Ayrton had in his 
remarks suggested what was possibly an explanation 
of the anomalous behaviour of glass. If there were 
a tension along the lines of force in glass, this might 
be practically neutralised by electrostatic compres- 
sion, referred to by Professor Ayrton, and this 
would account for the very feeble effects obtained. 





LIVERPOOL WATER SUPPLY. 
THE QuaRRY. 

I. Historical, Descriptive, Mode of Transit to 
Masonry Dam, Oost of Working. —This water 
supply, the most gigantic undertaking of the kind 
hitherto attempted in this country and now draw- 
ing near completion, was begun in 1880, immediately 
after the Bill authorising it passed through Parlia- 
ment. Mr. T. Hawksley was engineer-in-chief of 
the works until September, 1885, when he resigned, 
and Mr. George F. Deacon was appointed in his 
stead by the City Council. In the Act of Parlia- 
ment an earthen embankment was intended to be 
employed to store up the waters of the River 
Vyrnwy, in North Wales, but for this work a 
masonry dam was subsequently substituted. This, 
the first of its kind ever attempted in Great Britain 
(though on the Continent and in India some of a 
like kind have been previously executed), was de- 
scribed by us some time ago (vide ENGINEERING, 
vol. xl., p. 285, and vol. xli., p. 26). The quarry 
for supplying the stone for the masonry dam is the 
immediate subject for notice in the present article, 
and it was begun in October, 1881. The late Mr. 
C. D. Davis, a geologist and mining engineer of local 
repute, was elected to the management of it, but 
he only held the appointment two years, resigning 
in October, 1883, when it fell to the direction of 
Mr. Deacon. Mr. W. H. Beckerton was appointed 
quarry master, with a capable and energetic fore- 
man, and the quarry gradually assumed a state of 
great efficiency. Piecework was substituted for 
daywork in every department in which it was 
possible to do it; and by the time that midsummer 
arrived, the expense of getting the stone was con- 
siderably reduced, and the output greatly increased. 

The quarry is situated on the east side of Cynon 
Stream, which pours its waters down the north side 
of the main valley into the River Vyrnwy, a few 
hundred yards above the masonry dam. The posi- 
tion chosen is a very advantageous one, for the rock 
dips towards the trough of the little valley at an 
angle of 30 deg. The floor of the quarry is 60 ft. 
above the stream; this affords an easy means 
of getting rid of the refuse, and admits of natural 
drainage. From the quarry to the masonry dam 
the distance is about a mile and a half. A double 
line of tramway, having a descending gradient to 
the dam of 1 in 30, and a 3 ft. gauge, is the means 
of communication. Two small tank locomotives, 
built by Hughes, of Loughborough, afford the 
means of transit. One of these engines is capable 
of lowering a train of twenty wagons, having a 
burden of about 80 tons. 

Abcut three years ago, when the demand for 
stone was much greater than it is at present, the 
output was from 500 to 600 tons per day ; and it is 
estimated that an equal quantity went to the spoil 





heap as unfit for use. From 700 to 800 men were 
then employed, of whom about a third were quarry- 
men, a fifth dressers, and the remainder employed 
in baring the rock and taking away the refuse. 

The stone, when turned out of the quarry, costs 
12s. per cubic yard, to which another ls. per cubic 
yard is added before it is placed upon the dam for 
the builders. Of this the superintendence costs 6$d. 
per cubic yard, and the plant, the construction of 
the line of tramway to the dam, together with the 
expenditure incurred in opening up the quarry, cost 
2s. 8d. per cubic yard. The stones for the ashlar 
work of the arches and half towers of the super- 
structure of the dam, are merely roughed out at the 
quarry to something like their intended shapes, and 
dressed at a place convenient to the dam. 

II. Method of Quarrying, Blasting, Plugging, Dress- 
ing and Cleansing the Stone.—The strata ascend with 
a natural inclination from the floor of the quarry, 
making with it, as may be seen by the section on the 
next page, an angle of about 150 deg., which very 
much facilitates the working of it. Along the plane 
of stratification the rock divides into nearly parallel 
layers, varying in thickness from 3 ft. to about 
18 ft. Operations are begun at the base by blast- 
ing away what the quarrymen call the ‘‘ foot” with 
dynamite, as powder is not sufficiently effective for 
that purpose. When the ‘‘ foot” has been shattered, 
powder is then the explosive used ; and it has been 
found that 2 oz. of it are sufficient to detach one ton 
of rock. 

For the sake of illustration, suppose the layer of 
rock just begun turns out to be 10 ft. thick. Then 
a series of five or six holes are drilled lengthways 
at 4 ft. intervals, perpendicular to the plane of 
stratification, and from 6 ft. to 10. ft. back from the 
perpendicular face, with churn jumpers. Alon 
the inclined face of the quarry may be seen seve 
groups of men perched aloft, at the stated in- 
tervals, so engaged. When these holes have 
penetrated to within about 6in. of the bottom 
of the layer, they are carefully cleaned out, and 
made dry to receive the charge. Into the charge 
a Beckford patent fuze is inserted (with a con- 
ducting wire if to be ignited by electricity), and 
trained up by the side of the hole, and left about 
6 in. above the top of it. Then the tamping is pro- 
ceeded with, and continued until it reaches the top 
of the hole. This finishes the operation, and the 
fuze is prepared to receive the lighted match in the 
one case, or the electric spark in the other. If 
electricity be the agent employed for ignition, the 
discharges are simultaneous; if the match, suc- 
cessive. 

The quarry has a length of face of about 270 
yards and a height of about 200 ft. The same pre- 
parations have been going on at different places, 
and arrive at completion at the same time as the 
one described. They may be at different altitudes, 
and when all are declared ready, the signalman 
steps forth and sounds his horn. This is a warning 
for all hands to retire to a safe distance. The 
men left to ignite the fuzes apply their lighted 
matches, and retire precipitately ; or the man 
at the electric battery makes the necessary con- 
tact. Then a series of loud reports are heard 
in quick succession. Fragments of rock are pro- 
jected skywards to various heights, and descend in 
graceful curves, and huge masses of rock come 
grinding down the slope, collecting in confused 
masses. When the noises cease, the signalman 
creeps from his place of protection, and declares in 
a loud voice that ‘‘ All’s over; and then each 
man returns to his work. For the sake of economy, 
the periods of blasting are, for the most part, so 
arranged as to take place at noon, and when the 
men finish work, so that no time be lost. 

The jumpers used are of lin. and # in. in size, 
making holes lin. or 14 in. in diameter, and a 
man in a day of ten hours is able to drill about 
7 ft. For cleaning out the hole along deal rod is 
used, with one end bruised and made fibrous ; while 
dried moss threaded through a loop at the end of a 
long iron probe is used to sponge out the cavity before 
the charge is dropped in. The weight of the charge 
depends altogether upon the depth of the hole, as 
in every case the same amount of tamping (about 
3 ft.) is used. Light charges with a greater depth 
of tamping were found to shatter the rock at the 
bottom ; but heavy charges with little tamping 
detach it without much fracture. So that, for 
the sake of example, in charging a series of holes 
15 ft. in depth, they would be filled with powder 
to within 3 ft. of the top and then tamped. The 
tamping used is the parent rock pulverised by the 





stone crushers, and not too tightly rammed, as it 
has a cohering quality in itself that is not pos- 
sessed by baked clay or sand, and is probably 
superior to either. The men that are engaged in 
blasting the rock are paid at the rate of 9d. per 
ton for all stone that goes over the weigh. 

When the blasting is over then begins the hauling 
down of those blocks that have not of themselves 
glided to the bottom ; but some of these are so large 
that they cannot be moved until they have been pre- 
viously subdivided by plugging. The hauling is done 
by travelling steam cranes, capable of lifting from 
5 tons to 10 tons, these cranes being six in number. 
Attached to their drums are long cable chains, and 
half adozen men take one of the chains on their 
shoulders, and in single file, and with laborious 
effort, make the ascent of the face and coil the 
chain round the block of stone. A few convulsive 
efforts from the steam crane and the inertia of the 
mass is overcome, and without much more effort 
being used it slides swiftly down to the floor of the 
quarry. 

Wherever three men are gathered together, one 
sitting down and turning the jumper with both 
hands, and two standing in a stooping posture, 
and dealing with regularity alternate blows on the 
top of the jumper, there preparations for plugging 
aregoing on. Dotted all over the quarry, high up 
and low down, are various such groups. They are 
paid by the lineal foot (8d.) for drilling the holes. 

For the purpose of plugging, the row of holes 
made across or along the stone are in a straight 
line and at regular intervals, The spaces between 
the holes, and the depths to which they are driven, 
depend upon the manner in which the blocks have to 
be dealt with. Four different ways are employed, 
and the one or the other is adopted, according to 
the shape of stone required. The blocks can be 
split along the plane of stratification ; in a plane 
making an angle of about 30 deg. with it; in a 
plane at right angles to the latter, and across the 
grain or in direction of the dip. If either of the 
first three methods is adopted, the holes are put 
in 18 in. apart, and drilled to about a third of the 
thickness of the block ; but if the fourth method be 
resorted to the holes’ must be sent nearly through 
the block, and separated only by 6-in. spaces. The 
plugs used are of iron, of various lengths, and taper- 
ing from 4in. at the top to} in. at the bottom. 
With them are inserted into the holes plates of iron 
on either side, called by the quarrymen ‘‘ feathers,” 
and having a contrary taper. Plugs of the former 
description having been placed in each hole, as 
many men wielding 14 lb. hammers strike them in 
concert until they are driven home, and the block is 
rent asunder. At the marble caves of Carrara, 
in Italy, the blocks are also divided by drilling a 
chain of holes, but time being not so much of an 
object with them, wooden plugs are used instead of 
iron ones. These wooden plugs are damped, and are 
allowed to remain until fracture is caused by their 
expansion. 

Next succeeds the dressing of the stones, and 
this is the most expensive item in the working 
of the quarry. The foreman walks round amongst 
the stones that strew the quarry in thick profusion, 
and, chalk in hand, figures a large B on every 
block, except the rejected ones, which he figures 
with a cross. The B stands for bed, and if the 
stone is not situated so that the men can get at it 
the steam crane soon puts it so. The masons work 
in gangs, and are paid so much per superficial foot. 
All the stones put into the middle of the wall, 
if they require it, and most of them do, have their 
beds dressed ; and all those used for the exterior are 
dressed, top, bottom, and sides, while the face that 
is turned outwards is rough hewn. To show the 
primitive and reduced form of the stones, after 
being subdivided by plugging, and when dressed, 
a few examples taken from Mr. Deacon’s report 
on the stability and structure of the masonry 
dam, are shown by the Figs. 1 to 6 (page 318). 
The views represent two sections of the stone at 
right angles to one another. The shaded portions 
show the parts taken off in dressing; and the 
figures beneath them their respective weights. 
When the dressing is finished, the measurer goes 
round and takes the superficies of the parts dressed. 
For those stones used in the construction of the 
interior of the dam the dressers receive 1?d. per 
superficial foot, and for those built into the exterior, 
2d. per superficial foot. The stones are now 
hoisted on to the wagons by the steam cranes, and 
when placed securely there, men go along them 
and shear offall the pinnacles, and reduce the parts 





318 


ENGINEERING. 


[Marcu 30, 1888. 








that overhang the base, while others are engaged in 
cutting the holes to receive the grappling irons. 
This being finished to the satisfaction of the quarry- 
master and his foreman, the wagons are lowered 
down to the cleaning place, where the blocks 
are played upon with a jet of water from a hose 
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it undermines the impending cliff, which drops into 
the brook and is borne down stream. This agency 
of the stream, aided by the frost, may be said to 
account for the outline of the hill coinciding with 
the dip of the strata. For, supposing the stream to 
have had its origin in a depression high up on the 
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having 140 ft, head, until all dirt and all loose 

rticles are swept away, so that no false adhesion 
be offered to the cement mortar. This is the final 
treatment, and the cleanser is paid at the rate of 
3d. per ton for his labour. 

ILI. Geological. Description of Rock, Mode of Oc- 
currence, Associated Igneous Rocks, Glaciation of the 
Vyrinwy Valley.—The rock quarried belongs to the 
Bala beds, or Caradoc group, occupying the topmost 
zone but one in the LowerSilurianseries. Murchison 
was the first to classify and systematically arrange 
the rock masses of North Wales and the adjoining 
counties. He began his investigations in Shrop- 
shire. On the Caer Caradoc range of hills he 
found an immense deposit of shaly sandstone, and 
from the locality, named it the Caradoc sandstone 
formation. Extending his researches into North 
Wales, he found in the Bala and Snowdon districts 
a vast thickness of hard, slaty, argillaceous rock, 
containing fossils identical with the sandstones of 
the Caradoc district. These slaty rocks, from their 
prevalence around the neighbourhood of Bala, he 
named the Bala beds ; sothat this zone of rock masses, 
from which the stone is obtained, is furnished with an 
alias—throughout North Wales it is known as the 
Bala beds, in Shropshire as the Caradoc sandstone. 
Differing altogether in lithological appearance, the 
masses are proved to be contemporary deposits 
because their fossil contents are alike. 

The strata in the quarry we are now describing 
dip towards the west at an angle of 30 deg., the 
strike being therefore north and south. By re- 
ference to the section Fig. 9, annexed, it may 
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be seen that the plane of stratification is slightly 
curved, due no doubt to lateral pressure in 
the process of elevation. The main divisional 
joints for the most part course east and west, 
and the minor ones chiefly north and south; 
they are often vertical, but the former occasionally 
incline to the north, and the latter to the west. 
The rock is of the texture and hue of slate, but 
without cleavage, and has occasional bands of very 
fine-grained sandstone running through it. It is 
hard and close-grained, and stoutly resists the 
action of atmospheric agencies. The fracture is 
irregular, and its specific gravity exceeds that of 
granite. In Mr. Deacon’s report, before alluded 
to, the specific gravity is given as 2.721, and a 
square foot is able to withstanc’ a crushing weight 
ranging from 752.3 to 1052 tons. The organic re- 
mains are but few ; at least, three species of trilo- 
bites and five species of bivalves have been found, 
all characteristic of the Bala beds. 

The general outline of the hillside is coincident 
with the dip of the strata, and on the opposite side 
of the valley the beds incline in the same direction, 
and at a similar angle to those in the quarry. 

The little stream at the bottom of the valley still 
carries on its work of widening and deepening it. 
Occasionally, owing to obstruction, it flows along a 
level reach, and then pours down the full inclina- 
tion of the dip. Gathering force with the descent, 





side of the valley, it would advance in its down- 
ward course along the plane of the dip, as it is 
doing at the present day (though now with a minor 
effort), until in long ages of past geological epochs 
it descended to its present level. 

Associated with the aqueous rocks of the quarry 
are two beds of an igneous nature, called felstone 
tufa, or Bala ash, and known also by the local term 
of Welsh granite. They are about 40 ft. apart, 
vertically, and are each about 6 ft. in thickness. 
The colour is blueish grey, interspersed with spots 
of an ashen hue, which give to it a mottled appear- 
ance. The superimposed slaty beds are often of 
increased hardness, and changed to a brownish 
colour to a depth of about 18in. at the point of 
contact with the ash. It is sub-crystalline, hard, 
and compact, and occasionally quarried in blocks 
sufficiently large to be used in the structure of the 
masonry dam. The specific gravity of it is about 
the same as the slate, and when tested by Professor 
Unwin, was found to bear a crushing weight of 
733.4 tons to the square foot. It effervesces slightly 
with acid, and the drill holes appear blenched 
after explosion. Where exposed, it bleaches white, 
and at the joints a brownish stain is produced. 
Occasionally, on the top of the felstone beds there 
occur little patches of an asbestos-like compound, 
which readily splits into thin pellucid flakes. These 
patches are of a pale ashen colour, the substance feels 
soapy to the touch, and is of a very low specific 
gravity. Many of the joints in the felstone beds 
are coincident with those of the slaty rocks above 
and below them, but others are confined to them- 
selves, and form an angle of about 60 deg. with the 
plane of stratification. 

Southward of the quarry, about 14 miles, on the 
side of the new road, and a few hundred yards east of 
the Memorial Stone, a good section (see Fig. 7) of the 
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felstone beds may be seen, developing peculiarities 
that are not found in those just described. They are 
more than double their thickness, and contain 
nodules of two kinds, fully 1 ft. in diameter, water- 
worn pebbles of blue slate from 1 in. to 3in. in 
diameter, and a breccia composed of fragments of 
the same rock. The nodules are either harder and 
more crystalline than the matrix, and glisten like 
obsidian when fractured, or they are composed of a 
very light, porous, brown-coloured earth. At the 
point of junction A on the accompanying  sec- 
tion, the ash and the slate commingle and em- 
brace one another without showing any apparent 
signs of stratification, and beneath the deposit No. 2 
there is a bed of about 3 ft. in thickness, where the 
slate and the felstone are interstratified in alternate 
bands of about 4 in. in thickness. The present writer 
found one half of the Orthis flabellulum (a most 
unusual thing in igneous rocks) embedded in the 
ash. The bluff formed by deposit No. 2 trends in 
an easterly direction towards the quarry, forming a 
ridge of ‘‘ low-browed rocks,” bleached white by ages 
of exposure—a part of earth’s anatomy, as it were, 
destitute of clothing of any kind, save the friendly 
lichen, or the clinging ivy. 

One word in conclusion about the glaciation of 
the valley, from opportunities afforded of observing 





the striations left upon the rocks, where they have 
been stripped of the boulder-clay in the prosecution 
of the works. These can be best observed where 
the rocks have been laid bare at the quarry, and 
until recently at the south-west end of the masonry 
dam. With respect to the glaciation of North 
Wales, Professor Ramsay remarks in his ‘‘ Physical 
Geology,” ‘‘that the mountains and much of the 
lowlands were covered with a universal coating 
of ice, probably as thick as that in Greenland 
at the present day.” So that this ice-flood 
crawled over the whole of North Wales, leaving 
unmistakable records of its progress. Smooth- 
ing down the asperities ef the rocks; groov- 
ing, polishing, and moulding them on the tops of 
the hillsas well as in the depths of the valleys. 
From this it would be expected that the direction 
of the glacial strie left on the rocks at the quarry 
and at the masonry dam, situated as they are only 
13 miles apart, would be coincident or nearly so. 
Such though is not in accordance with the observed 
facts, for the markings at the quarry were found 
to course S. 60 E., and those at the masonry dam 
S. 42 E. This seems a wide divergence, but it is 
not, we think, from the physical features of the 
country, without explanation. 

Above the masonry dam the valley is broad and 
deep ; it averages about 600 yards in width. The 
hills rise above the plane of it on either side from 
400 ft. to 1000 ft., and it changes its direction at 
about two-thirds of its distance from the head. The 
upper part trends S. 55 E., which differs but 
5 deg. from the direction of the strive found at the 
quarry ; and the lower part of the valley trends 
S. 36 E., or is nearly coincident with the direction 
of the grooves found at the south-west end of the 
masonry dam. The rocks at the quarry, being 
situated about 300 ft. above those at the masonry 
dam, are for the most part but smoothed and 
polished by the attrition of the glacial mass, and 
the striations but faint; but those at the masonry 
dam are very deeply indented owing to the greater 
weight of the superincumbent drift. 

In the accompanying diagram (Fig. 8) let A B re- 
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present the course of the upper part of the valley, 
and B C that of the lower. The glacial mass in pass- 
ing down the upper part of the valley would become 
moulded in the direction of the valley ; but when 
arriving at the point 6 the mass would divide into 
two courses, the one, following in the initial direc- 
tion, given to it in passing down the valley, or 
nearly coincident with the roche moutonner found 
on the rocks at the quarry ; and the lower part, by 
reason of its impinging upon the side of the valley 
at b, would be so altered in its trend as to become 
nearly coincident with that of the lower part of the . 
valley. Again, the flow of a glacier in many 
respects obeys the same laws as that of a river ; and 
suppose a mighty river to roll its tide of waters along 
in direction of the line A B, coming in contact with 
its right bank at b, it would be deflected, and the 
detritus it brought down with it would be deposited 
along the left bank towards c. In the case of the 
glacier this, too, is really what has happened ; for 
along the south side of the valley between these two 

oints, from b towards c, the boulder clay has been 

eaped up to a depth of from 60 ft. to 80 ft., an oc- 
currence that is not observable in any other part of 
the valley. 





NOTES. 
ConvEYInG PowEr BY BoREHOLES. : 

A novet method of conveying power to mine 
workings is described in a recent number of the 
Colliery Engineer as being in use at the Shenandoah 
mines, Pennsylvania, in which as the lower level 
of the Mammoth seam had been, in 1883, nearly 
worked out, it became advisable to develop new 
workings. To convey power to these an 8-in. hole 
was drilled from the surface to the seam, a depth of 
244 ft., and when finished this hole was lined with 
a 58-in. casing pipe, through which was passed a 
l-in. steel wire rope, transmitting the power re- 
quired for hauling purposes below. A second bore- 
hole, 6 in. in diameter and 118 ft. deep, was also 
put down, and through it was passed two 2-in. pipes 
to be used as a speaking tube and for a bell-wire, to 
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permit of communication between the engine-house 
and below ground, 


Tue Hypro-Exectric Exevator System. 

A form of electric elevator invented by Mr. 
Charles Whittier in conjunction with Professor 
Leo Daft, has been widely introduced in Boston 
with high commercial efficiency under conditions 
where its electrical efficiency is unrestricted by the 
enforced conditions of its installation. The ele- 
vator mechanism is of the closed tank type, the 
car being raised by the power furnished from the 
closed tank of oil under pressure, and with a 
cushion of compressed air in the upper portion 
of the tank. When the pressure in the tank is 
lowered, the lever of the diaphragm regulator, 
the same as is used in connection with boiler 
dampers, admits oil under pressure to the upper side 
of a piston through a constricted orifice, moving 
the power switch over and admitting the current 
gradually to the dynamo. When the pressure 
in the tank reaches the standard, the rising of the 
lever of the regulator opens the valve, which 
discharges the oil very rapidly from the piston 
under the switch of the electro-motor. The ele- 
vator car can be operated in the usual manner with 
a rope or handwheel, or by a couple of electrical 
knobs each engaged with solenoids which operate 
valves to raise or lower the elevator car. In the 
upper portion of cities where the public water 
pressure is low, and other places within ready reach 
of the wires from an electric lighting station, this 
system has proved of great usefulness. 


Te Strate or THE Lapour Market. 

In the current issue of the Board of Trade 
Journal, the labour correspondent of the Board 
remarks that the revival which, since the beginning 
of the year, has been apparent in the shipbuilding 
trade and in all the branches of the iron and other 
trades connected therewith, still continues to im- 
prove the condition of the labour market of those 
industries very materially. Atthe same time, it is 
to be observed that the proportion of unemployed, 
though relatively much lessas compared with the past 
two years, is still considerable. The building trades 
are in a very depressed condition, consequent to a 
great extent on the severe weather of last month, 
which seems not only to have retarded the usual 
spring opening out of the trade, but also to have 
greatly increased the number of thoseout of work. In 
the finished iron trades employment is more regular, 
and in the coal trade the number of men actually 
unemployed is small, but many collieries are only 
working about half time. From the reports of fifteen 
trade unions, with an aggregate membership of 
143,879, there were 10,209 out of work, as against 
11,113 last month, a net decrease of 904, which is 
a reduction in the proportion from 8.3 to 7 per 
cent. Three societies state generally trade to be 
‘“good,” one *‘ normal,” three ‘‘ moderate,” seven 
‘‘improving,” and one ‘‘ bad.” It is also satisfac- 
tory to record that in the trades which have most 
benefitted by the improved circumstances of the 
labour market many voluntary advances of wages 
have been conceded. 


Mernops oF DISINFECTING USED IN GERMANY. 

In Germany the room in which an individual 
stricken by an infectious disease has lain, is 
thoroughly washed with a solution of corrosive sub- 
limate, which is said to be the most effectual of 
disinfectants for this purpose, but the clothing, 
bedclothes, and textile fabrics generally which have 
been subjected to contagion, are disinfected by ex- 
posing them for an hour and a half to the action of 
steam at a temperature of 212 deg. Fahr. This 
process does not in general injure the fabrics, 
though occasionally delicate dyes experience a slight 
loss of colour. Several designs of steam disinfectors 
are in use. The simplest consists of a boiler, on the 
top of which is mounted a wooden cask, which is 
connected to an opening in the boiler by a ring 
making a steam-tight joint. A series of hooks are 
fixed in the cask, and from these the objects to be 
disinfected are suspended ; to prevent these latter 
falling completely inside the boiler through becom- 
ing accidentally detached from the hooks, a tray, 
which allows steam to pass it, is placed over the 
opening into the boiler. Thermometers, for taking 
the temperature of the steam, should be provided, 
and it is a good plan to insert inside one of the gar- 
ments a maximum thermometer, which will show at 
the conclusion of the process whether the desired 
temperature has been obtained in the interior of 
the fabrics. Such an apparatus as described 
above works well and can be constructed cheaply. 





An apparatus on the same principle has been con- 
structed for the town of Gottingen at a cost of 181. 
In this case the boiler is of copper, and is sur- 
mounted by a cylinder of galvanised plate instead of 
wood, and is therefore more durable than the form 
previously described. To reduce loss from radia- 
tion this cylinder is completely covered with a layer 
of silicate cotton about $ in. thick. 


JOINING THE Oxus AND CASPIAN. 

Among the many grandiose ideas transmitted to 
Russia by Peter the Great was one, conceived during 
his conquest of the Caspian littoral from Persia, of 
diverting the River Oxus afresh into that sea. 
During the last twenty years the Russian Govern- 
ment has repeatedly revived the project, and for 
seven years after the conquest of Khiva, employed 
a surveying party in taking levels in various parts 
of the Transcaspian desert. More recently, since 
the construction of the Transcaspian Railway to the 
Oxus, the country between Merv and that river has 
been surveyed, and now, in spite of its financial 
embarrassments, the Russian Government has, 
quite recently, sanctioned the expenditure of 
35,000 roubles, or 3500/., in drawing up a com- 
plete scientific report on the subject. In this 
country we believe the opinion prevails among 
geographers and geologists that geological changes 
have taken place in the desert between the Caspian 
and Oxus, rendering a waterway between the two 
no longer practicable. That, however, is not the 
view in Russia, and the fact that hopes still prevail 
of diverting some of the water across the desert, is 
demonstrated by the heavy outlay on a mere report 
just decided on by the Government. Of course, 
the completion of the Transcaspian Railway to 
Bokhara, thereby establishing steam communication 
between Europe and the country of the old Tartar 
hordes, no longer gives the waterway the import- 
ance it possessed in the eyes of Peter the Great, 
who aimed, by means of it, of forming a highway of 
commerce between Central Asia and the Caspian. 
On the other hand, the Russians, who have a mania 
for irrigation works, see in the diversion of the 
river, or rather a part of it, for it is not proposed 
to deprive Khiva of its water supply, without which 
that oasis would become a desert, a means of apply- 
ing to the useful purpose of watering the parched 
Transcaspian steppes, water which now runs into 
the stagnant salines of the Aral Sea, where it 
evaporates. No harm would be done to Khiva by 
reducing the area of the Aral Sea one-half, while 
the same water, diverted through canals into the 
country between Chardjni (the Oxus terminus of 
the railway) and Merv would render available for 
cultivation millions of acres of the richest soil in 
the world. Such is the idea in its present form, 
and sooner or later it seems probable the Russian 
Government will attempt to realise it. The reflection 
will naturally occur to English observers that the 
thousands expended on hazardous enterprises of 
the kind in Central Asia might be more usefully 
employed at home, where trade is languishing for 
want of more commercial railways and other 
domestic undertakings of the kind. No lustre of 
a political or strategical character, however, attaches 
to the latter, which, we suppose, is why they are 
neglected. 


Keerr’s Tests ror Founpry Iron. 

A paper has recently been communicated to the 
South Staffordshire Institute of Iron and Steel 
Works Managers by Prof. T. Turner, of Mason Col- 
lege, Birmingham, giving a full account of the me- 
thods of testing cast iron devised by Mr. W. J. Keep, 
of the Michigan Stove Company, Detroit, U.S.A. 
These tests have been adopted by a number of im- 
portant American firms who have to do with the buy- 
ing and selling of foundry iron, and it is sought to 
introduce them into this country, for the purpose of 
providing a uniform standard, which has already 
been approved by a lengthened experience in Ame- 
rica. When the tests are carried out in their en- 
tirety 15 lb. of metal are melted in a plumbago 
crucible in a firebrick furnace driven ty a blast at 
a pressure of 2 oz. per squareinch. Three sets of 
test bars are run from each melting. One bar is 
4 in. square and is cast with the ends against a chill 
exactly 124 in. apart. Another bar is cast with 
this, and is run from the same gate. It is 1 in. 
wide and ¥ in. thick and is run against chills in 
the same way as the square bar. When the bars 
have been trimmed and both bars and chills have 
attained the same temperature, the shrinkage is 
measured by inserting a graduated wedge between 
the end of each bar and its chill. A third bar 





is called the fluid strip. The pattern of this is 
1 in. wide, 12 in. long, and $5 in. in thick- 
ness. This is run from the end and is poured 
first. The strip rarely runs full, and its length 
in inches is taken as a measure of the fluidity 
of the metal. The fourth bar is called the 
crook strip. It is 12 in. long, lin. wide, and 
1665 in. in thickness. On the centre of one side 
there is a rib ;44% in. high, } in. wide at the base, 
and ;'5 in. wide at the top. The unequal shrinkage 
of the thin flat strip and of the taper rib, causes a 
slight curve in the test piece. This, when measured, 
affords valuable information as to the properties of 
the iron, and is called the ‘‘ crook.” The first and 
second bars are tested for transverse strength and 
resistance to impact. The first test is made by a 
gradually applied weight, the deflection being 
measured at the same time. The resistance test is 
made by subjecting the bar to a series of blows from 
a 25 1b. weight until it breaks, the fall being at 
first }in., and increasing } in. at a time. An 
arbitrary scale has been constructed giving a value 
in pounds avoirdupois on an assumed value for a 
foot-pound. After these tests have been made the 
depth of chill is determined, and the grain of the 
fracture is observed by means of a pair of lenses. 
The hardness of the metal is finally tested by means 
of Turner’s machine, in which a polished surface is 
set under a diamond of a standard cut, and the 
diamond is weighted until it produces a scratch 
similar to a standard scratch. We hope in an early 
issue to illustrate the various machines used by Mr. 
Keep in his tests. They are made by the Dunkirk 
Manufacturing Company, of Dunkirk, N.Y., 
U.S.A., and the price of the complete set is about 
701. These tests have been in regular use for 
upwards of two years at the Michigan Stove Com- 
pany’s Works, where about 70 tons of iron are daily 
cast into thin stove plates. 


WEsTERN UNION TELEGRAPH CoMPANY, 


This great undertaking, having recently bought 
up the Baltimore and Ohio Telegraph, once more 
claims to have a monopoly of the telegraphic busi- 
ness of the United States. It is, however, in our 
judgment, extremely doubtful whether some fresh 
rival will not soon present itself, the genius of the 
American people being essentially competitive. 
However this may be, the Western Union is none 
the less an important and profitable concern, while, 
in spite of the competition against which it had to 
contend in 1886-7, the number of messages for- 
warded by it during its last financial year presented 
an increase of 4,104,723, as compared with the 
corresponding number of telegrams handled in 
1885-6. The pressure of competition is reflected 
in the fact that the average sum received by the 
Western Union Company for each telegram for- 
warded by it in 1886-7 was 30} cents, as compared 
with 30% cents in 1885-6. On the other hand, the 
working expenses continue to be kept down with 
the utmost economy, and the average cost to the 
company of handling each telegram forwarded by it 
was reduced to 23} cents in 1886-7, as compared with 
24 cents in 1885-6. Notonly has the Western Union 
given its shareholders reasonably good dividends 
for the last ten years, but it is also a striking fact 
that since January, 1881, it has expended in the 
construction or purchase of new properties10,574,233 
dols., of which only 1,143,977 dols. was provided 
from other sources than the revenue of the com- 
pany, from earnings andinvestments. This result 
was obtained by the direct appropriation of 1,225,915 
dols. out of the earnings of the first three quarters 
of 1881, while 1,199,852 dols. was realised by an 
issue of a stock dividend in 1886, the remaining 
7,004,489 dols. having been advanced to the construc- 
tion account from the surplus earnings of the com- 
pany. Since July, 1866, the company has paid its 
shareholders 47,141,615 dols. in cash dividends, of 
which 26,007,688 dols. have been paid since January, 
1881. During the twenty years ending with June 
30, 1887, the progress of the Western Union Com- 
pany has been great indeed. Thus, in 1866-7 the 
company had stretched 85,291 miles of wire; in 
1886-7 the corresponding length of wire stretched 
had risen to 524,641 miles. The number of offices 
was 2565 in 1866-7 ; in 1886-7 it had risen to 15,658. 
The number of messages forwarded in 1866-7 was 
5,879,282 ; in 1886-7 the corresponding total had 
risen to 47,394,530. The revenue acquired in 
1866-7 was 6,568,925 dols.; in 1886-7 it was 
17,191,910 dols. The profits realised in 1866-7 
were 2,624,919 dols.; in 1886-7, they stood at 
4,037,281 dols. Great as the progress indicated by 
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these figures has undoubtedly been, it will be ob- 
served that the profits realised have scarcely kept 
pace with the work done. The business of the 
company has been continually expanding, but the 
remuneration received has been so greatly reduced 
that the net return has been appreciably affected. 
The profits realised year by year since 1877-8 have 
been as follows : 1877-8, 3,551,542 dols. ; 1878-9 ; 
4,800,440 dols. ; 1879-80, 5,833,937 dols. ; 1880-1, 
5,908,279 dols. ; 1881-2, 7,118,070 dols. ; 1882-3, 
7,660,350 dols. ; 1883-4, 6,610,435 dols. ; 1884-5, 
5,700,924 dols.; 1885-6, 3,910,855 dols.; and 
1886-7, 4,037,281 dols. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 13, 1888. 

Last week, sales of steel rails in American mills 
amounted to between 80,000 and 90,000 tons; this 
week, sales will probably reach 60,000 tons, with 
runours of larger sales, which yet remain to be con- 
firmed. Prices are 31.50 dols. at eastern and 34 dols. 
at western mills, The Eyres are favourable for 
a steady run of orders between now and May 1; 
20,000 miles of railway track are projected to be built 
in the next two years. The abundance of money at 
financial centres is stimulating promoters, and the 
low rate of interest will probably lead to the buildin 
of much mileage, the construction of which woul 
otherwise be postponed, The speculative element is 
doing very little, and scarcely anything is done in 
Wall-street, outside of purely legitimate bach 

The iron trade of the States is rather dull; but the 

rospects are that business will improve after April 1. 
t week the Pennsylvania Railroad Company 
ordered 3000 freight cars, which makes 5200 ordered 
within thirty days past. That company has now 
nearly 200 locomotive engines under contract of the 
other trunk lines, four have 150 engines under contract, 
and there are a great many roads, west and south, 
which, as soon as things take better shape, will place 
large orders for locomotives, cars, and every kind of 
railway equipment. A great deal of extension is 
lanned on roads between the Atlantic coast and the 
ississippi River; development of traffic will engage 
the attention of railway managers, instead of the con- 
struction of long lines, between the Mississippi and 
the Pacific coast ; yet there is a great deal of railway 
construction projected in this partially settled region, 
5000 miles of track have been projected between St. 
Louis and the Mexican frontier; most of this will be 
built this year or next. 

The tariff question is now up in Congress, but there 
will be no Bill passed. The Industrial Tariff League 
is scattering tariff pamphlets throughout the country 
by the million, and there is a reaction already setting 
in, in favour of existing protective duties, and against 
any reduction which would interfere with the present 
satisfactory industrial and trade conditions. Besides, 
the politicians are afraid to bell the Protection cat. 

Very little inquiry is eae mane for foreign nails, 
slabs, blooms, or billets. All but one of the steel rail 
mills, are now at work at a reduction of 10 per cent. 
in wages. It is probable that heavy orders will soon 
be placed. Angles and tees have declined one-tenth ; 
prices of beams and channels are firm at 3.30. Mills 
are all wom | full time, and a _ general increase 
in orders for bars, plate, tank, and structural iron, 
will take place early in April, according to present 
indications. 





MISCELLANEA. 
More than 8,000,000/. sterling is to be spent on the 
capital account of the Indian railways during 1888-89. 


Owing to the rise in the price of copper many of the 
abandoned mines of this metal in California and Nevada 
are to be re-opened during the present year. 


The new embankment, which has been constructed 
—- banks of the Thames between Putney Bridge 
and Barnes, in place of the old towing path, was opened 
on Tuesday. These works have cost 5700/. 


The new Inman steamer the City of New York, which 
was recently described in our columns, is fitted with 
Worthington pumps, for the main boiler feeds, fire, 
sanitary, bilge, and other services. 


The new cut, which has been.excavated for the diversion 
of the River Ribble, at Preston, was opened on Saturday, 
the 24th instant, by Alderman Ribby, the chairman of 
the Ribble Committee of the Corporation. ‘The new 
channel is o ver a mile long. 


We have received a catalogue containing ‘descriptions 
of the labour-saving office devices manufactured by the 
Shannon File Company, of No. 2, Finsbury-street, 
London, E.C. The catalogue is fully illustrated and 
printed in good type. 

An attempt is being made by the city of Minneapolis 
to boycott the Minneapolis and St. Louis Railroad, the 
cause of the arg being the refusa by the company, 
owing to lack of funds, to do away with level crossings 
within that city. 

According to Professor Stuart earthenware may be per- 





forated by using, instead of a drill, a soft copper rod or 
ipe fed with a mixture of emery powder and linseed oil. 
he emery is embedded in the copper by the friction and 

cuts through the hardest material in a very short time. 


Owing to the bursting of the Nogat dyke, near the 
mouth of the Vistula, 128 square miles of country have 
been inundated, including many villages and_part of the 
town of Elbing. The railway line between Marienburg 
and Elbing is under water, which is still rising. 


The Lake Shore and Michigan Railroad are about to 
use angle irons 48 in. long extending over three ties, for 
making their rail-joints. These will be longer than any 
rail-joints at present in use, and their adoption has been 
decided on after a long series of experiments which were 
commenced in 1884, 


The gross receipts of the 23 petneine? railways in 
the United Kingdom, for the week ending March 18, 
amounted, on 15,850} miles, to 1,103,074I., and for the cor- 
responding period of 1887, on 15,708? miles, to 1,089,675/., 
an increase of 141} miles, or 0.8 per cent., and an increase 
of 13,399/., or 1.2 per cent. 


The Government of the Dominion of Canada has appro- | } 


priated 1,480,000 dols. for deepening the St, Lawrence 
canals between Kingston and Montreal, which are now to 
have a depth uniform with that of the Welland and 
Lachine Canals, permitting the largest steamers to pass 
from the lakes to tent 


We notice with pleasure the development of our 
American contemporary the Electrical Review, a develop- 
ment indicative of increasing prosperity. With the com- 
mencement of its thirteenth volume, it has been per- 
manently enlarged, and the value of its contents is 
increased by additional illustrations, and more varied 
subject-matter. 


The Chilian Government has submitted a Bill authoris 
ing the construction of about 500 miles of new railway, 
partly extensions of existing lines and partly altogether 
new roads, The lines areto be constructed in not more 


than five years, and the estimated cost is put down at 
13,900,000 dols., 12,000,000 dols. of which will be raised by 
the issue of a loan at 4h per cent, 


The proposed new treaty between the Government of 
the United States and that of China absolutely prohibits 
any further introduction of Chinese emigrants into the 
United States, and provides for the payment of between 
200,000 dols. and 300,000 dols. idemnity to China on 
account of injuries done to subjects of that Government 
during the riots on the Pacific Coast. 


According to a writer in La Révue de Cavalerie, th® 
shape of a sabre is of no importance, everything lying on the 
strength of wrist and the will of the wielder. If men of 
courage, fond of the blade, are sent into the cavalry, the 
shape of the sabre will soon be settled. Samson with the 
simple jawbone of an ass did more service in his time than 
twenty squadrons perhaps could do at another epoch with 
the best of sabres. 


During the approaching summer a new branch of the 
London Geological Field Class will make a detailed study 
of the chalk formation under the direction of Professor 
H. G. Seeley, F.R.S. The other branch under the same 
direction will follow the course of former years by investi- 
gating the principal poclogionl features in the neighbour- 

ood of London. Full particulars can be had by intending 
students on application to Messrs. G. Philip and Son, 
at ett and from many booksellers in the 
suburbs. 


A Bill for the construction of the Metropolitan Outer 
Circle Railway has just been passed by a Select Committee 
of the Houseof Commons. The new line, which will be 
eighteen miles long, will commence by junctions with the 
District Railway near Ealing Common and with the 
Great Western Railway near Ealing, and will pass thence 
vié Sudbury, Kingsbury, Hendon, Finchley, and South- 
= to a junction with the Great Eastern Railway at 

ottenham. Short spur lines will also be constructed con- 
necting the new line with the Metropolitan, Midland, and 
Great Northern Railways. 


The new lines of railway which have for some time been 
under construction by Mr. Walter Scott, of Newcastle, 
for the Great Eastern Railway in Essex, are now approach- 
ing completion. Starting at Shenfield, near Brentwood, 
on the main Colchester line, the new railway proceeds to 
Wickford Junction, and at this place separates into two 
lines, the one being continued south of the River Crouch 
to Rayleigh and Rochford, and thence to Southend by a 
new route. The other branch proceeds to Burnham, 
terminating with a northerly bend at Southminster, which 
r five miles from Bradwell-on-the-Sea, in the same 

irection. 


An exhibition of Irish industries is to be held at 
Olympia, Kensington, during the coming summer, in 
which will be made a comprehensive display of the 
products and manufactures of this country, with a view 
to giving the humble Irish artisan the same opportunities 
for display as the large manufacturer; no charge will be 
made for the space occupied except in special cases. The 
exhibition will be opened on the 4th of June, and will 
remain open till the end of October. Among the special 
features will be the representation of an Irish village, 
with veritable peasants at work — their cottage indus- 
tries : the dyeing of yarn, making lace, knitting, &c. 


We are informed that a private experiment to test the 
newly completed ‘‘storage recoil carriage” built on a 
special design of Messrs. Easton and Anderson for the 
Quick Ordnance Company, and likewise to fire a few 





charges of the (Juick cake powder, took place at Erith on 
Friday of last week. The carriage answered perfectly, 
and with a projectile velocity of 2300 ft. per second, a 
white cloth at the breech showed that there was not the 
slightest escape of gas. The breech was easily opened by 
one man after each discharge in one movement, and also 
closed with similar ease in one movement. A 4 lb. charge 
wrapped in the usual flannel bag, which had been soaking 
in water, was fired dripping wet, and yet with the further 
disadvantage of not filling the chamber gave 1700 ft. 
velocity to a 12} 1b. projectile. 


On Tuesday last a train, electrically lighted on the 
system designed by Mr. I. A. Timmis, of 2, Great George- 
street, Westminster, made a run from Derby to Man- 
chester. Each coach was provided with an independent 
set of accumulators of the ‘‘ Union” type, sufficient to light 
ali the lamps within it. The batteries were all connected 
to a charging circuit supplied by a dynamo driven by an in- 
dependent engine and carried on the locomotive. The light- 
ing circuit of each coach was provided with a switch which 
breaks the circuit when and so long as the guard sends a 
current along a controlling conductor. Should the train 
break, the switch immediately closes and lights up all the 

amps. A communicating ppparetus between passengers 

and guards is associated with the lighting arrangement, 
A special form of coupling between the carriages allows 
all the conductors to be joined up without trouble, 


A recent number of the Warrington Guardian contains 
a report of a meeting of the Liverpool section of the 
Society of Chemical Industry, held on Wednesday, the 
7th inst., at which Mr. T. Fletcher, the well-known gas 
engineer, gave a demonstration of the application of some 
new gas-heating appliances devised by himself for work- 
shop emergencies. One of the feats of the evening was 
the fusion of a large hole through a fin. plate of wrought 
iron in a few seconds without preparation, and with 
apparatus that could be carried by a man up a ladder and 
used in any position. The secretary, in the discussion 
which followed the experiments, pointed out that, with 
apparatus of this character, a burglar-proof safe no longer 
existed, as it was simply a question of minutes to fuse a 
hole large enough for a man to pass through any wrought- 
iron or steel door in existence. Chilled iron and steel were 
powerless to resist the small blowpipe Mr. Fletcher used, 
which would penetrate thick iron and steel plates as 
easily as carpenters’ tools would an ordinary wooden 
door, The apparatus in question was devised by Mr. 
Fletcher for works repairs, and was noisy in action, but 
could be rendered silent in operation and small enough to 
be carried in a handbag. This modification will not, how- 
ever, be made by Mr. Fletcher in any apparatus sold by 
him, as such could only be required for felonious purposes. 


On Tuesday, the 27th instant, the Nile, the sister ship 
to the Trafalgar, was launched from Pembroke Dockyard. 
At the time of noncning this boat is much further ad- 
vanced than was the Trafalgar, as the latter only weighed 
5400 tons on leaving the slips, whilst the weight worked 
into the new ship is 6300 tons. The Nile is 345 ft. long 
between perpendiculars, 73 ft. broad, with a draught of 
27 ft. forward and 28 ft. aft, her displacement when fully 
equipped being 12,000 tons. Her sides are protected by a 
compound armour belt 230 ft. long and 8 ft. 6 in. deep, 
varying in thickness from 14 in. to 20in., and tapering 
down to 8 in. and 6 in. at the lower edge. Her un- 
armoured ends are protected by a sloping steel deck 3 in. 
thick forming a continuation of the belt. Her central 
citadel is 141 ft. long at the sides of the ship, but has an 
extreme length of 193 ft. measured along the centre of the 
vessel which is protected by armour of from 18 in. to16in. 
in thickness. She will be armed with four 67-ton guns 
worked by hydraulic power and carried in two turrets, 
protected with 18 in. of armour, and with six 36-pounder 
quick-firing guns, in addition to which she will carry 
eighteen machine guns and eight tubes for discharging 
torpedoes. Her engines are being supplied by Messrs. 
Maudslay and Co., and will be of the triple-expansion 
type indicating 12,000 horse-power, sufficient it is esti- 
mated to drive the vessel at a speed of 164 knots. 


Messrs. Immisch and Co. have recently laid down anelec- 
tric pumping plant at Messrs. Locke and Co.’s St. John’s 
Colliery, Normanton, intended to deal with a salt-water 
feeder yielding 5100 gallons per hour, at a depth of 900 ft. 
below the surface. The machinery has been designed to 
raise the water at one lift, at the rate of 7200 gallons per 
hour, so that the pumps could stand if necessary for six 
hours out of the twenty-four. The pumps employed are of 
the differential type, having two rams of 6 in. diameter, 
and two of 44 in. running at 25 revolutions per minute. It 
was ascertained that the load on the rams would be sub- 
ject to great variations throughout the stroke, and it con- 
sequently became necessary to specially design the arma- 
ture of the motor in order to avoid the heating which 
would occur in a motor of ordinary construction if put to 
work under such great variations in the load, and this has 
been successfully accomplished. The electromotive force 
at the terminals of the dynamo is 600 volts, and at 
those of the {motor 575 volts, the average current being 
66 amperes. The actual effective horse-power, as measured 
by the water raised, is nearly 33. he output of the 
dynamo is 53 horse-power, and assuming its efficiency at 
the low figure of 85 per cent., the commercial piergy of 
the whole machinery is not less than 50 per cent. The 
dynamo, which runs at the same speed as the motor, viz., 
450 revolutions per minute, is driven by a compound semi- 
fixed engine of 30 nominal horse-power, manufactured by 
Messrs. bey and Co., of Lincoln, using steam at a 
pressure of 1401b. per square inch. So successful has the 
plant turned out that Messrs. Locke and Co. have ordered 
two new machines of the same power, to be used for haul- 


ing purposes below ground. 














Marcu 30, 1888.] 


ENGINEERING. 





321 








AMERICAN WARSHIPS. 
On American Warship Design.* 
By Mr. W. Joun. 


I nAvE had the honour upon several occasions to read 
papers before this Institution on matters relating to the 
mercantile marine or the Royal Navy of this country, but 
the present paper has reference to the navy of another 
power, as itstitle indicates. I hope, however, it may not 
on that account be without interest to the members and 
associates of this Institution, or without some value as a 
record in our Transactions. 

It is well known that the United States Government 
have not, since their great war, gone to any great length 
in building up_an ironclad fleet such as is possessed by 
this country, France, Italy, and Germany, but there have 
been signs within the last few years of their wishing to 
make an effectual start in this direction, 

It is well known that they have bought designs from 
private firms in this country, and in August, 1886, they 
made a fresh and somewhat novel departure, 
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SECTION BEFORE AND 
ABAFT ARMOUR BELT. 


The present Secretary of the United States Navy, Mr. 
W.C. hitney, issued an advertisement with a ‘ Notice 
to Naval Architects and others, concerning designs of 


Steel Armoured Vessels for the United States Navy,” 
with a circular “ embodying the conditions that must be 
conformed to by those who submit designs to the United 
States Navy Department.” 

This advertisement was in effect asking in the open 
market for competitive designs for two types of ships, 
one to be called a battle-ship and the other an armoured 
cruiser, A copy of the circular will appear with this paper 
in the Transactions, and it will be found that it lays 
down very definitely the conditions the ships had to 
fulfil as to speed and armament, although the type was 
left in the hands of the designers. 

The terms of the circular were quite fair, although it 
was freely conjectured here that no one outside the States 
would be awarded the prize—for there was a prize of 
15,000 dols, offered for each successful design. I need not 
say I did not 





* Read before the Institution of Naval Architects. 





| tion of this design might be of interest to the ti 


general description [ feel sure, because many 
were published in the American press before 
intimation that the design had been accepted. 





share this feeling, or I should not have | 


risked my name, and whatever reputation I may have as 
a naval architect, in such a competition. 

I was at the time general manager of the Barrow Ship- 
building Company, which has since been succeeded by the 


Naval Construction and Armaments Company, and | 


towards the end of 1886, our draughtsmen being then 
only partially employed on current work, I determined 
upon the types and dimensions of the ships, and started 
on the competition. The designs had to be in by the 7th 
March, and it speaks volumes for the efficiency of the 
draughting and calculating staff that the two complete 


| designs, with full calculations of strength, weight, 


buoyancy, and stability, were finished in six weeks, and 
one of them, the battle-ship, was awarded the 15,000 dollar 


| prize by a committee of experts, and recommended to be 


built in America for the United States Government. 


| There is also a contract entered into for the making of 


the working drawings, which will be done by the Naval 
Construction and Armaments Company under my super- 
vision. 

One reason why I have thought that a general descrip- 





| 6000 tons, but we were afterwards allowed to go up to 
| 6800 tons 


I may here mention that the cruiser I proposed differed 
entirely from the battle-ship in almost every feature of 
the design, the problem to solve being an entirely different 
one. In the cruiser there were four heavy guns, 10 in., 
each weighing 264 tons, while in the battle-ship there 
were to be two heavy guns only, viz., 12 in., each weigh- 
ing 46} tons. In both cases heavy bow and stern fire was 
———- and in both vessels a number of 6-in. guns had 
to be provided, as well as a powerful secondary battery of 
quick-firing guns, and torpedo tubes, all specified, had to 
be provided for, and the cruiser had to be furnished with 
sails to the extent of a two-thirds full rig. 

Having in the cruiser four 10-in. guns to dispose of, as 
well as six 6-in. guns and the secondary battery, I deter- 


| mined on a broadside arrangement, with fore and aft and 


broadside fire from the corners of the battery for the heavy 
guns ; but in the battle-ship, where I had only two 12-in. 
guns, with six 6-in. guns and the secondary battery, I 
determined to put each 12-in. gun in a turret, and to 
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not quite make 


That the American Government will not object toa 


tion was adopted, it h 





that I have been asked for particulars by bpp rg gen-| to water-line protection, but if vertical armoured protec- 
tlemen from several countries, who coul ad 

out the design from the meagre and imperfect accounts 
that have appeared in the press. 


to be at least 12 in. thick. 
Now, I am one of those who believe in a water-line belt 


in preference to the internal sloping protection, and I 
believe in its being carried sufficiently far forward and 

articulars | aft to give the ship a moderate degree of metacentric 
t got any | height, however much the unarmoured ends are riddled or 
blown away by shot and shell; and this view I tried to 


I should here say that during the preparation of the embody in the design of the battle-ship which I sub- 


in 


e of by the combined 


ship are as follows : ft. in. 
Length between perpendiculars ... 290 0 
Breadth (extreme) ... ia ors 64 1 
Depth (moulded to upper deck) ... 39 8 
Mean draught of water... ad it) 6 
Displacement at 22 ft. 6 in. draught, Tons, 
when fully equipped and with 500 tons 
of coal on bo: st. 6300 


We were limited at first by the circular to a maximum 


last year on a valuable paper read by 
this question of water-line protection received much pro- 
minence, I didnot take any partin it, because I had then 
despatched the competitive designs to America, and was 
awaiting the result. 
a certain depth of belt from so much above the water to 





working drawings some alterations may be made in the mitted. 
armour and armament, and there certainly will be 
the speed, for there has been a distinct advance in the use 
of forced draught since the engine designs were prepared, 
which will be taken fell advant 
engineering talent possessed by the Naval Construction 
and Armaments Company. The dimensions of the battle- 


discussion took place in this hall 


A very interestin 
r. Biles, in which 


I felt then as I feel now, that given 


so much below, I would prefer the vertical armour to the 
internal sloping armour, both for broadside fighting and 
especially for a running fight, where in the one case the 
shot and shell would probably glance from the vertical 


armour, while the internal armour would give you a back- 
ground for bursting shell against; that might tear out 


yards of your thin side in the po ng of the water-line, 
| rip it off in fact, which must not on 
| draught of water of 23 ft. and a displacement of about | but also your speed. 


y affect yourstability 
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The depth of the belt is, of course, an important ele- 
ment; but where you are limited to the displacement of 
= ship, as well as the thickness of your armour, you 

ave to make your belt more shallow than you perhaps 
otherwise would. At any rate, that was my case; but 
without being allowed more displacement, I do not know 
that I would now, after more mature reflection, seriously 
alter the arrangement. 

The actual depth of the belt amidships is 2 ft. above 
water and 4 ft. 6 in. below the water at the constructor’s 
load water-line, that is, with 500 tons of coal and all stores 
and equipment on board. I need scarcely go into the 
vexed question of how much deeper she would be in the 
water with all herspare bunkers full, because the American 
Government were furnished with full detailed calculations 
as to her weights, tons per inch of immersion, and detailed 
conditions of her stability, and were therefore in as good 
a position to judge of the coal supply as I was. With an 
additional 450 tons of coal in the bunkers between decks, 
the draught would be 14 in. deeper, leaving the top of the 
belt still 10 in. above water. 

Before describing the plans of the battle-ship, I had 
better perhaps read out to you what the secondary 
battery was to be composed of. I have already mentioned 


that there were to be two 12-in. and six 6-in, breechloaders 
forming the main battery. 
The secondary battery was : 


Four 6-pounder Hotchkiss rapid fire guns, with mounts, 
Six 3-pounder oy * 99 ee 
Two 1-pounder _,, ; a * 
Four 47 mm. Hotchkiss revolving cannons, with mounts. 


Four 37 mm. ” ” 
Some of these 37 mm. for tops. 
Four Gatling guns with mounts, one or more for tops. 


The number of rounds of ammunition for the secondary 
battery was also provided, as also for the main battery, 
and 7 are given in detail in the printed circular 
issued to competitors. 

Six torpedo tubes were also stipulated for—one in the 
bow, one in the stern, and two on each side; and four 
electric search lights for the ship were stipulated for, in 
addition to two others for the boats. 

Fig. 1, page 321, represents the midship section of the 
vessel, which, as will be seen, is to be built on the cellular 
double bottom age vo This double bottom extends 
under the engines, boilers, and magazines for a length of 
158 ft., and is divided both longitudinally and transversely 
intonumerous water-tight compartments fitted for water 
ballast, so that the vessel may be trimmed when coal, 
ammunition, or stores are partly consumed. Forward 
and aft a continuation of the double bottom is formed by 
the flats of the provision and storerooms, the extreme 
ends of the vessel being arranged as trimming tanks 

Fig. 2). 

; There is a protective deck 3in. thick extending over 
the top of the armour belt, and then sloping down for- 
ward and aft at the forward end to the point of the ram, 
10 ft. below the water, and at the after end sufficiently 
down to protect the steering gear. This protective deck 
was stipulated for in the circular as follows: ** A ram 
bow and a steel armoured deck running the whole length 
of the ship, the boilers, engines, and ammunition rooms 
being underneath.” 

Below this protective deck there are wing compart- 
ments arranged for, so as to lessen the extent of possible 
damage of ram or torpedo attack. 

The hull of the vessel is, of course, to be built of mild 
steel throughout, and to have twin screws; and the de- 
sign provides for a steel-faced armour belt 12in. thick, 
extending beyond the engines, boilers, and all magazines, 
and ending in an armoured bulkhead—not one going 
straight across the ship, but pointed at the middle line 
outwards towards the bow and stern of the ship, as shown 
on Fig. 3. Above the top of the belt and the protective 
deck there are two continuous decks, and the turrets, 
with the 12-in. guns, are above the upper of these, as seen 
in the profile, Fig. 4. 

These bulkheads are of 6-in. steel-faced armour. In 
end-on firing they have, of course, the additional protec- 
tion of the protective sloping deck, and are, therefore, 
partly sheltered; and in broadside fighting they must 
necessarily, from their position, be struck at an oblique 
angle, if at all. The armour belt is backed up with 6 in. 
teak, two thicknesses of 25 lb. plating, rigid framing, and 
girders. 

Between the protective deck and the one next above, 
which we may call the main deck, there is no armour, 
except round the communications for working and fight- 
ing the ship, but the space is divided into water-tight 
compartments, forming additional coal bunkers, store- 
rooms, accommodation for crew, &c. These additional 
coal bunkers are further subdivided by water-tight girders 
longitudinally, at a height of 5ft. above the water-line, 
and cofferdams are fitted round the engine and boiler 
hatches. This main deck carries an armoured redoubt, 
surrounding the lower part of the turrets and the 
hydraulic machinery for moving and loading the guns. 

he redoubt and turrets are o* 12-in. steel-faced armour, 
with 6-in. teak backing, weli supported; and the top 
plating, which forms part of the upper or weather deck, 
is Lin, thick. The arrangement of the armour on the re- 
doubt is shown on the main deck plan, Fig. 5. On this 
plan also is shown the arrangement of four of the 6-in. 
guns, and most of the secondary Sarg 

On the upper deck plan (Fig. 6) is shown the arrange- 
ment of the turrets, two of the 6-in. guns, and the 
conning tower, which is protected by 12-in. steel-faced 
armour, and extends above the top of the turrets toa level 
with the flying deck. 

The space between the upper and main decks not ap- 
propriated by the redoubt and the secondary battery is 
taken up by the quarters of the officers and crew, which 





are well lighted and ventilated. Access to the redoubt 
and turrets is obtained from the protective deck. 

Steam and hand-steering gear is fitted below the pro- 
tective deck, and steering connections are made with 
— from the conning tower, after-wheelhouse, and flying 

ridge. 

The communications from the conning tower for navi- 
gating the vessel are protected by an armoured tube 3 in. 
thick. The hoists from the magazines are also heavily 
protected with 6-in. steel-faced armour. 

I will now describe more in detail the range of fire 
obtained from the particular distribution of the arma- 
ment. It was important to my mind that the two heavy 
turret guns should be high out of the water, and under 
the immediate command of the officer fighting the ship, 
who obviously must be in the conning tower or near the 
conning tower, and therefore above the upper deck and 
capable of seeing all round. The secondary battery of 
quick-firing guns, or the bulk of them, are better placed, 
in my opinion, under cover in the ’tween decks below, 
because they would be, as I take it, largely employed 
firing at the unprotected parts of the enemy’s load-line in 
order to cripple her speed and stability, and in keeping 
off torpedo heats, and they are still high enough for 
that purpose, and to fons | being interfered with by 
the ordinary waves that a battle would be fought 
amongst. 

The 12-in. guns are so placed that both command a fore 
and aft fire, and each gun has a complete bruadside 
range on one side, and a range on the opposite side of 
40 deg. for the forward gun and of 70deg. for the after 
one. Two loading positions are provided for these guns, 
and for each gun the ammunition is lifted by hydraulic 
power direct from the magazines in one of these posi- 
tions. 

Two 6-in. guns are arranged as bow and stern chasers 
on central pivot mountings on the weather deck, one for- 
ward and one aft, with a range of 120deg. These guns 
are protected by steel shields, but some care would have 
to be exercised in fighting them when the heavy turret 
guns are being fired fore and aft. 

Four 6-in. guns are arranged on sponsons on the main 
deck, two commanding a range from right forward to 
25 deg. abaft the beam, and two a range from right aft to 
25 deg. forward of the beam. Four 6-pounder and four 
3-pounder rapid-firing guns, and four 47 mm. revolving 
cannons are fought on the main deck, the whole of 
the guns on this deck being protected by side plating 
1} in. thick, and the guns dispersed to secure a heavy 
bow and stern fire and a good defence against torpedo 
boat attack. 

Two Gatling guns and two37 mm. revolving cannon are 
placed on the bridge ; two 1-pounder rapid-firing guns are 
placed on the flying bridge, and two Gatling guns, with 
two 37 mm. revolving cannons are fought in the mast 
tops, and two 3-pounder rapid-tiring guns are fitted in the 
steam cutters, 

The ammunition for the secondary battery is stowed in 
magazines placed forward and aft, the ammunition being 
passed up to the main deck through an armoured tube 
3 in. thick, and thence through hand-up scuttles to the 
guns. Communication between the forward and after 
magazines below the protective deck is established through 
the central passage. Means are provided for ejecting 
torpedoes through tubes in six positions, as — by 
the circular, one forward through the bow and one aft 
through the stern, two through the sides aft above 
water, and two through the sides forward below water. 
Air compressors are to be fitted forward and aft, and 
stowage room is provided for fourteen torpedoes. Stowage 
room is also arranged for submarine mines. 

The engines are placed in two compartments, and the 
boilers in four compartments, communication being esta- 
blished between as and between the ends of the 
vessel, through a central passage above the main maga- 
zines, and below the protective deck. 

The coal which may be carried on the 22 ft. 6 in. draught, 
viz , 500 tons, is stowed in the lower bunkers, and the 
additional coal proposed to be carried is so arranged 
as to afford as much protection as possible to that un- 
armoured part of the vessel. 

The ventilation of magazines and crew spaces ie pro- 
vided for. The distilling condensers for fresh water are 
carried in the engine-room. Two military masts are to 
be fitted, as shown on the profile, carrying, as before 
stated, four machine guns in their tops. ‘l'wo second- 
class torpedo boats are provided for, and a sufficient 
number of other boats to carry the crew, including one 
steam pinnace and one steam cutter, each mounting a 
three-pounder Hotchkiss rapid-firing gun. The boats 
are stowed, as will be seen by the profile, on the flying 
deck, which is large enough to afford a clear space for 
navigating the vessel and for mounting a few machine 
guns and search lights. There is also a chart-house 
with a flying bridge above, carrying two 1- pounder 
rapid-firing guns, and two search lights. 

Such is briefly a description of the battle-ship selected 
by the committee of experts including naval officers, engi- 
neers, and civilians, and accepted by the United States 
Naval Department out of the competitive designs sub- 
mitted to them; and I hope it will fulfil their expec- 
tations. I have the stability calculations, and also 
schedules of all the weights, which I hope to have per- 
mission from the Navy Department to record in the 
Transactions. 

In conclusion, I will biiefly sam up what the fighting 
qualities of the ship are. She is to havea speed in fight- 
ing trim of 17 knots. If she is cruising alone and meets 
with an enemy of about her own size, but without her 
armour protection, and with, say, a knot or more greater 
speed, and that enemy chooses to run away, starting from 
a safe distance, this vessel could not capture her, bar 
accidents to the retreating ship’s machinery or a lucky 





shot from her pursuer. But if the vessels, after sight- 
ing each other, approach and mean fighting, then this 
vessel has, as long as they are bow on, her full battery 
of heavy guns available, as well as three out of her 
six 6-in, guns and a large proportion of her secondary 
battery bearing, and with her sloping protective deck, 
and her armoured bulkheads at the end of the water- 
line belt behind it, she is practically free from destruc- 
tion until they come within seupede or ram striking 
distance, when the coolness of the heads on board, rather 
than any particular or possible merits in the ships, will 
decide the action. In the event of a swifter enemy coming 
up astern to engage her until a fleet arrives, while she is 
steaming ahead to join her consorts, her power of fighting 
is ee, the same. But bear in mind if the enemy in 
either of these cases is one of the internally protected 
cruisers, she—the enemy—will be liable to be raked fore 
and aft by shot, and more especially by highly explosive 
shells, that will bring back to our minds the old days of 
unprotected wooden ships and the havoc produced by 
— fire,in a greatly, I would say, most seriously in- 
tensified form. 

In the next place, suppose both ships avoid the ram 
and torpedo, as they probably will, and it becomes a matter 
of artillery. The action, then, as I conceive it, would 
tirst developinto one of oblique firing—in which case the 
belt would have the best of the internal protection, un- 
questionably in my mind, with shell fire—and eventually 
the vessels would move in circles, after the manner of the 
Kersage and Alabama until the artillery fire crippled one 
or other of them. In this case the battle-ship I am 
describing would have full play on her broadside with both 
her 12-in. guns, four out of the six of her 6-in. guns, 
and a large proportion of her secondary battery. This view 
of the possible fighting of future single actions gives, to my 
mind, the advantage to the main guns being écheloned 
and placed so high that their fire fore and aft cannot be 
interfered with by forecastles or poops, such as we have 
seen in vessels like the Captain and Huascar, and others ; 
but I think it is almost equally important that you 
should be able to maintain your heavy broadside concen- 
tration. 

If your heaviest guns are masked either forward or aft, 
a faster ship, even if lighter armed or armoured, has the 
better of you. If you are masked on the broadside, a ship 
of equal speed and turning power can keep you working 
broadside to broadside, or compel you to close and take 
the chances of the ram and torpedo. 

Even in fleet fighting I believe there is an advantage in 
the heaviest guns being placed unsymmetrically, but I do 
not think I would put the échelon in all cases the same 
way. A ship such as I am describing would have certain 
advantages on the port side over those she has on the 
starboard, and vice versd, and it would depend upon her 
consorts and the dispositions of the admiral in com- 
mand, and the rival fleet, whether he would place her in 
~ a or right wing, or how he would order her to be 

ought, 

I knowin this matter I am going beyond the legitimate 
bounds of the naval architect, and am presuming upon 
the forbearance of naval officers; but when a naval 
architect has to design a fighting ship, he should, I think, 
place himself in mind and imagination as nearly as he 
can in the position of the man who has to fight the ship, 
and I do not think an effort of that kind—amateur sailor 
situation though it may be—is likely to detract from the 
merits of the design. 

I must apologise for trespassing into the domain em- 
braced by the latter part of my paper, but trust the in- 
terest always evoked by many of the admitted uncer- 
tainties of future naval battles will secure the indulgence 
of the meeting for my temerity. 





PRESSURES IN MARINE BOILERS. 
Working and Test Pressures for Marine Boilers.* 
By Mr. Ricoarp Sennett, R.N, 


Few subjects in connection with marine engineering are 
of greater importance than those relatiug to the strength 
of boilers, and the maximum working pressures of steam 
that can be safely carried in marine boilers of ordinary 
form with plates of workable thickness. Many dis- 
cussions respecting these points have taken place during 
the past few years in this and other scientific institutions, 
and they have generally been based on the question as to 
the minimum factor of safety that should be employed in 
the design of the boilers ; the factor of safety being taken as 
the ratioin which the ultimate strength exceeds the work- 
ing stress. This factor, which a few yearsago was usually 
required to be from 6 to 8, has now been reduced in ordi- 
nary practice to from 4 to5, which represents an increase 
of 40 to 50 per cent. in the working steam pressures 
allowed to be carried with a given thickness of plate. 

There is, however, a danger that unless carefully 
guarded and defined, the factor of safety, even as now 
modified, may prove a bar to further progress, and it is 
important that we should fully realise what is meant by 
‘ee term ‘‘factor of safety” as applied to the strength of 

ers. 

Without entering into precise definition, it may perhaps 
be stated in general terms, that a factor of safety, as 
usually employed, is a somewhat rough and ready method 
of allowing for stresses, strains, and conditions which can 
neither be exactly calculated nor ascertained. In other 
words, itis to a great extent an allowance for want of 
knowledge. If the actual strength of a structure were 
exactly known, and all the forces acting on it could be 
correctly estimated, it would be a comparatively easy 
matter to make allowance for safety ; safety being, as was 





* Read at the twenty-ninth session of the Institution of 
Naval Architects 
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inted out by Professor Thomson in the discussion on 

r. Milton’s paper at Glasgow, in 1877, simply a know- 
ledge of sufficiency, and a factor of safety would then be 
simply an expression for sufficiency. 

ntil a comparatively recent date, marine boilers con- 
tained so many unknown quantities, that high factors of 
safety were justifiable. The material used was often un- 
reliable and far from uniform in strength and quality. 
The arrangement of the rivet seams, stays, &c., was often 
left practically in the hands of the foreman boilermaker, 
rivet holes were punched and drifted, and all the work 
connected with boilermaking was of a somewhat rough 
and careless character. 

With the introduction of high steam pressures and steel 
plates, much greater attention was paid to the quality of 
the materials and workmanship es the arrange- 
ment of the details was transferred generally from the 
boiler shop tothe drawing office, and at the present time, 
fully as much care is exercised in the design and con- 
struction of the boiler, in all its parts, as in any other part 
of the machinery. The necessity for large factors of 
safety, therefore, no longer exists, 

It, however, takes a long time to shake off old traditions, 
and we are still to some extent suffering from the influence 
of the earlier period, when a very different and inferior 
state of things existed, and it has only been by slow stages 
that we have come to realise that the ordinary rules of 
mechanics may be applied to boilers as safely and surely 
as to any other structure. Much credit for the advance 
already made in this respect is due to the enlightened 
view of the subject taken by Mr. W. Parker, the chief 
engineer surveyor of Lloyd’s Register, and the increase of 
working steam pressures in the boilers of the mercantile 
marine has been much facilitated by the excellent rules 
framed under its directions. 

In Mr. F. C. Marshali’s paper on the ‘‘ Progress and 
Development of the Marine Engine,” read at the summer 
meeting of this Institution at Newcastle last year, favour- 
able reference is made to a recent modification in the 
Admiralty specifications for boilers, by which the working 
steam pressure allowed for shell plates of a given thick- 
ness is considerably greater than would be approved by 
the rules either of the Board of Trade or of Lloyd’s Re- 
gister, which latter are practicaliy identical with those 
that formerly governed the Admiralty practice. 

In the discussion that followed the reading of that 
paper, Mr. W. H. White and Mr. A. C. Kirk expressed 
their concurrence with the new regulation, but Mr. 
Parker, whose opinion on this subject must necessarily 
carry great weight, took some exception toit. I was un- 
able to be present at that meeting, and am, therefore, glad 
to avail my-elf of the present org of discussing 
the question, and feel sanguine that a brief explanation 
will suffica to remove from the mind of my friend, Mr. 
Parker, any misapprehension as to the soundness of the 
principle on which the present Admiralty rule is based. 

The furnaces and combustion chambers, especially the 
latter, are the most critical parts of marine boilers of the 
present type. It is clearly impossible to calculate or 
ascertain exactly, how the material in these parts is 
affected by the bending, flanging, welding, &c., during 
manufacture, or the stresses and strains produced by the 
temperature of the fire and the pressure of the water 
when the boiler is at work. They are also the thinnest 
parts of the boilers, and consequently liable to be the 
most seriously affected by wear or corrosion. It has, 
however, been ascertained from extended and successful 
gy which is the only safe guide for these parts of 

oilers, the minimum scantlings that should be allowed 
for a given working pressure ; and for furnaces and com- 
bustion chambers, the rules of the Board of Trade, Lloyd’s 
Register, and the Admiralty are practically identical. 
In Fox’s corrugated flue, now so generally used, we have 
a very strong form of furnace which will enable the pre- 
sent type of marine boiler to be retained for considerably 
higher steam pressures than are now ordinarily used, pro- 
vided the rules applied to the shells are suitably modified 
to keep the thickness of the shell plates within workable 
limits. This is the direction in which all progress has 
hitherto been made. 

When Mr. Milton read his paper at Glasgow in 1877 
the ordinary working pressures in marine boilers were 
from 60 1b. to 70 1b. per square inch, and he pointed out 
that under the then existing rules further progress was 
barred in consequence of the required thickness of shell 
plates. These rules, after much debate and considerable 
Opposition, were modified, with the result that working 
steam pressures of 1401b. to 1501b. per square inch are 
now general in marine boilers, and great gain in economy 
of fuel has been thereby effected. 

The present Admiralty rule for the maximum working 
steam capi to be allowed with a given thickness of 
shell plates simply takes us one step further in the same 
direction, and I will briefly point out where it differs 
from, and, in my opinion, is in advance of, the ordinary 
rules on this point. 

The Board of Trade rules give a minimum factor of 
safety of 5 for boilers made of the best materials and by 
the best workmanship, provided they have been open to 
Inspection during the whole period of construction. 
Numerous additions to this factor are made in cases in 
which the above conditions are not complied with. The 
tules of Lloyd's Register, which, as before stated, are 
practically identical with Admiralty practice hitherto, 
provide for a factor of safety of 4 to 5, varying with 
the thickness of plate, the lower factor being taken for 


the thicker plates, as corrosion on them would have less 
relative effect. 

In each case the water test pressure is required to be 
double the specified working pressure. This means that 
with a factor of safety of 4 the stress produced by the 
water test pressure would be equal to one-half the ultimate 
strength of the shell, which would in most cases be near 





the elastic limit of the material. For any factor below 4 
it is practically certain that, with this system of testing, 
the water pressure test would injure the boiler. While, 
therefore, a water test pressure of double the working 
steam pressure is retained, any reduction of the factor of 
safety below 4, as applied to the working pressure, would 
be impossible. 

Although it has been the traditional practice to apply 
to marine boilers a test pressure of double the working 
pressure, there is no real justification or necessity for it, 
especially with the pressures now in use; and the reten- 
tion of this practice is a hindrance to further progress. It 
is on this point alone that the recent Admiralty rule differs 
in principle from the practice ordinarily adopted for 
marine boilers. 

To the shells of cylindrical boilers almost exact calcula- 
tion can be —- The material now used is reliable 
and practically uniform in quality, every plate is tested, 
and the rivet seams carefully designed and constructed ; 
so that there is no difficulty whatever in determining both 
the strength of the structure and the stresses it has to 
bear. In the consideration of this question the principal 
point to be kept in view is, not the ultimate or [comes am 
strength, but the ‘‘proof strength;” that is, the stress 

uired to produce the greatest strain consistent with 
safety. This may be taken approximately at about one- 
half the ultimate strength. ilers, like all other struc- 
tures, should be designed to safely withstand the greatest 
stress that is likely to be brought on them, which is, or 
should be, the test pressure, and it is essential that this 
test should be within the ‘‘ proof strength,” so that no 
injury may be caused by its repeated application. All 
that would then be necessary for safety would be to make 
the working pressure somewhat less than the test pres- 
sure, so as to insure that if failure occurred at all it should 
ba during proof, and not when the boiler was at work. 

The present Admiralty rules provide that the stress 
produced by the water pressure test shall not exceed four- 
ninths of the ultimate strength of the shell, so that it 
shall be well within the elastic limit of the material, and 
the test may be applied as often as may be desired with- 
out injury to the structure. The boiler is therefore 
designed so that, when subjected to the water test pres- 
sure, the shells have a factor of safety of 24. So far this 
is in accord with the ordinary rules for a boiler designed 
for a factor of safety, at the working pressure, of 44. 

The working steam pressure is not, however, now re- 
duced to one-half the water test pressure, for which there 
is no good reason, but is fixed at 90 lb. per square inch 
below the test pressure, which provides ample margin 
for safety. It will be seen that this rule does not affect 
the strength of the boilers, nor the hydraulic test applied 
to plates of a "certain scantling; but only modifies the 


practice regulating the greatest working steam pressure | 


to be allowed in a boiler of given strength, by making it a 
certain fixed amount below the test pressure, instead of 
its being one-half the test pressure in all cases. 

I may say, in passing, that the margin of 901b. is purely 
arbitrary, and was adopted simply for convenience, 
because that was the maximum working steam pressure in 
general use in the Navy prior to the adoption of the new 
rule, and the selection of this figure simplified the revised 
general orders respecting the testing of naval bvilers, 
which, in accordance with the Admiralty regulations, have 
to be tested by water pressure twice a year. 

The advantage of using this constant margin between 
the working and test pressures instead of a percentage 
margin is greater than may, perhaps, at firat sight appear. 
The most serious drawback t» the ordinary rules, which 
make the maximum working steam pressure one-half the 
water test pressure, is that they severely handicap the 
higher pressures. When the ordinary working steam 
pressure in marine boilers was 20 lb. per square inch the 
water test pressure was 40 1lb., which gave a margin of 
20 lb. between the working and test pressures, and ex- 
perience proved this to ba ample. hen the steam 

ressure rose to 60 lb. the rules required a margin of 60 lb. 
emo the working and test pressures; at 90 lb. working 
pressure the margin was 90 lb., and so on ; the margin be- 
tween the working and test pressures increasing directly as 
the working pressure was increased. It is, I think, sufficient 
to simply state this to show how unnecessary the tradi- 
tional test of double the working pressure is, and how 
seriously it operates against further increase of working 
pressure. 

By the revised Admiralty rule this difficulty is obviated, 
and if the principle on which it is based were generally 
adopted, the weight and cost of boilers for a given work- 
ing pressure would be reduced, and considerably higher 
steam pressures than are now possible could, if desired, be 
carried in marine boilers of existing form and dimensions 
without reducing their safety in the slightest degree, 

The effect of this rule may, perhaps, be most clearly 
seen by its application to an actual example. The boilers 
of H.M. ships Medea and Medusa and the other high-speed 
cruisers of that class are about 12 ft. in diameter, and are 
designed to carry a working steam pressure of 155 lb. per 
square inch. The water test pressure in accordance with 
our new rule, is 90 lb. in excess of this, or 245 lb. per 
square inch, and at this pressure the shells will havea 
factor of safety of 2}, as previously explained. This re- 
quires a thickness of shell plates of 3$in. By Lloyd’s 
rules the shell plates for the same working pressure would 
require to be ¥, in. thicker; by the Board of Trade rules 
ac would require to be 1} in. 

he working steam pressure of these boilers aa actually 
constructed would, by Lloyd’s rules, be limited to 123 Ib. 
per square inch ; and by the Board of Trade rules not 
more than 1101b. per square inch could be carried ; the 
water test pressure, which is the real gauge of safety, 
being practically the same in each case, 

The thickness of shell plates required by Lloyd’s rules 


for this working pressure of 155 lb. would, by the revised | 1888 





Admiralty rule, be sufficient for a oe pressure of 
220 lb. ; and the minimum thickness required by the rules 
of the Board of Trade for a steam pressure of 155 Ib. per 
square inch would suffice by the Admiralty rule for a 
working pressure of 250 lb., or more than 60 per cent, 
greater. The weight of these boilers for each ship, as 
actually made, is 14 tons less than would be required by 
Lloyd's, and 19 tons less than the minimum allowed by 
the Board of Trade rules for the same working steam pres- 
sure. The total weight of the shell plates in the Medea’s 
boilers is 52 tons. 

Although in order to illustrate the effect of this rule in 
facilitating the further increase of working pressures, I 
have been obliged to compare it with those of the Board 
of Trade and of Lloyd’s Register, which govern the 
design of boilers in the mercantile marine, I hope it will 
be clearly understood that nothing is further from my 
desire than the revival of any controversy on these points, 
My sole object has been to bring into prominence the 
retarding influence of this traditional hydraulic test pres- 
sure for boilers, of double the working steam pressure, 
which we have all hitherto accepted as an axiom, but 
which the Admiralty have now given up as being unneces- 
sary, and which in general practice is not applied to other 
structures, 

In conclusion, I would say that there is nothing novel 
in the present Admiralty regulation, except perhaps ia 
its application to marine boilers, which have always been 
over-weighted by excessive and unnecessary caution. The 
successful experience, extending over a long period of 
years, with locomotive and land boilers, conclusively 

roves that considerably greater working steam pressures 
‘or a given strength of boiler than are now customary in 

meral marine practice can be carried with perfect safety. 

ir Frederick Bramwell, in a letter published with the 
discussion on Mr. Milton’s paper in 1883, stated that if 
the rules for marine boilers were enforced for locomotives, 
the ordinary working pressure of 140 lb. would be reduced 
to so low a point that the whole railway service, both 
passenger and goods, would be paralysed. The regula- 
tions affecting the working and test pressures that have 
almost universally been applied to locomotive boilers, 
are in principle the same as those now adopted by the 
Admiralty for the boilers of H.M. ships, and there is no 
reason whatever to doubt that they can, with perfect 
safety and much advantage, be applied to all marine 
boilers, and if generally adopted, further economy of coal 
in steamships might reasonably be expected from the 
higher working steam pressures that would be thereby 
rendered practicable. 








SOME OF THE APPLICATIONS OF PHOTO- 
GRAPHY TO SCIENTIFIC PURPOSES.* 
By H. Trueman Woop, M.A, 


I po not know that there is much need, in addressing 
such an audience as this, to lay stress on the important 
part now taken by photography as an instrument of 
scientific research ; but I do think that our annual con- 
ference should not be allowed to pass without stock bein 
taken of the present position of photography as the hand- 
maid of science. I think also that too many photographers 
are content to regard photography merely as a means of 
making pictures. With professionals this would be ex- 
cusable, but amateurs ought to make it their first object 
to advance the science to which they are devoted, and to 
promote its application to as many diverse purposes as 
possible, thereby increasing its usefulness. 

All that I propose to do on the present occasion is to 
summarise quite briefly, so far as [ have been able to 
collect them, the various scientific applications which 
have yet been made of photography, and to indicate the 
special advantages which can be obtained by its use. 

First of all, photography is an absolutely unprejudiced 
observer; it has no personal equation. The sensitive 
plate records, with absolute fidelity, the image thrown 
upon it. We may be mistaken in our interpretation of 
the record, or in rendering it visible we may not treat it 
so as to get the plainest and best results, but that is our 
fault. And we can, if we like, falsify the record, but 
that is our dishonesty. Therefore, as a scientific witness 
of form, when it is available, photography is invaluable. 

The next, and perhaps the most valuable characteristic 
of photography, or at least the one by which the most 
remarkable results have been attained, in its application 
to astronomy, is in the power possessed by the sensitive 
surface of storing up feeble impressions of light, so that 
an image is produced by the long continued impact of 
vibrations too feeble to have any effect until they have 
_ allowed to impinge upon the plate for a considerable 

ime. 

On the other hand, the —_ rays, if of sufficient energy, 
can, as we know, produce their due effect in a time which, 
to human appreciation, seems infinitely small. Thus, 
photography can observe and record the successive posi- 
tions of a rapidly moving object ; whereas, to the eye, 
the successive movements are by the persistence of 
human vision, blended into a sort of general average, as 
in the case of a galloping horse; or lost in confusion, as 
in that of a rapidly spinning wheel. 

Again, the photographic plate may be said to have a 
greater range of vision than the eye. It is affected by 
rays to which the eye is quite insensitive, and thus, by its 
aid, we can take cognisance of and observe rays beyond 
the limits of the visible spectrum, of the highest and of 
the lowest refrangibility. 

Then the photographic lens is, of course, indifferent 
as to the amount of detail which is set before it. Thus, a 
large extent of surface can be observed, and its details 
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recorded at once. In a short series of exposures, the lines 
of a spectrum, which it would take months or years to 
map by hand, are recorded with an accuracy the hand 
could never hope for. In mapping the heavens, the ex- 
posure of a — plate may give better and more trust- 
worthy results than six months’ such toil as that to which 
the two Herschels devoted years of their lives, And in 
a few moments there can be accumulated data which may 
suffice for the examination of years. Thus, the few 
minutes of an eclipse may provide work for months. 

Probably the most important services which have been 
rendered by photography to science are in the domains of 
astronomy. Very early in the history of photography, 
attempts were made to photograph the moon by Pro- 
fessor Draper, and later on, in 1852, photographs of the 
moon which have hardly yet been surpassed, were ob- 
tained by Mr. Warren de la Rue, For some time, 
photographs have been regularly taken of the sun’s sur- 
face ; indeed, of recent years, a photograph of thesun for 
every day of the year has been obtained from some part or 
other of the earth. The exposure for them is made by a 
very narrow slit, passing rapidly across the field of view. 
The value of photography in the short period of time 
available for observation during solar eclipses is well 
known since the eclipse of July 18, 1860. The most recent 
achievements, however, have nm in connection with 
sidereal photography. This may be said to have been com- 
menced by Dr. Gill at the Cape of Good Hope Observa- 
tory in 1882, and immediately after the publication of his 
results astronomers perceived the value of photography 
for star charting. This work, an undertaking of enormous 
and lengthened toil when it has to be done by eye obser- 
vation, will certainly in future always be carried out by 
photography alone. You are aware that Messrs. Paul 
and Prosper Henry have been for many years working at 
this important subject, and they were getting into con- 
siderable difficulties in carrying it out, when the results 
obtained by Dr. Gill determined them to employ photo- 
graphy. In 1886 it was proposed that an International 
Congress should be formed to carry out a survey of the 
heavens. The first meeting of this congress was held in 
April, 1887, and by it arrangements were made for chart- 
ing more than twenty million stars. It is expected that 
the charting of stars down to the fourteenth magnitude 
will be accomplished in about five years. Ten thousand 
plates will be used, each exposed for a quarter of an hour ; 
while there will also be a set of short-exposure plates to 
deal with the brighter stars, which will, of course, be over- 
exposed in the first set. 

Yo reference to sidereal photography could be made 
without allusion to Mr. Common’s well-known photo- 
graphy of the nebula in Orion, taken in 1883, Of this 
photograph the director of the Lick Observatory says 
that every important result reached by twenty-four years’ 
study of the nebula in the great Washington equatorial 
was obtained by Mr. Common’s photograph, which was 
exposed only for forty minutes; while Mr. Norman 
Lockyer has expressed the opinion that this photograph is 
one of the greatest achievements of modern astronomy ; 
of a value greater than that of all the eye observations 
made during the past two and a half centuries, 

As regards astronomical spectroscopy, here, of course, 
photography has had it all its own way. Dr. Huggins 
was pioneer in the work of photographing star spectra in 
this country, and he has been followed by Dr. Henry 
Draper and Professor Pickering in America. By means 
of spectroscopic negatives, not only has much information 
been obtained as to the constitution of the stars, but we 
have also learned much about their motion. The latest 

ublished work in this direction is that by Mr. Norman 

kyer, who has applied Mr, Francis Galton’s system of 
composite photography to the spectroscope, and has, by 
the combination of negatives from portions of meteoric 
bodies raised to incand , obtained spectra identical 
with certain stellar spectra, and has thence deduced the 
conclusion that the material of the stars and of the 
meteoric bodies found upon the earth itself are identical. 

Meteorologists have made use of yoy ne A in various 
ways. Its most simple application has been its employ- 
ment in self-recording instruments. The mercurial column 
of a barometer or a thermometer has been caused to inter- 
—< the light falling on a band of sensitive paper passing 
behind the instrument at a known rate. A curve is thus 
traced which accurately represents the variation of the 
instrument from hour to hour, Or a ray of light is re- 
flected by a mirror on a similar band, the mirror being 
caused to move by the instrument whose variations it is 
desired to record. Or to measure directly the amount of 
solar radiation, a ray of light passing through a small 
aperture in a closed cylindrical chamber, and falling on 
sensitive paper lining the inner surface of the chamber, 
traces, as the sun moves, a line, whose varying intensit 
isa measure of the variation of the solar light. Such 
ae records have now for a considerable time 

een employed at Greenwich and at other observatories. 
The photographic observations of cloud forms and dis- 
tances made in this country by Mr. Whipple, and in 
France by M. Jansen, have also, I understand, proved 
valuable. . 

Recent photographs of lightning have quite disposed 
of our old friend the ‘‘ forked” or zig-zag flash, which will 
doubtless, for the future, only appear in the pictures of 
artists who are superior to the realities of nature, along 
with pink rainbows or rainbows with the red inside 
the arc. They also serve to show the similarity of the 
lightniug flash to the spark from a powerful induction 
machine, photographs of the two being closely alike. 

In the domains of chemistry and phys.cs, the best 
photographic work has been done by the camera when 
allied with the spectroscope. Without the aid of pheto- 
graphy, comparatively few results would have been ob- 
tained by the use of that marvellousinstrument. Indeed, 
if the spectroscope is ever to attain the position which has 











been claimed for it as an instr for practical chemical 
analysis, it will certainly be by the aid of me ea 3 
and there is every reason to believe that, thanks mainly 
to the labours of our distinguished chairman and of Pro- 
fessor Hartley, amongst others, the practical application 
of the spectroscope for purposes of analysis has been 
rendered possible. Not only can useful practical analyses 
of metallic substances be made by the spectroscope, but 
by photographing their absorption spectra, even organic 
substances have been caused to give useful results, It 
has been proposed—I am not aware with what success— 
to employ photography to record sound, by photograph- 
ing a jet of water interrupted by the action of sonorous 
vibrations on a diagram. Some day, perhaps, photo- 
graphy will give us a standard of light; perhaps when 
we can ascertain the amount of silver reduced by a de- 
finite amount of light acting on a measured surface of a 
known sensitive compound. 

In the biological sciences the applications of photo- 
graphy have been many and various. I need say nothing 
about its services to medicine, as this subject has been 
specially treated by Dr. Thomson. So, I will only refer 
to the facts that, as I believe, photography has been of 
service in recording the appearance caused by various 
diseases, and that photographs have been successfully 
taken of various portions of the human body—such as the 
retina and the interior of the throat—presenting special 
and great difficulties, 

Anthropology finds a valuable aid in photography. 
Year by year one savage race after another is disappear- 
ing from the earth, or altering its ancient habits and mode 
of life. It is only by photography that a trustworthy 
record can be obtained of these vanishing types. Whether 
any useful result has been, or will be, obtained by means 
of Mr. Galton’s well-known process of composite photo- 
graphy, Icannot say. At all events, it will be a pity if 
so singularly ingenious a device cannot be made to serve 
some useful purpose, 

In the study of natural history probably the most im- 
portant work done lies in the direction of photo-micro- 
graphy, a branch of microscopic work which has made 
great progress of late, and will doubtless make more. I 
believe that a considerable step forward has been made— 
at allevents, as regards the higher powers—by the use of 
objectives of the glass lately introduced by Professor 
Abbe. Nor must we forget the most interesting work 
commenced by Mr. Muybridge, and continued by M. 
Marey, in photographing animals in motion. The re- 
searches of these two gentlemen have done more to throw 
light on the actual —— of animal movement than 
the investigations of all preceding naturalists put together. 

The value of photography in geographical science is now 
so well admitted than an explorer would almost as soon 
think of starting without a rifle as without a camera. 
Consider how valuable are such photographs as those of 
the wonderful terraces which existed in New Zealand till 
two years ago. What other record have we of what 
travellers tell us was once the most marvellous natural 
phenomenon in the world? How useful, too, are such 

hotographs as those of the Arctic expeditions, how 
interesting the pictures we now get after every new 
journey into unexplored or little-known lands. 

Such are some, at all events, of the services which photo- 
graphy has rendered to science. I have been content to 
enumerate rather than to describe them. I have confined 
myself to scientific applications alone, leaving aside those 
of a technical or legal character. I cannot hope that even 
the enumeration has any pretence to completeness. Per- 
haps some of the omissions may be supplied in the dis- 
cussion, 





ROYAL METEOROLOGICAL SOCIETY. 

THE usual monthly meeting of this Society was held on 
Wednesday evening, the 21st inst., at the Institution of 
Civil Engineers, 25, Great George-street, Westminster, 
Dr. W. Marcet, F.R.S., President, in the chair. 

Dr, G. E. Scholefield and Colonel W. 8S. Young were 
elected Fellows of the Society. 

The President (Dr. Marcet) delivered an address on 
** Atmospheric Electricity.” He first alluded to Franklin’s 
experiments in America in 1752, in which he succeeded in 
obtaining the electricity of a storm-cloud by conducting it 
along the string of a kite sent into the cloud. De Romasin 
Europe repeated the experiment, and having placed a wire 
within the twine his kite was attached to, obtained sparks 
of 9 ft. or 10 ft. in length. The characters of the two 
kinds of electricities were next described, the vitreous or 
positive which was produced by rubbing glass, and the 
resinous or negative obtained by rubbing sealing wax or 
other resinous substances; and it was shown by bring- 
ing suspended balls of pith within the influence of these 
electricities, that electricities of different kinds attract 
each other, and those of the same kind repel each other. 
De Saussure’s and Volta’s electroscopes were next de- 
scribed, pith balls being used in the former and blades of 
straw in the latter for testing the pressure of electricity. 
With the object of measuring the force of electricity, Sir 
W. Thomson’s electrometer was mentioned, in which the 
electricity is collected from the air by means of an insu- 
lated cistern letting out water drop by drop, each drop 
becoming covered with electricity from the atmosphere, 
and running into the cistern where it is stored up, and made 
to act upon that portion of the instrument which records 
its degree or amount. The atmosphere is re te more or 
less electrical, or, in other words, possessed of electrical 
tension, and this is aps. always positive; while the 
earth exhibits electrical characters of a negative kind. 
The effects of atmospheric electricity were classed by Dr. 
Marcet under three heads: (1) lightning in thunder- 
storms ; (2) the formation of hail ; (3) the formation of the 
aurora borealis‘and australis. He explained how clouds 
acquired their electrical activity by remarking that clouds 





forming in a blue sky, by a local condensation of moisture, 
became charged with positive electricity from the atmo- 
sphere; while vy dark clouds rising from below 
nearer to the earth were filled with terrestrial ive 
electricity, and the two systems of clouds attracting 
each other would dicharge their electricity, giving rise 
to flashes of lightning. In some cases a storm-cloud 
charged with positive electricity would approach the 
earth, attracting the terrestrial negative electricity, and 
when within a certain distance shoot out a lightnin 
which would apparently strike the earth; but it woul 
just as well have struck the cloud, only there was nothing 
in the cloud to sustain any damage, while on the earth 
there were many objects a arm would destroy, to say 
nothing-of its effects upon animal life. Thunder is the 
noise produced by the air rushing in to fill up the vacuum 
made by the heat of the lightning flash, There may be 
sheet ee zig-zag or forked lightnings, and globular 
lightnings. The latter are particularly interesting from 
their assuming a spherical form. Illustrations were given 
of objects struck by lightning, the most remarkable being, 

rhaps, the clothes of a working man which were torn 
into shreds while the man himself was not seriously in- 
— Dr. t next proceeded to show a flash of 
ightning, which he produced by throwing on a white 
screen the image of an electric spark 2 in. or 3 in. in length, 
enlarged by means of the lens of an optical lantern; 
forked lightning, 6 ft. or 8 ft. in length, with its py > 
zig-zag course, was most clearly demonstrated. After 
alluding to the protecting power of lightning conductors 
and their construction, Dr. Marcet explained the forma- 
tion of hail and of waterspouts, and exhibited an instru- 
ment by Professor Colladon, of Geneva, for showing the 
formation of waterspouts. He concluded his address with 
a few remarks on the aurora borealis and australis, the 
formation of which was illustrated by De la Rue’s experi- 
ment, which consisted of successive discharges of electric 
sparks through a partial vacuum while under theinfluence 
of a powerful magnet ; electric sheets of light were seen 
assuming the form of bands and possessed of a certain 
rotating motion. 

Mr. G. J. Symons, F.R.S., read a short communication 
on **The Non-Existence of Thunderbolts,” and briefly 
described the history of several so-called thunderbolts, 
the specimens obtained being of an amusing character, 
and clearly showing that they were of a terrestrial and 
not a celestial nature. 

In connection with this meeting a most interesting 
exhibition of instruments was arranged in the rooms of 
the Institution of Civil Engineers, The exhibition was 
devoted chiefly to instruments connected with atmo- 
spheric electricity. There were various forms of electro- 
meters, including those formerly in use at the Greenwich 
and Kew Observatories. Numerous patterns of lightnin 
conductors were exhibited, together with models o' 
churches, houses, chimney shafts, and ships, showing the 
various methods of protection. The Postal Department 
showed a number of lightning protectors used for tele- 
graph purposes. Many objects a by lightning 
were exhibited, including lightning conductors, telegraph 
apparatus, portions of rafters, trees, &c. ; also the clothes 
of aman torn off his body by lightning. An interesting 
collection of meteorites and some alleged thunderbolts 
were shown, the latter being of an amusing character. 
There were also several new meteorological instruments 
exhibited, which had been brought out during the past 
twelve months, 

One of the special features of the exhibition was a most 
valuable and interesting collection of over fifty photo- 

phs of lightning flashes. Many of these were taken 
Solag the great thunderstorm which occurred in London 
on August 17 last year, while others were taken in various 
parts of the world. 

The exhibition also included a large number of photo- 
graphs of damage by lightning, and photographs of clouds 
and meteorological instruments, as well as records of 
atmospheric electricity, &c. 





InpDIA AND Cu1nA.—The authorities of Pekin have 
recently taken a census of the Celestial Empire. The 
figures returned by the village bailiffs make the popula- 
tion 319,383,500, which, with estimates relating to five 

rovinces omitted, makes an aggregate of about 392,000,000, 

hese figures are independent of Corea, Thibet, and 
Kashgar. As the population of India exceeds 250,000,000, 
the Sodom and Chinese constitute more than half the 
whole human race. 


Sour AustTRALIAN WATER Works.—The expenditure 
made by the South Australian Government on water works 
to June 30, 1887, was 1,373,083/., of which amount 47,318/. 
was provided from revenue, and the balance from loans. 
The total net receiptsfor the year ending J une30, 1887, were 
43,1167. 12s. 3d., being 3.21 per cent. on the total expendi- 
ture. This is somewhat disappointing; but the loss lies 
in the heavy expenditure and small returns in some of the 
country districts. The Adelaide works have paid full 
interest since 1880, and the Gawler works from the com- 
mencement. The total amount expended in maintenance of 
the water works from the commencement to June 30, 1887, 
was 351,846/. and the total revenue collected was 593,401U, 
The interest paid during the same period was 709,963/., 
leaving a balance of 116,562/. to be provided from the 
general revenue. The amount expended on construction 
in the Adelaide district during 1886-7 -was 68601. Four 
miles 26 chains of new mains were laid. The revenue for 
the year was 56,781/., against 60,145/. in 1885-6, the falling 
off being partly due to a reduction in the price of water 
in the drainage area, and partly to larger outstandings, in 
consequence of times. The expenditure on mainte- 
nance in 1886-7 was 19,380/., against 18,5887. in 1885 6. 
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‘ENGINEERING’ ILLUSTRATED PATENT 


RECORD. 
Compizp sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 


The number of views given in the ification Drawings is stated 
in each case after the price ; none mentioned, 
Specification is not illustrated. ony me 


Where Inventions are communicated from abroad, the Names, 
c&e., of the Communicators are given in italics. 
of Specifications matte obtained at 38, Cursitor-street, 


amount o, and postage, addressed to H. RRADER 5 
rie da ie saersement of the acentane of comp 7% 
ci. ‘ion is, in case, given after the abstract, 
Patent haa been scaled, when the da ue eocrpat 
An pecsen enays = 

t vertisement of acceptance of a complete specification, 
give notice at the Patent Office of - 
Patent on any of the grounds mentioned in the Act. 


FURNACES. 


14,279. J. W. Sheel, Malvern Link, Worcester. 
Improvements in Gas Producers. [6d. 3 Fi7s.] October 
20, 1887.—The annular tuyere or blast box a is fitted in the lower 
part of the fuel or combustion chamber A which is supported 
above a water bed B. The blast arriving by the pipe C circulates 
round the blast box; the main current passing downwards and 
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up through the grate e¢, whilst a secondary current passes 
through the upper holes c'. By this means an even distribution 
of the blast through the fuel is obtained, thus insuring complete 
combustion of the charge and the production of gas at a uniform 
speed. The grate e is adapted to be wholly or partially removed 
after the paca yranac heating of the producer, by means of the 
handwheel and screw k. (Sealed January 27, 1888). 


12,074. J. von Ehrenwerth, Loeben, Austria. Im- 
provements in Regenerative Gas es with 
Periodical Action. (8d. 3 Figs.) September 6, 1887.-- 
According to this invention the regenerative principle is rendered 
applicable to furnaces having periodical action, by providing at 
least at one end of the furnace a fore-fire, which has for its object 
to heat the furnace, at least at this end, to the temperature neces- 
sary for igniting the mixture of air and gas, or to maintain the 
combustion of the mixture until the furnace has attained the re- 
quired heat, the other ends (or both ends) of the furnace being 
provided with a direct connection to a chimney that is capable 
of being closed, and through which the gaseous products of com- 
pustion are allowed to escape until their temperature has attained 
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the required degree. Fig.1is a sectional plan of a set of three 
furnaces arranged as above described, operating with alternately 
reversed currents. Fig. 2 is a longitunal section of one of the 
three furnaces. The gas and air regenerators G, G and L, L are 
connected at one end by means of the reversing valves V, V! in the 
usual manner with the gas generator at A, and at B with the outer 
air and with the chimney E!. From the other end passages L', L! 
and G', G! lead beneath the furnaces for conducting alternately gas 
and air to the latter, and hot combustion gases from these to the 
chimney ey. the regenerators. The es G' and L' are 
connected to the furnaces by small flues g and 2 which can be 
Closed by slI'des, Each furnace (or when several furnaces are 


connected to one set of regeneraters, one of the furnaces) is pro- 
vided at one end with a fore-fire F that can be cut off by a slide 
S!, the flues of which open into the passages /. An additional flue E 
at the opposite end communicates with the chimney E' and with 
the furnace chamber by flues e capable of being closed by slides 
S*. Inthe modification shownin Fig. 3 for continuous currents, 
the gas generator F! also serves as fore-fire, O is the furnace 
chamber, a the discharge flue for combustion gases, which has a 
double branch, of which one, a!, communicates at top with the 
chimney E!, while the other, a*, communicates at bottom through 
a reversing valve V* with the regenerators, which again communi- 
cate through a second reversing valve V* on the one hand with the 
chimney, and on the other hand with the air (or gas) inlet. The 
air heated in the regenerators is led by the reversing valve V* and 
the passages L’ into the furnace chamber. Slides S3 Sg, enable 
each current to be regulated or cut off. (Sealed December 30, 1887). 


MANUFACTURE OF IRON AND STEEL. 


Stoppers used in th 
facture of Steel. (Sd. 11 Figs.] January 26, 1887 —The hole 
formed in the improved stopper for the reception of the bolt-head 
is made of such a shape as to prevent the protecting clay from 
falling out. (Sealed January 31, 1888). 

9231. J. Toussaint, peminghem, Im; 
in the Manufacture of Wrought Ironand Steel and 
in Apparatus therefor. (8d. 2 Figs.] June 29, 1887.—This 
invention relates to an improved arrangement of converter for 
transforming molten metal as run frem the blast furnace into 
wrought iron or steel of predetermined qualities. In the lewar 
part of the improved converter A is arranged a perforated 
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cover K serving to partition off a lower space F for the recep- 
tion of fat or grease introduced through the pipe L. The fat or 
At vd passes through the holes in the partition K, and coming 
nto contact with the molten iron, produces a movement or re- 
action which puddles the molten metal through its entire depth, 
In Fig. 2, the partition K is provided with a central tube M having 
lateral perforations N, and reaching down to the bottom of the 
converter, (Sealed February 17, 1888). 


OBTAINING METALS. 


1276. E. Cleaver, London. Improvements in the 
Manufacture of Aluminium and Aluminium Alloys, 
(6d.] January 26, 1887.—A mixture of a solution of aluminium 
salt with finely powdered carbon is dried and exposed to a very 
high temperature ; it is then mixed with finely divided iron, 
copper, or other metal, and melted so as to produce a correspond- 
ing alloy. An alloy of aluminium and iron may also be obtained 
by the reduction of the ferro-cyanide of aluminium by heat. 
(Sealed February 3, 1888). 


11,900. A.J.Shannon, London. Improvements in 
the action of Antimony from its Ores, (8d, 
1 Fig.) September 2, 1887.—Antimony contained in oxidised ores, 
in sulphide ores not suitable for lixiviation, and in refuse pro- 
ducts from the earthy, silicious, or other extraneous matters with 
which it is mixed or combined, is separated according to this in- 
vention by calcination with forced air blast, and the antimony is 
collected in the form of oxide in suitable flues and condensers. 
(Accepted November 9, 1887). 

12,295. G. J. Atkins, Tottenham, Middl 
or Improved Means and Apparatus for the Separa- 
tion of Gold and other Metals from their Ores. (8d. 
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6 Figs.) September 28, 1886.—The improved process and appa- 
ratus are partly of an electrolytical and partly of an amalgamating 





nature, AB is a vertical chamber divided into two cylindrical 





parts forming respectively the anode and cathode compartments 
of the electrolytic apparatus, into the anode compartment of 
which the crushed ore is fed in a wet or dry condition. The 
cathode compartment B is provided with a vertical metallic re- 
volving shaft G. The shaft G carries a cathode cylinder H of 
copper or other suitable conductive material, provided with open- 
ings I to secure uniformity of the strength of the electrolytic solu- 
tion inside and outside the cylinder H. -! are india-rubber or other 
flexible scrapers secured in the cathode compartment B for the 
purpose of removing the deposit formed upon the revolving 
cathode cylinder H. Between the compartments A and B is pro- 
vided a porous partition E of felt, which, while preventing the 
passage of the gangue into the cathode compartment, still allows 
a free circulation of the electrolyte between the compartments. 
As the screw D revolves in the anode compartment A, it causes the 
ore to be continually raised up towards the top of the compart- 
ment, so as to retard the descent of the ore in the electrolytic 
solution, and to keep it in contact with the anode screw for a 
sufficient length of time to allow the process of oxidation, chlorini- 
sation, or other action on the ore to be effected. After having been 
freed more or less in the anode compartment A from the baser 
metals which are soluble in the electrolytic solution, the pulverised 
ore still containing the gold passes to the lower part of the com- 
partment, whence it is forced by the propelling screw L into the 
amalgamating cylinder N, which contains a drum O revolving in 
mercury. The ore enters grooves in the periphery of the drum 
O, and is carried down by the revolution of the drum to the lower 
part of the cylinder N through the mercury, and rises at the other 
side as the drum continues its revolution, and finally escapes from 
the grooves by rising, on account of its inferior density, through 
the mercury at an outlet passage U at the opposite side of the 
cylinder N, and passes away by the spout V. (Sealed March 6, 
1888). 





12,486. O. M. Thowless, London. Improvements 
to the Production of Sodium and Potas- 
sium and to A paraces therefor. (8d. 3 Figs.) Sep- 
tember 14, 1887.—Coke of other reducing material is heated and 
then brought into contact with heated caustic soda, caustic 
potash, or other suitable compound of sodium or potassium, and 
the sodium or potassium vapour evolved is condensed, (Sealed, 
December 30, 1887). 


15,574. C.T. J. Vautin, London. Improvements in 
Apparatus for the Extraction of Gold from Crushed 
or other Finely Divided Auriferous Material. (8d. 
4 Figs.) November 14, 1887.—The pulverised ore is discharged 
from hoppers A, A for treatment in the closed vessels B, B by 
chlorine, bromine, or other equivalent re-agent in a liquid or 
gaseous condition which is applied to the ore under a pressure 
g eater than that of the atmosphere by means of an air force pump 

. The vessels B are constructed of iron and are hermetically 
closed by a manhole door by which the charge of ore is admitted 
when required, and discharged when sufficiently treated. The iron 
shell is protected by a coating of lead against the action of the 
chemical re-agents, and a coating of wood, earthenware, or suit- 
able material prevents the abrasion of the lead lining by the agita- 
tion of the ore therein by rotation. The gas or air communica- 
tions are effected through a stop valve to which the pipes are con- 
nected by aunion. After the admixture of the pulverised ore and 
the chlorine has been made in this chamber, compressed air is ad- 
mnitted from the air compressor C until the required working pres- 
sure is arrived at. The stop valve ia then screwed down, and the 
pipes detached, whilst agitation of the contents by the rotation of 
the vessel proceeds, The compressed airand gas is allowed to pass 
into a solution of lime water in the tub G, to absorb noxious 
vapours, The ore so treated is then discharged by inversion 
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of the chamber B into the leaching tubs or filters F, F (shown 
in alternative detail in Figs. 2 and 3). The leaching or sepa- 
rating of the auriferous solution from the pulverised material is 
effected by the direct suction of a pump P through the alter- 
native suction pipe H' (Fig. 2). This operation is carried out by 
filtration downwards. In Fig. 8 the inverse process is used, the 
solution being withdrawn upwards through the filtering medium 
K consisting of a perforated wooden diaphragm covered with a 
suitable filtering medium, such as canvas or asbestos, a flow of 
water being maintained through the supply pipe J. After suffi- 
cient leaching of the ore or pulverised material been effected 
in this vessel the solid material is conveniently discharged 
by reversal of the filtering vessel, and taken away by a trolly or 
other convenient means. To prevent the filter bed M (Fig. 2) 
from being disc ed by reversal of the filter, a series of 
obliquely inclined wooden slats are interspersed between the 
filtering medium M to keep it in place during reversal of the 
filter vessel. The auriferous solution is then delivered into the vat 
Q, where it is treated with a jet of steam or air, to drive off any 
free chlorine or uncombined re-agent that may remain in the solu- 
tion, The solution is then passed through a charcoal filter R of 
considerable height and small sectional area. The gold is here 
precipitated from its solution and is recovered from the material of 
the filter by burning or other suitable chemical process. (Sealed 
February 28, 1888) 


16,495. W.R. Lake, London. (4. Vogelmann, Magde- 
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burg, Germany.) Improvements in Apparatus tor Ex- 
tracting Metals from their Ores by Amalgamation. 
8d. 2 8.) November 30, 1887.—This invention relates to 
mercury amalgamators for extracting gold from crushed quartz. 
The finely pulverised quartz is mixed with water and introduced 
by a funnel G' and pipe G into the central and lower part of a 
rotating conical pan A, which is provided with a grating a and 
contains a suitable quantity of mercury. The mercury is by 
reason of the rotation of the pin A caused to spread out in a 








MAIL Mild 

thin sheet over the surface of the pan, and thus thoroughly 
amalgamate the gold contained in the quartz slime issuing in fine 
streams through the perforations of the grating a. An upper 
cove bservesto guide the materials. The slime passes over the 
edge of the pan A into the channel H, whence it passes off by the 
pipe I. ‘‘ Sickening” of the mercury is prevented by means of 
electric currents generated by the rapid rotation of a copper ring 
J (secured to the underside of the pan) over the poles of the fixed 
magnetsK, K. The currents thus produced pass directly through 
the pan into the mercury. (Accepted February 4, 1888). 


ARTIFICIAL FUEL, 


1684, W. H. Lindsay, London. Improvements in 
the Manufacture of Artificial Fuel. [6d. 1 Fig.) Feb- 
rye 2, 1887.—Inventor claims; The combination of a small pro- 
portion of sugar or saccharine matter with coal, and compressing 
the mixture, whilst in a heated state, into moulds. (Sealed 
January 27, 1888). 


14,531. J. ¥. Johnson, London. (G. Mulheims and R. 
Zimmermann, Noeuf-les-Mines, France.) Improvements in 
Presses or Apparatus for Moulding Blocks of 

cial Fuel. (8d. 3 Figs.) October 25, 1887.—This im- 
proved apparatus is designed to mould artificial fuel into blocks of 
ovoid form, and comprises two cylinders provided on their peri- 
pheries with recesses of semi-ovoid form, and rotating in opposite 
directions, so that the materials are moulded in the recesses b: 
compression alone and without forming ridges at the junction of 
the moulds. (Accepted November 26, 1887). 


CHEMICAL PRODUCTS. 

955. H. H. Gunn, Edinburgh. Improvements in 
the Manufacture of Sulphide of Zinc White. [(6d.) 
January 21, 1887.—The zinc ore is roasted at a low temperature, 
and, whilst hot, has added to it a quantity of finely-ground iron 
pyrites. Sulphuric acid, water, and granulated zinc are then 
haded in succession, with the result of precipitating the metallic 
impurities, The pure sulphate of zinc solut thus obtained is 
treated with hydrochloric acid and a hot solution of sulphide of 
barium. The resulting precipitate is then roasted in the presence 
of a current of sulphurous acid for the formation of a pure white 
pigment. (Sealed February 3, 1888). 


1973. W. B. Cogswell, Syracuse, New York, U.S.A. 
Improvements in Bi-Carbonate Columns, (8d. 4 Figs.) 
February 8, 1887.—This invention relates to the construction of 
the separate sections of a bi-carbonate column. Each section is 
constructed as illustrated in the figure. The water enters the 
chamber 1 through the coupling F, passes thence through the 


he, MLL 











flues D transversely into the chamber 4, thence through the flues 
into the chamber 2, thence across into the chamber 5, and thence 
across into the chamber 8, from which it passes out through the 
coupling F!, The complete column consists of a series of such 
sosthens placed one upon the other to any desired height. (Sealed 
February 14, 1888). 

1974. L. Mond and D. B. Hewitt, Northwich, 
Chester. Improvements in the Manufacture of 
Caustic Soda or Caustic Potash, and of Carbonic 
Acid from Mono or other Carbonate of Soda or 
Potash. {6d.] February 8, 1887.—This invention relates to 
improvements founded upon the process described in the specifi- 
cation of Patent No. 4364 of 1882 grante! to W. Lloyd Wise, for 
making caustic alkalies by heating their respective carbonates 
with sesqui-oxide of iron in closed retorts or .reverberatory fur- 
naces. e present improvements consist in constantly or inter- 
mittently removing the materials out of the atmosphere of nearly 
pure carbonic acid produced by the reaction, and exposing them 
to hot gases comparatively poor in carbonic acid, by means of a 
cylindrical revolving furnace provided with internal ribs which 
carry up the materials some distance before letting them return 
to the lowest part of the furnace, for the purpose of quickening 
the reaction. (Sealed February 14, 1888). 


2966. J.J. Hood and A. G. Salamon, London. Im- 
provements in the Manufacture of Sulphate of 
Alumina. [(4d.) February 25, 1887.—The improvements con- 
sist mainly in freeing the crude aluminic sulphate from its ferric 
compounds. The ferrous salts are first converted into ferric salts 
by the addition of potassic chlorate, By asubsequent addition of a 
solution of sodic tungstate, a precipitate is formed, leaving the 
sulphate of alumina in a comparatively pure state. (Sealed 
February 24, 1883), 








2985. O. Imray, London. 
Lucius and Bruning, Hoechst a/M.,Germany) Improved 
Manufacture ofa Methylene Blue Spec Adapted 
for Printing on Textile Fibres,  [(4d.] ‘ebruary 25, 
1887.—The zinc chloride contained in the ordinary methyline 
blue of commerce has the effect of causing the fibres of textile 
fabrics printed with the same to become short, and the colour- 
ing matter to be partly destroyed, when these are ‘‘ steamed some- 
what extensively.” According to this invention the zinc is pre- 
cipitated from the solution of the methylene blue of commerce by 
means of suitable agents; the dissolved colouring matter being 
separated from the filtrate by the addition of common salt. (Sealed 
February 24, 1888). 


4492. H.H. Lake, London. (Wirth and Co., Frankfort 
a/M., Germany.) Improvements in the Manufacture of 
Colouring Matters, [6d.] March 25, 1887.—This invention 
relates to the production of a series of new dye stuffs by treating a 
neutral or slightly alkaline solution of an aromatic metadioxy— 
metaamido—or metaamido-oxy compound, or one of their sulpho- 
acids, with a solution of tetrazodiphenyl, tetrazoditolyl, or one of 
their sulpho-acids. The dye stuffs thus obtained show a striking 
affinity to raw cotton fibres without any mordant. ( 
January 27, 1888). 


4583. R. H. W. Biggs, London. Improvements in 
the Manufacture of Dyes, Disinfectants, Artificial 
Stone, Artificial Ivory, Artificial Manure, Sodium 
Chloride, Zinc Sulphate, and Zinc Carbonate. (6d.) 
March 28, 1887,—The subst: tioned in the above title are 
obtained from the sub-products (consisting of chlorurets of zinc 
and iron) arising from the extraction of tin from scrap tinned iron. 
(Sealed January 27, 1888). 


MISCELLANEOUS. 


17,049. K. W. E. Maruhn, Ruhrort, Soman. A 
Process of Reducing Slag and Recovering Metal 
therefrom. (4d.)] December 29, 1886.—Liquid slag is ex 

in a thin stream or jet to the action of a current of air or steam of 
such force as to granulate the slag and the metal. Separation of 
the slag and the metal is simultaneously produced, as the granules 
of slag are carried to a greater distance than the granules of 
metal. (Sealed February 21, 1888). 


417. A.M. Clark, London. (S. G. A. Depont, Paris.) An 
Improved Manufacture of Artificial Ivory. (8d. 2 Figs.) 
January 11, 1887.—Inventor claims: The manufacture of an 
artificial substitute forivory by agglomerating sawdust of hard 
wood with an agglutinating material, and subjecting the same to 
heat and pressure. (Sealed February 10, 1888). 


986. V.C. A. M. Bondonneau, Paris, and A. J. M. G. 
Foret, Chalon-sur-Saone, France. Process and 
Apparatus for Acid Saccharification of Starchy 
Materials. (8d. 5 Figs.) January 21, 1887.—This invention 
has for its object to obviate the waste occasioned by tearing the 
membranes of the vegetable cells. The improvement consists in 
effecting the saccharification by means of the ual diffusion of 
acidulated water throughout the materials under treatment, thus 
avoiding all frictional movement. (Sealed January 27, 1888). 


1291. N. M. Henderson, Broxburn, Linlithgow, 
N.B. Improvements in Apparatus for Treating 
or Paraffin Wax. [lld. 7 Figs.) January 27, 
1887.—The improved apparatus consists of horizontal trays pro- 
vided with horizontal strainers, and with connections arranged 
so that the paraffin may be run in in a melted state and be kept 
above the strainers by water which is withdrawn when the 
paraffin becomes solid, the paraffin being sweated in the trays in 
which it has solidified. (Sealed February 3, 1888). 


. D. Craig, Shipley, Yorks. A New or Im- 
roved Means of Utilising Sewage Sludge. [4d.) 
ebruary 3, 1887.—Inventor claims: The production of illumi- 

nating gas by the distillation of sewage sludge. (Sealed Feb- 

ruary 14, 1888). 


2983. G.F. Marshall, London. The Manufacture 
of an Improved Carbon for Filtering and Decolor- 
oses. [4d.) February 25, 1887.—An improved 
carbon is obtained by soaking or boiling carded asbestos to remove 
the “‘ dress” and render it friable, subjecting the same to heatin 
a muffle furnace, allowing it to cool, and then subjecting the ma- 
terial to the action of coal pitch in a furnace. (Sealed March 6, 
1888). 


5337. ILA. F. Bangand M. C. A. Ruffin, Paris. A 
Process and Apparatus for ver aes Crude Spirit 
and Regenerating the Purifying Agent. (8d. 2 Figs.) 
April 12, 1887.—This invention relates to improvements in the 
method of gente | crude spirit by means of hydro-carbons. The 
spirit to be treated is first rendered alkaline by the addition of 
soda and is run into a vessel A up to a level a little under that 
of the overflow pipe H. A petroleum oil as pure as possible, 
without taste or smell, and of such character that it does not 
boil under 100 deg. Cent , is now pumped into the vessel A through 
a perforated pipe T. The oil rises in numerous small streams 
through the spirit, collects at the top and overflows into the filter 
B which has a partition B'. The oil descending on one side of 
the partition and ascending on the other deposits in B some of 
the heavier impurities carried over by it, From B the oil over- 
flows to the next vessel C, which it enters at the bottom from a 
perforated pire and through a perforated floor J. On this floor 


(Farbwerke, vorm. Meister 








are laid fragments of flint, and the vessel is charged with water. 
The oil rising in fine streams, subdivided 7 the solid fragments, 
through the water gives up to it such small quantity of spirit as 
may be carried over by it from A. From the water vessel C the 
oil through a succession of vessels D, each of which is charged 
with sulphuric acid and with fragments of flint, glass, &c. Four 
sulphuric acid vessels D suffice for the plet tion of 
the hydro-carbon, the acid taking up the essential oils which the 
hydro-carbon had eliminated from the spirit. From the last of 
the vessels D, the hydro-carbon to a vessel E containing a 
solution of soda which neutralises such acid as the hydro-carbon 
may contain. Finally from E the regenerated hydro-carbon 
passes to a reservoir F, from which it is drawn by a pump P and 
sent by a pipe R back to the vessel A, to pass again through the 
spirit. This treatment continued from twenty to thirty hours 
effects purification of the charge of sprit contained in A. (Accepted 


January 14, 1888.) 
, London. (J. H. Lyman, "= 


12,632. J.C. L 
Mass., U.S.A.) provements in Waterproof m- 





positions or Paints, [id.] September 17, 1887,—The im- 
jet composition is prepared by boiling and dissolving in 

nzine the hard solid residuum (‘“factitious” or “ artificial” 
maltha) which remains after the distillation of petroleum. (Sealed 
January 6, 1888). 


13,593. Clara B. Warner, London. Improvements 
in the Process or Method and Means for Rendering 
Fabrics and other Articles Water Repellent. [(4d.) 
October 7, 1887.—The articles to be treated are saturated with a 
solution prepared by dissolving india-rubber in pentane and 
purified benzine, agitating and clarifying by sedimentation with 
or without the use of hydrobromic acid gas, and adding solid 
bleached paraffin wax. (Sealed January 6, 1888). 

14,539. W. L. Horne, Meriden, Conn., U.S.A. Im- 
es in Vacuum A tus, [lld, 10 Figs.) 

ber 25, 1887.—This invention relates to improved y trad 
for withdrawing air from a woo by means of the frictional 
contact of the air with liquid. ferring to Fig. 1, the improved 
vacuum pump com two plates A, B of considerable thickness. 
The upper plate A is formed on its underside with a circular recess, 
so that when the two plates are fixed together there is a shallow 
space between them. The upper plate is provided with tapering 
passages D through it having their smaller diameter in the lower 
face of the plate. The plate B is provided with corresponding 
passages E exactly opposite to those in the upper plate, pcs fecer nd 
an opposite taper. The plate B is fitted with pipes F forming con- 
tinuations of the passages E, and their function is to assist in 
preventing the return of air once expelled through the tubes. The 
operating liquid is conducted to the upper plate A by the taper- 
ing piece J, and passing through the passages D enters the passages 
E, carrying with it a portion of the air in the intervening space, 
which is connected yy the pipe G with the receptacle to be 
exhausted of vir. Figs. 3 and 4 illustrate a modification. B! is a 
disc mountea horizontally on a vertical shaft C' within a tank. 
Liquid under pressure admitted by the pipe I' flows through space 
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HI, shaft C!, radial es L!, tangential M' and N', discharging 
at the periphery of the disc. The liquid passing through the space 
O!' withdraws the air therefrom and through nosages U!, space 
S', slot E', space P', and pipe Q!' from the vessel to be exhausted 
of air. The discharge of the liquid from the — of the disc 
gives motion thereto which can be utilised in any desired way, 
the shaft C! being provided with a band pulley V'!, from which 
motion can be communicated to the place or mechanism desired. 
When a supply ef liquid under pressure is not obtainable, the pipe 
G' is replaced by a pipe W' extending to near the bottom of the 
tank X'. The tank X! is then filled or nearly filled with liquid 
and power applied to the shaft C! by means of the band ag 
and the disc rotated in the direction of the arrow in Fig. 6. is 
will cause the liquid in the tank to be drawn into the disc through 
the pipe W!' and discharged from the periphery, producing a 
vacuum. Fig. 2 illustrates another modification in which a hori- 
zontal disc I?, provided with narrow passages axventtay from the 
centre to the periphery, is caused by the application of power to 
the belt pulley L? to rotate in a vessel A* containing mercury or 
other liquid. The vessel (such as an incandescent electric lamp 
bulb) to be exhausted communicates by the pipe G? through a 
passage in the shaft C? with the radial passages of the disc I°. 
(Sealed January 31, 1888). 
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THE INSTITUTION OF NAVAL 
ARCHITECTS. 

IN our last issue we brought our account of the 
proceedings of the late meeting of the Institution 
of Naval Architects down to the termination of the 
sitting of Thursday morning, the 22nd ult. We 
now continue our report of the subsequent proceed- 
ings. 

Forcep Draveut. 

For the Thursday evening’s sitting two papers on 
forced draught were on the list. The first of these was 
by Mr. J. R. Fothergill. This paper we publish on 
page 347 of the present issue, and it will be un- 
necessary therefore to give any abstract of it here. 
Mr. Soper, of the Admiralty, contributed the 
second of the forced draught papers, and it was 
read immediately after Mr. Fothergill had finished ; 
both papers being discussed together. Mr. Soper’s 
paper was entitled ‘‘ Boilers under Forced Draught 
on the Closed Stokehold System,” and we publish 
it in full on page 350 of our present number. 

Mr. Soper’s paper, it will be seen, is calculated 


to reassure those who have been doubtful whether 
boilers would last under the stress of work due 
to employing, over a long period of time, forced 








MR. A. W. STEDMAN, ENGINEER. 
(For Description, see Page 331.) 
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draught of so high a tension as is applied on board 
vessels in the Navy. As regards special boilers, 
or boilers other than those of the ordinary return 
tube type, no doubt the experience is satisfactory. 
The Polyphemus has answered, and, remember- 
ing what it cost to get boilers that would stand 
the work at all, well she might. The Satellite’s 
boilers are of the long low type, in which the 
tubes do not return over the furnace. These 
boilers, however, appear to have answered well, 
which is satisfactory as far as it goes. It would be 
interesting if we could get some data as to the time 
the boilers are under forced draught during a com- 
mission and the intensity of the draught. On 
this vessel’s trial a pressure of 1 in. to 14 in. of 
water was maintained. This is something that 
can really be called forced draught, and is perhaps 
more than the Satellite is likely often to use in 
peaceful service. The so-called ‘‘ forced draught ” 
which is sometimes employed on ships, is no more 
than would be obtained by a very high chimney. 
In the Satellite’s trials it was found that }in. on 
the water gauge was equal to natural draught, 
In the Conqueror’s trials, made in 1883, as high a 
pressure as 2 in. was used. One of the chief 
points about these trials was—and it is this 
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point that gives special interest to Mr. Soper’s 
paper—that after the trials ‘‘two or three of the 
iron tubes were found to be weeping in the low 
boilers, and in the Conqueror’s a few seams and 
rivets and about twenty of the tubes were leaking 
slightly.” . Unhappily the Conqueror was laid up 
soon after her trial, so we have no means in these 
trials of ascertaining the effect of high pressure 
forced draught on a return tube boiler on regular 
service. We believe, however, that the experience 
in the Navy is satisfactory in using forced draught 
with return tube boilers, so long as they are not 
single-ended boilers or have not a divided combus- 
tion chamber. With regard to the low boilers of 
the Satellite the information, so far as it goes, is 
satisfactory ; but, as we have said, it would be desir- 
able to know officially the duration of forced draught 
running and the pressure of the blast. We are in- 
clined to lay more stress on this point, as Mr. Soper 
looks on a fairly high blast pressure as necessary 
for naval purposes, as may gathered from his 
remarks on the performance of the New York City. 
The discussion on these two papers was opened by 
Mr. Howden, who defended his system of forced 
draught as applied in the New York City and 
other vessels, and of which Mr. Fothergill had 
spoken in what, Mr. Howden thought, were not 
sufficiently eulogistic terms, The speaker referred 
to some particulars given by Mr. Fothergill of a 
steamer in which the engines developed 853 indi- 
cated horse-power, the boilers having 3498 square 
feet of heating surface. It was difficult to know 
why this should be included under the category of 
forced draught, as the power would not he excessive 
for that amount of heating surface with a natural 
draught boiler. The speaker was by no means 
ready to admit that blowing air into a furnace neces- 
sarily meant forced draught. If Mr. Fothergill 
wanted to claim forced draught he must carry hi 
conclusions to their legitimate end and have smaller 
boilers. He was by no means disposed to allow 
Mr. Fothergill’s claim to priority over himself in 
the use of forced draught, for Mr. Fothergill had 
had the advantage of reading his, Mr. Howden’s, 
former paper, before the vessel referred to in the 
paper just then read had been fitted. Any discussion 
as to priority in this matter seems to us somewhat 
barren, especially after Mr. Linnington’s statement 
uoted later on. But if claims are to be made on 
e strength of proposals and descriptions, both Mr. 
Howden and Mr. Fothergill are a long way out of 
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the running. As Mr. Marshall subsequently showed, 
the builders of war vessels may lay claim to be the 
first practically to follow the lead given by the 
torpedo boat builders, and the mercantile marine 
comes a long way after. However, both Mr. 
Howden and Mr. Fothergill have each introduced a 
distinct system. If either, or both, survive, their 
authors can claim priority in their own fields. This 
should be glory enough to satisfy the cravings of a 
reasonable inventor’s ambition. 

Mr. F. ©. Marshall bore testimony to the value 
of Mr. Fothergill’s paper. He thought it might 
now be taken for granted that the advantages of 
forced draught were fairly established. By its aid 
boilers could be reduced in size while they would 
last as long as those worked with natural draught ; 
also fires could be more easily cleaned and that 
without losing speed. The stokers, too, pre- 
ferred ships with forced draught, and there was 
often quite a competition to get into them. With 
regard to the question of priority in introducing 
forced draught, he thought George Stephenson 
might lay some claim to that. Then there were the 
speaker’s friends, Mr. Thornycroft and Mr. Yarrow. 
But he(Mr. Marshall) was the first to introduce forced 
draught into war vessels of large size, and this was 
done in three war vessels built by Armstrong’s in 
1879 for the Chinese Government. Mr. Marshall was 
unable to follow Mr. Fothergill in his explanation 
of the way in which advantages were gained by 
admitting air at the back of the boiler. It was said 
that carbonic oxide was formed, and the air admitted 
at the back enabled that to be burnt to carbonic 
acid. Mr. Marshall wished to point out that the 
first part of the furnace afforded the most effective 
heating surface, and he was of opinion that it was 
better to apply the air in the furnace and get 
the heat and combustion there in place of at the 
back end, as with Mr. Fothergill’s plan. The 
speaker next went on to give details of the applica. 
tion of forced draught to some Russian war vessels 
which had been running for a long time and had 
given no trouble. Referring to Mr. Soper’s paper, he 
remarked that he was glad to see what the author 
had said about the advantages of a single combustion 
chamber, for it bore out an opinion he had formed 
eighteen years ago. At that time he had designed 
some boilers which he believed to be the largest 
made up to that time. They were 16 ft. Gin. in 
diameter, and 19 ft. 6in. long. They were of l}in. 
plates and had five furnaces at each end leading into 
one combustion chamber. The boilers were made 
at Palmer’s for a ship of the Guion line. The year 
before last they were examined and were said to 
be as good as the day they were put on board. 
Mr. Alfred Holt also follows this plan of a single 
combustion chamber. No doubt with separate 
combustion chambers increased heating surface was 
got, but he thought the disadvantages of the plan 
were greater than its advantages. 

Mr. Linnington, of the Admiralty, added his con- 
tribution to the priority question, and a very conclu- 
sive one it appeared. He said that records existed 
which showed that about forty years ago a few of 
the earliest multitubular boilers were fitted to work 
with a forced draught into the ash-pit, as fans were 
necessary to enable the boilers to keep steam. For 
mercantile ships it appeared a matter of convenience 
whether the closed ash-pit or closed stokehold 
system was adopted. With a single boiler in most 
ships it would require a good deal of casing to make 
the stokehold air-tight, but when there were several 
boilers in the same corapartment, the closed stoke- 
hold was simplicity itself compared with fitting 
casings and valves to each furnace. The rate of 
combustion could not be very high, where, as in 
Mr. Fothergill’s system, the difference in pressure 
between the ash-pit and the furnace was inconsider- 
able. It was very encouraging to hear that with 
the high rate of combustion in the Navy the boilers 
behaved so well. Experience proved that success 
with forced draught was. very much a question of 
having the heating surfaces of the boilers clean. 
Mr. Fothergill’s arrangement appeared likely to be 
economical, as the short grates in the comparatively 
long furnaces gave a large combustion chamber and 
a large tube surface for the amount of coal con- 
sumed, and it was certainly a commercial success. 

Mr. W. Parker, of Lloyd’s, said there were 
sixteen mercantile vessels with forced draught 
now running, and the majority of these were on Mr. 
Howden’s principle. Five of the number had had the 
forced draughi fittings taken out of them and had 
reverted to their original natural draught condition. 
It was worth noting that these five were the first to 





give up and had succumbed on the earliest appear- 
ance of trouble. All that had gone on had been 
rewarded for their perseverance and had achieved 
ultimate success. The New York City had now 
been running with forced draught for five years, 
and there had been no deterioration in the boilers. 
There were other vessels running to India, and the 
advantage of the system in such places as the Red 
Sea could hardly be overrated. The Inman line 
had spent five to six thousand pounds in experi- 
menting with one of their vessels as to the desi- 
rability of adopting forced draught, and the re- 
sult had been the application of it to the mag- 
nificent vessels, the launch of one of which, 
the City of New York, attracted so much at- 
tention a short time since. The White Star 
line had spent about a similar sum with equally 
satisfactory results, so that they were putting 
in forced draught fittings to the big steamers 
they also were having built over in Ireland. The 
vessel with which the Inman Company made their 
experiments was the Ohio. For the first three 
voyages on which it was tried the forced draught 
system was a complete failure, but details were 
altered until the success was complete, The same 
might be said of the Celtic, the White Star Com- 
pany’s trial vessel ; but she was now running with 
eight boilers in place of ten. In conclusion Mr. 
Parker looked on forced draught as the next great 
step in marine engineering practice. 

Mr. Alexander Kirk would not dissect Mr. 
Fothergill’s figures, which were more fitted for the 
study than casual examination, such as he had been 
able to give. Taking the subject broadly it must 
be remembered that forced draught was wanted for 
very different purposes in the Navy and in the mer- 
cantile marine. In the latter it was to be used 
continuously, and a draught pressure of 4 in. 
to ? in. on the water gauge was sufficient. In 
war vessels the fan was required in order to give 
bursts of extraordinary speed, and the water gauge 
had to show a pressure of 2in. These were very 
different conditions, and it was useless to try 
to compare them because they were both forced 
draught. He could understand that in merchant 
vessels, with 4in. to ? in. water pressure blast, 
there would be no trouble, for this was not so very 
much more than could be got with a high funnel ; 
certainly no more than a high brick shaft. The 
ships of the Navy had worked with boilers at 2 in. 
of water gauge pressure without injury, and as the 
mercantile vessels did not aspire to that, they had a 
large margin to work up to. As to what had been 
said about the single combustion chamber he was 
not disposed to allow all that had been claimed for 
it i» the instance under notice. It would be seen 
that Mr. Fothergill had also reduced his grate 50 
per cent. before he obtained the better result stated 
in his paper. The speaker thought that might 
have a good deal to do with the good effect, for the 
reduction of grate area was a good thing so long as 
the requisite amount of coal could be burnt. ‘A 
point to bear in mind in this connection was the 
desirability of mixing the gases when hot. 

Mr. Sennett remarked that the term forced 
draught was at times likely to lead to misapprehen- 
sion. All boilers had, in a sense, forced draught ; 
but they were then dealing with forced draught 
caused by a fan. . There were two systems before 
the meeting, that of the closed stokehold and that 
of the closed ashpan. If the boiler were looked on 
asa coal-consuming machine the latter was good, 
but, considered in relation to its steam-generating 
function, he would prefer the closed stokehold. 
Mr. Fothergill had given them particulars of two 
or three ships. He would take one, the Etna. 
From the engines of that vessel they had got 485 
indicated horse-power. If she had been a warship 
the Admiralty would have required 1200 indicated 
horse-power from the same weight of machinery. 

Mr. Scott said that Mr. Parker had stated that 
sixteen ships had been fitted with forced draught. 
He supposed Mr. Parker meant sixteen ships that 
were classed at Lloyd’s, but that did not include all 
mercantile vessels. Mr. Alfred Holt alone had 
fitted six ships with forced draught. These did 
not come under Lloyd’s jurisdiction ; and had not 
been so fitted in order to save coal, but to get better 
results. They had been eminently satisfactory. 
There was great competition amongst the stokers to 
get into these ships. 

Mr. Mudd had been on board Mr. Fothergill’s 
steamers when running, and could confirm gene- 
rally what had been said. It was curious to notice, 
however, that the points Mr. Fothergill relied on 





were the points Mr. Marshall said were wrong. 
These were the shorter bars, the admission of air 
from the back, and the hanging deflector plate. As 
to the first the additional efficiency of the heating 
surface over the furnace was due to the radiant 
heat of the burning fuel. He believed there was a 
difficulty in getting the deflector plate to stand the 
heat, and he had suggested an asbestos screen. 

Mr. F.C. Marshall explained, in reference to what 
Mr. Parker had said about sixteen vessels, that in 
one company alone there were thirty vessels running 
with the Ferrando system of forced draught with 
very happy results. 

Mr. Fothergill, after replying to some remarks 
Mr. Howden had made on his own system of forced 
draught, went on to say that the proportions of 
heating surface were just those of ordinary practice 
of good firms. The boilers happened to be in, and 
what he wanted to do in his paper was to show the 
gain of putting forced draught into an existing ship. 
If planning a boiler purposely for forced draught 
he should produce a very different design. With 
regard to first cost, the apparatus referred to would 
pay for itself in twelve months. The question of 
the hanging screen had, as was supposed, not 
been solved at once. They had tried firebrick, 
but that had proved a source of trouble in retain- 
ing heat when it was not wanted. Asbestos had 
been a failure, and at last they used iron plates. 
They would last six weeks and then had to be 
replaced. But they were cheap enough, for any 
old ship plates would answer the purpose. In 
round figures the grates had been reduced 46 per 
cent. in area and they now burnt 261b. to 30 lb. 
of coal per square foot of bar surface. In building 
new steamers for forced draught he thought it might 
be worth consideration whether or not it would be 
more desirable to put in closed stokeholds, but he 
was of opinion that more men were required with 
that system. Mr. Marshall had said he would 
prefer to admit the air for combustion at the fur- 
nace front rather than in the manner the author 
adopted. He, the speaker, had found that the 
air must above all be admitted in thin streams and 
must be intimately mixed with the gases. He 
found that he could not passin air through a per- 
forated bridge because the passages speedily filled 
up, and if it was allowed to pass above the firebars 
at the furnace front, the cold air would run along 
the crown of the furnace in a stream that spread 
itself over the plates and thus kept their tempera- 
ture down. Baffles had been placed in the furnace 
to prevent this, but they soon burnt away. 

Mr. Price, of Jarrow, here obtained permission 
from the chairman to say a few words in explanation 
on Mr. Soper’s paper. Ina table it had been shown 
that the two belted cruisers built by the Palmer 
Company—the Orlando and Undaunted—had de- 
veloped respectively 9120 indicated horse-power 
and 9092 indicated horse-power, whilst the Galatea, 
built by R. Napier and Sons, had developed 9653 
indicated horse-power. As bearing on this, he 
wished to point out that the safety valves on the 
Galatea’s boilers were loaded 101b. higher than the 
other two vessels. 

Mr. Soper, in replying to the discussion, dealt 
with the remarks of the last speaker first. He said 
that in the trials of the Galatea Mr. Kirk had 
throttled the steam. The pitch of the propeller 
blades was altered, and the boiler was worked at a 
higher pressure. In Messrs. Napier’s vessels, the 
Australia and Galatea, there had been no trouble in 
keeping steam, but with the others there had been 
some difficulty. He attributed this to the single com- 
bustion chamber of the Clyde vessels’ boilers. Mr. 
Howden had found fault with Mr. Fothergill for 
the large size of his boiler. Through Mr. Howden’s 
kindness the author had been able to examine the 
New York City, and on making calculations, he 
found that the comparison was 45 horse-power to 
the ton weight for H.M.S. Anson, and 20 horse- 
power to the ton for Mr. Howden’s system. De- 
veloping the latter power there would be no diffi- 
culty in steaming any of Her Majesty’s vessels 
across the Atlantic and back, which Mr. Howden 
had suggested asa trial ; and in addition to this the 
vessel possessed the power of developing 45 horse- 
power per ton weight, which could be made use of 
for at least many hours in the case of an emer- 
gency. He was able to confirm what had been 
said about men liking closed stokeholds. With 
regard to the separate combustion chambers, there 
was great difficulty in cleaning the small water 
spaces between them; a very important feature 
with forced draught. 
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With this concluded the proceedings of Thurs- 
day, the 22nd ult. 


Tur ‘‘ Constant” SystEM oF NOTATION FOR 
Mopet ExpPeRIMENTS. 


The last day of the meeting was Friday, the 23rd 
ult. The first paper was contributed by Mr. R. E. 
Froude, and was entitled ‘‘On the ‘Constant’ 
System of Notation of Results of Experiments on 
Models used at the Admiralty Experiment Works.” 
This paper is one tha: could not, from its nature, be 
condensed, and as the discussion which followed did 
not turn on the details of the system described, 
excepting in one instance, we will leave the paper 
itself for the present and deal briefly with the dis- 
cussion. Mr. Benjamin, the first speaker, was the 
exception just referred to, as he criticised the 
author’s statements in detail and at some“consider- 
able length. We were not able to follow Mr. Ben- 
jamin in all his reasoning, but it appeared that he 
was basing his criticisms on a misunderstanding of 
the explanations of Mr. Froude’s methods given in 
the paper. 

Sir Nathaniel Barnaby was the next speaker. 
He referred to the impossibility of following an 
abstruse paper such as that of the author’s on 
simply hearing it read for the first time. It was 
possible, however, to see that the contribution was 
one of great value and members would do well to 
study it at leisure. 

Mr. W. H. White said he was familiar with the 
method described by the author, and therefore had 
an advantage over others present. The system was 
the result of years of experience with model experi- 
ments of undoubted accuracy, and had been found 
of the greatest use at the Admiralty. For instance, 
if some point arose that was outside the recorded 
data or previous experience, Mr. White would 
telegraph a comparatively short message to Mr. 
Froude at Haslar, and by the time he arrived there 
by train he would find the matter ready for discus- 
sion and solution, so that by the aid of the diagrams 
the whole matter might be settled in half an hour. 
Mr Froude did not wish to advance in the paper 
any new theory of resistance, but simply a system 
of notation to express records. If Italy and Dum- 
barton would adopt the system it would do much 
to advance the science of naval architecture. 

Sir John Hay bore testimony to the value of 
model experiments, although they only gave smooth 
water results; and Captain Curtis having also 
spoken, Mr. Inglis, of Glasgow, gave some details 
of his method of testing vessels. He had not the 
advantage of an experimental tank so could not 
work with models in the same way that Mr. Froude 
did, but he hoped that some day the Clyde ship- 
builders might have a co-operative tank where all 
subscribers could take a turn. 

Mr. J. I. Thornycroft referred to the question of 
surface friction. It had been objected that with 
models the surface could not always be prepared 
alike, and a slight difference in this respect might 
make a very great difference in the ultimately 
recorded results. In the actual ship itself there 
would be, however, a far greater difference in the 
smoothness of surface than in the models. 

The author, in reply, said he would not follow 
Mr. Benjamin in his criticisms as they mostly re- 
ferred to a part of the paper not read, as being too 
intricate to be followed without previous knowledge. 
Another reason for not pursuing the subject was 
that the paper did not pretend to advance any new 
theory of resistance, but was merely intended to 
afford a means of utilising the data already obtained. 


THE THEORY OF THE SCREW PROPELLER. 


A contribution with this title was next read by 
Professor Greenhill. This was a very long paper 
full of mathematical formule, whole pages being 
occupied by signs and symbols. We fear we can give 
but a very imperfect idea of it here and must refer 
those of our readers who are curious on these sub- 
jects to the Transactions of the Institution. Our 
readers will, doubtless, more readily pardon us for 
not here dealing with the professor’s formule in 
detail when we state that he diverges in opinion 
from such authorities as Rankine, Froude, Cot- 
terill, and R. E. Froude; so that it would be no 
casual matter to follow him in his mathematics. 
The author selects as the text of his paper a state- 
ment by Mr. Charles Lamport, made in 1865, 
during a discussion on Professor Rankine’s paper 

On the Mechanical Principles of the Action of 
Propellers.” Mr. Lamport said : ‘‘ It seems to me 
that we can hardly consider this paper without 





taking into account the angular effect of these pro- 
pellers upon the water. The angle at which the 
propeller acts upon the water must be of very great 
importance in considering the beneficial effect of 
that propeller in moving the vessel through the 
water.” In replying to this, Professor Rankine 
referred to the following passage from his paper. 
‘In the case of screws or other obliquely acting 
surfaces the loss of work, simply proportional to the 
slip of the propeller, comprehends the effects of 
rotating or transverse slip, as well as of backward 
slip of the water.” The author states that Rankine, 
Froude, and Cotterill calculate the propulsive effect 
of the propeller as entirely due to the backward 
slip or motion imparted to the water; the rotary 
or transverse slip being considered as so much 
wasted power. Mr. Lamport inquired what propor- 
tion of the propulsive effect is due to the rotary 
motion imparted to the water ; and this is what the 
author sought to determine. In the first place it is 
pointed out by Professor Greenhill that the ordi- 
nary water from a steamer recedes from the stern 
at about the same rate the steamer is going, and 
the wake from the propeller recedes at a very 
slightly different velocity. But the latter has a 
considerable rotation, or, as it is sometimes put, 
the propeller spins a rope. As Professor Rankine 
and others have calculated the propulsive effect of 
the screw propeller from the backward slip, leaving 
out of account the rotary motion, it will be, the 
author assumes, permissible to reverse the process 
and leave out the backward slip and take into 
account only the rotary motion. All disturbing 
causes, such as fluid friction, wake action, blade 
displacement, &c., are neglected at first. 

The author supposes a screw propeller provided 
with thin fan-shaped blades, of uniform pitch, 
sufficiently thin for their displacement to be 
neglected. This is mounted on a long shaft of dia- 
meter equal to the propeller boss, and is inclosed in 
a cylindrical case which it just fits. The cylinder 
is filled with water and the ends closed. If the pro- 
peller advances through the water as a screw works in 
a solid nut, no motion will be set up in the water and 
the slip of the propelleris zero. Butif the propeller 
advances at a less rate than the speed of advance 
due to the angular velocity, the screw will act in 
the same way as arevolving drill boring its way into 
a substance laminated in planes perpendicular to 
the axis, as pointed out by brdbieese Cotterill. No 
backward escape of the water being possible, the 


water behind the screw will be left rotating in planes | han 


perpendicular to the axis, and the angular momen- 
tum generated in the water per second is the me- 
chanical equivalent of the couple required to turn 
the propeller. Supposing, further, the blades to be 
smooth, and consequently the pressure and reaction 
of the water to be normal to the surface of the 
blade at any point, it follows from the principle of 
virtual velocities or work that the ‘‘ thrust” multi- 
plied into the ‘‘ pitch” of the screw is equal to the 
“turning couple” multiplied by 27, and thus the 
thrust of the screw is determined. This is the 
thrust measured on the thrust block. Thence it 
follows, the author continues, that the ‘‘ efficiency” 
plus the ‘‘slip ratio” is unity ; andfromthe mathe- 
matical expressions for the turning couple and 
thrust he constructs a diagram in which various 
curves are plotted toshow the revolutions and pitch 
for given slip ratios. In other curves, where 
the element of fluid friction was taken into ac- 
count, there was an agreement in general character 
with curves that had been constructed by Mr. 
R. E. Froude. It is necessary to suppose the 
substance on which the propeller acts inside the 
casing to be laminated in planes perpendicular to 
the axis for the motion in the rear of the propeller 
to be one of simple rotation in planes perpendicular 
to theaxis. In actual liquid such motion, though 
possible, would be unstable. In reality a circulation 
would be set up due to the sucking or pumping 
action of the propeller. Liquid would be drawn 
through forwards near the axis of the propeller, to 
be discharged in a backward direction at the tips of 
the blades. 

Professor Greenhill then goes on to make his 
theoretical investigation of the formule for ideal 
propellers of uniform or increasing pitches. He 
deals also with the guide blade propeller, making 
@ curious error with regard to Mr. Thorny- 
croft’s arrangement, which the latter pointed 
out in discussion. The effect of fluid friction is 
next investigated, and an investigation is also made 
into the effect of pressure in the propeller wake. 
All these problems are worked out at length, and 





the author then proceeds to a ‘‘ Reconciliation of 
Theories.” The points he finally states are as follows. 
If the diminished pressure in the propeller wake ex- 
tends forward of the propeller it will goa great way 
to explain the augmentation of resistance when the 
propeller is working; the whole amount of such 
working being a diminution of hydrostatic thrust 
on the vessel’s stern. The design of a propeller 
should therefore be directed to making the pressure 
in the propeller wake to increase towards the 
interior. This is effected by diminishing the pitch 
towards the circumference, and by shaving off the 
tips of the blades to a point. The velocity and 
the stream lines with which the water approaches 
the propeller as affected by the wake of a vessel 
will have an important influence on the design and 
performance of the propeller. Formerly it was 
considered advisable to remove the propeller as far 
as possible from the wake, but now it is found that 
the propeller works with more efficiency in the 
wake, although this gain in efficiency is bought 
very dearly in work consumed in producing the 
wake action. Finally, if it be supposed that there 
is no change of pressure in the wake of the propeller, 
then the thrust on the concentric circular elements 
of the disc area is entirely due to the backward 
momentum imparted to the water flowing through 
the element, and the axial velocity must diminish 
towards the axis. A law is given further back in 
the paper, with formuls, to determine this diminu- 
tion. 

The discussion was opened by Mr. R. E. Froude, 
who said that the paper had only been accessible just 
before the reading, and the matter was certainly 
not of a nature that could be treated without pre- 
vious preparation. The only means of discussing 
such a paper as that was to wait until there was at 
a subsequent meeting another contribution of a 
similar nature, under shelter of which the problems 
in the author’s paper could be dealt with. 

Mr. Froude’s idea is ingenious, and perhaps the 
best solution to this difficulty of the discussion of 
intricate papers yet put forward. There are, how- 
ever, drawbacks. The chief would be that the 
author of the paper under discussion might not be 
present when his work was criticised, and would 
therefore be unable to defend his position. Of 
course the proper solution to the problem would be 
to have the papers printed a few days before the 
meeting came on, and let those who might have 
anything to say on the matter have a copy before- 
d. It is, however, useless to expect that 
authors, as a rule, will send in their contributions 
before the last minute. The procrastination inherent 
to the act of authorship forbids hope of relief in 
this direction. Possibly the more abstruse papers 
might be set down for reading at the first sitting 
and discussed at the last. This would give com- 
mentators time to prepare their remarks. At any 
rate it would be desirable, we think, to let the dis- 
cussion take place while the paper is fresh, and not 
for it to be kept hanging over for a year, as was 
proposed. There is, in many quarters, a great 
readiness to shelve these abstract questions if once 
they are allowed to get cold. 

Mr. Thornycroft remarked that with respect to 
acceleration of water, it seemed to be supposed that 
by varying the pitch the shock would be avoided. 
The author put his propeller in a tube, and in that 
way so altered his conditions from practice, that his 
deductions were not of very much practical use ; still 
the subject was so difficult a one to tackle that the 
speaker was disposed to make as many allowances 
as possible. Mr. Thornycroft, in treating of the 
subject of paddle wheels, to which reference had 
been made, showed by a sketch on the blackboard 
how the level of the water falls as the paddle-wheel 
is approached. For this reason the floats acted on 
an accelerated stream as of a weir, and the proposal 
to use curved floats. to reduce the shock was not 
useful. The author had placed the guide blades in 
the speaker’s propeller in front instead of astern of 
the propeller. This of course was pening the cart 
before the horse, the fact being, the speaker said, 
that the guide propeller would be a very good 
arrangement if it could be made to propel the boat 
astern. With regard to the author’s remarks as to 
rotary motion of the wake, it was, the speaker 
said, the fact that the guide blade propeller trans- 
formed the rotary motion (which he thought use- 
less) into a motion astern, that made the arrange- 
ment a success. 

Mr. Sidney Barnaby said that Professor Greenhill 
had invited the members of the Institution to decide 
between his theory and that of Professor Rankine 
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and Mr. Froude, but he informed them at the same 
time that the rival theories, although very different 
in themselves, led to identical results. This would 
relieve the meeting of a grave responsibility. The 
situation reminded him of a certain patent cork- 
screw, which, besides numerous other advantages, 
was said to possess this: that, if one did not wish 
to use it in the manner patented, it could be used 
as an ordinary corkscrew. In like manner Pro- 
fessor Greenhill said that if one did not like his 
new theory the old one would do quite as well. The 
speaker, however, could not see how the results 
could be in agreement, because in his paper the 
author described an arrangement by which he said 
the efficiency of the propeller, neglecting friction 
and blade resistance, could be made to equal unity. 
This was directly contrary to all Professor Rankine’s 
teaching, which was to the effect that no propeller 
could propel a vessel without slip unless it im- 
parted to an infinitely large quantity of water an 
infinitely small acceleration, and therefore its 
efficiency could never equal unity. Mr. Thorny- 
croft had already pointed out Professor Greenhill’s 
strange misconception of the former’s screw turbine 
propeller. The professor had supposed the guide- 
blade to be in front of the screw, but the speaker 
could not conceive what could be the advantage of 
placing the guide-blades in such a position. Pro- 
fessor Greenhill supposed it had the advantage of 
allowing a propeller to be used of finer pitch and 
greater revolutions. It was the speaker’s opinion 
that this would be no advantage at all, as he 
would try to explain. He thought he might 
say that those who were engaged in torpedo 
boat construction were doing pioneer work with the 
screw. They had to do with speeds hitherto not 
attempted by the big ships, and therefore they 
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were ina position to foresee possible difficulties 
ahead. One difficulty thus foreshadowed arose from 
a peculiar feature in the screw propeller, and it 
seemed possible that it would exercise some influence 
on the proportions of screws as the speeds of vessels 
increased. It was well known that, for a screw of 
any given pitch ratio, there was a particular slip 
ratio corresponding to its maximum efficiency, that 
was to say, if on a base line abscissze were set off to 
represent different amounts of slip, and there were 
set up as ordinates the efficiency of a screw of given 
pitch ratio at these different slips, as ascertained by 
a model experiment ; then the curve of efficiency 
would indicate in a manner more or less defined, 
what was the best slip for that particular screw. 
If, for example, there were selected for trial a pro- 
peller of a particular form, having a pitch 1.15 times 
the diameter, it would be found on experiment 
being made that its best efficiency was obtained with 
a real slip of about 16 per cent. The point the 
speaker wished to draw attention to was this. 
That if this pitch ratio were selected, and the pro- 
peller were so designed and the speed of the engines 
so arranged, that when driving the vessel at its in- 
tended speed it should have a real slip of 16 per 
cent., then the circumferential velocity of the tips 
of the blades would be exactly proportional to this 
intended speed. For example, if this designed 
speed of vessel was 10 knots the circumferential 
velocity of the propeller would be 33 knots ; if the 
designed speed were 20 knots the circumferential 
velocity would be 66 knots ; for a speed of 30 knots, 
99 knots, and soon. It would in fact be 34 times 
the designed speed of the vessel. It did not matter 
whether the ship was a big ship or a little ship, 
whether the horse-power was large or small, or 








dozen little ones. In any case the circumferential 
velocity would be proportional to the designed 
speed alone. The circumferential velocity did not, 
of course, represent the true velocity of the tips 
through the water, which was still higher, but the 
same thing was true if the speed along the spiral 
path were taken. In the 26-knot twin-screw 
Thornycroft torpedo boat the pitch of the screws 
had been made equal to twice the diameter, and 
even then the circumferential velocity was 66 knots. 
The advantage of the Thornycroft screw turbine 
was that it allowed pitches to be used of about six 
diameters, if pitch was a term which could properly 
be used at all in connection with this propeller. At 
these high blade velocities it became an interesting 
question how fast the water could follow up the 
blades of a screw. Perhaps on some future occa- 
sion this point might be investigated. But whether 
there might or might not be difficulties in this direc- 
tion the friction and resistance of the blades be- 
came a very serious consideration, and it appeared 
that it might become necessary, as the speed of 
vessels increased, to use screws of greater and greater 
pitch ratios, and to submit to reduced efficiencies 
in consequence. 
The author added a few words in reply. 


EXPERIMENTS WITH SCREW PROPELLERS. 

The last paper taken at this sitting was con- 
tributed by Mr. J. B. Andrece, a member of the 
Institution, and a well-known naval architect in 
Holland. The title of the paper was ‘‘ Communica- 
tion Relating to the Results of Experiments with 
Four and Two-Bladed Screw Propellers.” This was 
a practical and interesting contribution. The dis- 
cussion was of a very brief nature. Mr. W. H. 
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responsible for persuading the author to contribute 
the data contained in the paper to the Transactions, 
and he felt sure that all members would thank him 
for the steps he had taken. As we intend printing 
Mr. Andrece’s paper in extenso shortly we may take 
leave of the subject for the present. 

The proceedings at the final meeting of Friday 
evening we must leave to be dealt with next week. 








THE VOSBURG TUNNEL. 

Tue Vosburg Tunnel is on the line of the Pennsyl- 
vania and New York Canal and Railroad, which forms 
one of the links in the route of the Lehigh Valley 
Railroad from New York and Philadelphia to Buffalo. 





The tunnel is in Washington township, Wyoming, 
county, Pennsylvania, on the north branch of the | 
Susquehanna river. The river here makes a bend | 
round a narrow but high tract of land, the circuit) 
being five miles, while the distance across the narrowest 
part of the neck is less than a mile. The railway 
originally followed the bank of the river all round the 
bend, but it was afterwards decided to alter the align- | 
ment, and to cut a tunnel across the neck, thus 
saving more than four miles of distance, The headings | 
were started from both ends of the tunnel in May, | 
1883, and met in July, 1884, the work being concluded | 
on June 15, 1886, and opened for traffic on the 25th of | 
the following month. The tunnel is 3902 ft. in length, | 
27 ft. 11 in. wide at the spring line of the stone arch, | 
28 ft. wide at the spring line of the brick arch, and 
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20 ft. 83 in. high from the top of the rails. The tracks 
are spaced 13 ft. between centres, The distance saved 
by the tunnel is 22,025 ft., or 4.17 miles, the former 
line between the same points having been 31,291 ft. 
with a curvature of 364 deg. The tunnel is not quite 
straight, as a curve of 5deg. 30 min. begins 138.5 ft. 
from the west portal ; the deviation is, however, not 
sufficient to obstruct the view through thetunnel. The 
grade through the tunnel is 6 ft, 4 in. to the mile. 

The material met with in excavating the approach 
to the east end was earth and a compact pare. filled 
and hardened with an intermixture of clay and fine 
material. With the exception of about 250 ft. to the 
east end, the material in the tunnel is rock, the lower 
layers being black and green and grey shales, with 
bands of hae sandstone ; the central Fim of blue 


eo 


ENGINEERING. 


[Aprit 6, 1888. 








sandstone and bands of shale, and the upper layers of 
red sandstone and red shale. It was originally in- 
tended to dispense with arching for about two-thirds 
of the length of the tunnel, but during the progress it 
was decided to arch it throughout with brick and 
stone, the arch resting either on side walls of stone or 
on a natural berme of rock. The peculiar stratification 
of the rocks in layers from 1 in. to 5 ft. thick, dipping 
very slightly with the course of the tunnel, made it 
impossible to obtain a roof in which the exposed ends 
of the layers, when cut through, did not sooner or later 
sag and break away from the upper strata. 

TI'wo types of rock drills were used, the Rand and 
the Ingersoll, the former being at the west and the 
latter at the east. The Ingersoll Company furnished 
one air compressor, 16 in. by 24 in., with a capacity of 
503 cubic feet of free air per minute, and having a 
boiler of 70 horse-power. The drills were 3} in., and 
four were generally used in the heading and two in the 
bench. The Rand Company supplied one 10 in. by 
16 in, duplex air compressor, furnishing 290.8 cubic 
feet of air per minute, and requiring a boiler of 
45 horse-power. Four ‘‘ little giant” drills were used 
in the heading, and two in the bench. Rackarock was 
the explosive used in the headings, and Atlas powder 
in the remaining portion of the work. 

Work was commenced at the west end with a 
heading of a width of 27 ft. and 8 ft. deep (Fig. 3, 
P- 327), and if the original design of having no masonry 
amy | had been adhered to there would have been 
but little more to take out after the bench was 
cleared. But to make better progress the heading 
was soon reduced to 16 ft. wide, and the dimensions of 
the complete cut were increased to receive the timber- 
ing and arching. Atthe east end, where the ground 
was soft, the heading was commenced at the left side 
(see dotted lines, Fig. 3), and for the first 250 ft. re- 
quired heavy timbering. When the rock became more 
solid the regular section of heading was adopted. The 
work was commenced by hand drills, the machine 
drills being started at the west end on August 5, 1883, 
and at the east end on September 7. ‘The method 
adopted in driving the tunnel headings after machine 
drills had been introduced, was what is called the 
American or centre-cut system. In this a wedge or 
core, called the centre cut, is first blasted out from the 
centre of the heading (Fig. 4), and then the sides are 
blasted out afterwards, and are known as the ‘side 
round,” or ‘*rounds,.” The centre cut usually needs 
about eight shot-holes, divided into two sets of four 
each ; each pair converge towards each other, the top 
pair being inclined upwards, the second pair lying 
horizontally, and the two lower pairs pointing down- 
wards (Fig. 4), The side rounds are taken out by ten 
shots in two sets, the bore-holes being directed as 
shown in the engraving. The holes along the roof, 
sides, and bottom of the heading are drilled from 7 ft. 
to 9 ft. deep, while the middle ones are run in fully 
10 ft. Five to seven hours generally suffice for drill- 
ing all the holes; the centre ones are fired first, and 
afterwards those for the side rounds, either altogether 
or at two operations ; 7 lb. to 8 lb. of powder are 
placed in the centre holes, and 5 lb. to 6 lb. in each 
of the side holes; 3 ft. to 6ft. advance are gained at 
each blast. ‘The force of men consists of four drillers, 
four helpers, ten to twelve muckers, water-boy and 
tool carriers, one dump man, three mule drivers, one 
foreman, and one blaster. 

The removal of the bench followed the heading 
(Fig, 5). First the heading was enlarged for the tim- 
bering and arching, the material cut away forming a 
natural bed for the men to stand on while putting 
in the timbers for the support of the roof. The bench 
was generally kept from 20ft. to 30 ft. back of the 
enlargement of the heading, and the material accumu- 
lating there was worked back and down the bench, 
where it was loaded into cars. The bench was 
usually removed in two sections. Two drills were 
used to bore four to six holes across the width of the 
tunnel, ‘The blast removed rather more than one-half 
of the depth of the bench, and then the drills were re- 
moved to the lower stage to remove the bottom por- 
tion. The upper bench removed at a time was from 
6 ft, to 7 ft. of the tunnel length, about 6 ft. to 10 ft. 
high, and the full width of the tunnel ; at the west end 
the bench was taken out for some distance only for the 
full width of the ‘‘ rock section,” but was enlarged after- 
wards from the side walls, -Piactically no work was 
done on the bench at the east end during the driving 
of the heading. The first step taken was to run a 
drift at each side fora short distance in order to allow 
the masonry for the side walls to proceed (Fig. 6). The 
core C was removed when the centres were removed for 
the arching. 

The quantity of powder used per cubic yard of rock 
was about as follows, based upon the powder con- 
sumption extending over a period of more than two 


years; 
Ib. 


3,18 
86 
28 

171 
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At the centre, near the foot of the bench between 
the two tracks, a derrick and hoisting engine, mounted 
on a movable platform, allowed rocks weighing two tons 
to be easily handled, and also served to swing the 
empty car bodies into position for loading, and to re- 
place them on the trucks when loaded. 

Three styles of timbering were used for the support 
of the roof. For the longest distance, extending from 
a point 239ft. inside of the west portal to within 
about 250 ft. of the east portal, the section known as 
the ‘‘rock section” was used. It consisted of bents, 
spaced 4 ft. to 6ft. apart, and formed of three pieces 
12in. by 14in. hemlock, the horizontal piece or ca 
being 14 ft. long, and the legs 14 ft. to 16 ft. long, wit 
their lower ends securely held in niches cut in the 
rock. From 250 ft. inside of the east portal the timber- 
ing of the roof was put in from the inside, workin 
towards the face or east portal. The sections use 
were known as ‘‘ loose rock” and as “earth” 
sections. The former consisted of circular bents 
spaced 1} ft. to 4 ft. apart. and made of nine pieces of 
12in. by 14in. hemlock, dowelled together at the 
joints with 1}in. dowel pins, 9 in. long; the end of 
the last piece at each side rested in a niche in the rock. 
The earth section consisted of circular bents spaced 
4 ft. apart, and formed of seven pieces of 12 in. by 
14 in. hemlock with a 12 in. by 15in. hemlock sill 
resting on 12in. by 15in. hemlocks posts; suitable 12in. 
by 12 in. hemlock braces were introduced to support 
the centre of the cap and the joint of the roof bents ; 
the foot of each brace rested on the sill immediately 
above the lower posts. Throughout the tunnel hard- 
wood lagging was used above the bents, and the space 
between the lagging and the excavated section was 
rammed full of stone. The stone arching was built 
with cut stone sheeting from 18 in. to 30 in. thick. 
The brick arch varied, according to the nature of the 
ground from 214 in. to 25 in. in thickness, and built of 
three or four rings of bricks laid, as a rule, in headers 
bonded together by a stretcher course above every 
twenty-first header course. The top of the brick arch 
was covered with 1 in. of Portland cement mortar. 
The centres from the arching were made of white oak 
spaced about 4 ft. apart, and tied together in sections 
of 27 ft., the ends of each centre resting on two 4 in. 
smooth oak planks running lengthwise of the tunnel ; 
the upper plank fastened to the centres above it, the 
lower plank secured to the supporting posts in front of 
the side walls below it. Three such sections of 27 ft. 
each, making a total run of 81 ft., were used at once. 

The following are particulars of the tunnel and of its 
construction : ; 
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Length from face to face of portals ... 
Stone arch, east end ... ise sak 


a west ,, ... ‘5a 
Four-ring brick arch, east end 

os 9 west 
Three-ring brick arch ... 
Timbering in east end ... 


” 


” »» West ,, ... bs 
East approach to face of portal 
West o» 


” ” 


Progress. 


Work commenced on ay proaches 
East heading started by hand... 
ms ms machine drills started 
Weat heading started by hand ot 
As a machine drills started... 
Headings met... - wa ax 
Timbering commenced, east end, May 20, 
April 24, 1886. 
Timbering commenced, west end, March 14, 1884, 
finished April 24, 1886. 
Bench commenced, east end, August 1, 1884, finished, 
April 30, 1886, 
Bench commenced, west end, July 15, 1883, finished 
April 30, 1886. 
Stone arching commenced, east end, August 25, 1884, 
finished July 13, 1885. 
Stone arching commenced, west end, August 14, 1884, 
finished November 7, 1885. 
Brick arching commenced, east end, September 3, 1885, 
finished November 24, 1886. 
Brick arching commenced, west end, June 13, 1885, 
finished May 24, 1886. 
Tunnel completed June 15, 1886, 


Quantities. 
Excavation in headings ... 
enlargement 
Ee. benc! 
% (total) 
Stone side walls ... 


. Feb. 15, 1883 
May 19, 1883 
Sept. 7, 1883 
May 12, 1883 
Aug. 5, 1883 
July 13, 1884 
1883, finished 


cub, yds, 
26,727 


” 


Stone filling oe 
Concrete backing ... 


Cost. 


Tunnel proper _... 
Ballast and track ... 
Approaches ne 


671,947 
21,500 
40,082 

733,529 





We are indebted for the foregoing particulars and 


the accompanying illustrations to an extremely well 
got up little book on the Vosburg Tunnel, written by 
Mr. Leo von Rosenberg, of New York. 





GENERAL BORING MACHINE. 

In the general boring machine illustrated on page 
330 there is only one steadying standard for the bars, 
in place of two as usually employed. When two 
standards are used the work is placed between them 
and the spindle driving standard is placed as far away 
from the steadying standard as the length of the feed. 
This, of course, takes up a large amount of room, and 
yet is necessary, for if the driving head is placed as far 
from the work as the length of the required feed, the 
bar being unstayed, bad work would result. To get 
over this difficulty when using boring bars, Messrs. 
Wilkinson and Lister, of Bradford-road Iron Works, 
Keighley, the makers of the tool we illustrate, take 
out the spindle used in drilling and couple up the 
boring bar to the feed screw, and by feeding the bar 
through a revolving bush in the spindle socket they 
have an effectual stay close to the work and thus save 
the distance that would be occupied by an additional 
stay. The other parts of the machine are well de- 
signed for rapidly dealing with work. The power is 
transmitted to the spindle by a pinion and wheel on 
the spindle socket, thus taking the work off the bevel 
wheels, The machine is double-geared and can bore 
a considerable range of diameters. The machine, as 
shown, will bore in an area of 5 ft. square, with a self- 
acting feed of 20 in., and will bore up to l5in. in dia- 
meter ; the weight is 44 tons. 





CORLISS MILL ENGINE. 

In our issue of March 23 we commenced the publica- 
tion of a series of engravings ofa fine pair of compound 
Corliss engines lately constructed by Messrs. Douglas 
and Grant, of Kirkcaldy, for the Mazayon Spinning 
and Manufacturing Company, Limited, of which Mr. 
Sorabjee N. Nadia is manager. We complete the en- 
gravings this week on our two-page plate and also on 
pages 335 and 338. The cylinders are 40 in. and 
70 in. in diameter respectively, and have a stroke of 
6ft. The power, which amounts to 2500 indicated 
horse-power, is transmitted to the various lines of 
shafting in the mills, by ropes running off a fly- 
wheel 30ft. in diameter by 8 ft. 6 in. wide, and grooved 
for 38 ropes. This wheel weighs about 110 tons, and 
runs at 60 revolutions per minute, giving a speed to 
the ropes of considerably over a mile a minute. The 
crankshaft, made of Whitworth’s fluid compressed steel, 
25in. in diameter in the body, and 20 in. in the bear- 
ings. The steam pressure will be 100 lb. per square 
inch, A firm in Bombay closely connected with the 
Mazayon Company, have had a Corliss engine of 1300 
indicated horse-power, built by Messrs. Douglas and 
Grant, at work for some years. 





CABLE ROPEWAY. 

On Page 331 we publish illustrations of the Otto 
system of cable haulage, which is being successfully 
introduced by Messrs. Jordan, Son, and Commans, of 
Gracechurch-street. The illustrations represent the in- 
stallation prepared for the late Newcastle Exhibition, 
and is therefore necessarily on a rather contracted 
scale, but it shows the system perfectly. 

The plan Fig. 1 and side view Fig. 2, show the general 
arrangement of the ropeway. It is 300 ft. from centre 
to centre of stations A and B, which was the maximum 
length of ground obtainable at the Exhibition. The 
line is driven by a small vertical engine C as shown, 
by gearing D, and has trucks E running on the cable. 

The wire ropes in this special case were made by Mr. 
John J. Hopper, of the North-Eastern Rope Works, 
Tyne Dock. The fixed carrying rope G on the loaded 
side held taut by weights g, is 5 in. in circumference, 
that on the empty side is 2g in. in circumference. 
These ropes are of the lock coil design composed of 
specially shaped wires so formed that when closed 
together they interlock and thus present a perfectly 
smooth wearing surface, so that if a wire breaks 
it cannot come out of position. The hauling rope H 
passes round terminal pulley I and tension pulley J, 
kept back by weights 7. 

One type of iron standard for the ropeway is shown 
by Figs. 3 and 4, and in these views, the buckets F, 
runners K, and grips Land pulleys M for the hauling 
rope are indicated. From the illustration of the 
runner or truck, Figs. 5 and 6, it will be seen that it 
consists of a cross-piece composed of two steel plates 
N N' and three distance-pieces, two of which form 
spindles O of the wheels O!, and are hollow for the 
reception of grease. ESS 

The great advantage of this form of construction 1s 
that the grooved wheels can never get twisted, the 
spindles being supported at both ends, and not at one 
end only, as is the case with many forms of runners. 
A great saving in the wear and tear of the spindles 
oad wheel bosses is thus effected. ; 

Figs. 7 and 8 show the form of friction grip as 
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employed with the buckets. The grip consists of two 
discs P P', which may be screwed up to tighten on the 
hauling rope (as shown) at the periphery by the lever 
Q with catch-rod mechanism or releasing gear g. As 
the buckets approach the stations, the lever comes in 
contact with the fixed plate and is knocked over, and 
releases the grip of the disc on the hauling rope, so 
that the bucket can be run round by the attendant on 
the fixed rail of the siding, who, after filling or un- 
loading the bucket, once more throws the grip into 
action by hand, and the bucket is again carried by the 
rope in the opposite direction. ‘ 

Where the gradient exceeds 1 in 6 the use of a fric- 
tion grip is not recommended, and in place of this the 
claw grip is used (shown in longitudinal and transverse 
section at Figs. 9 and 10), which, instead of gripping 
the rope itself, makes the claws S lay hold of the 
collars R, which form, as it were, knots on the hauling 
rope H, and the distance of which apart is arranged 
according to the number of buckets in the circuit. 

Over 250 of these ropeways have been erected, of 
various lengths and carrying capacity, and having 
gradients of from lin 20 to lin 2. A line is now 
being made to carry 400 tons of iron ore per day of ten 
hours over a distance of 15.5 kilometres, connecting 
the Sierra de Bedar with the shore at Garrucha in the 
south of Spain. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—More_ business was done in 
the pig-iron warrant market last Wednesday, more espe- 
cially at the afternoon meeting, and prices were well 
sustained at about the previous day’s level. The highest 
quotation at which business was done in Scotch iron was 
38s. 104d. cash per ton. There were transactions in Cleve- 
land iron in the forenoon at 31s. 64d. per ton cash, but no 
business was reported in the afternoon, and the close was 
sellers at 31s. 6d. cash, and buyers ld. per tonlower. For 
hematite iron sellers were asking at the close 41s. 104d. 
cash per ton, with buyers at 41s.9}d. There was a better 
tone in the market on Thursday, with a stronger demand 
for Scotch warrants. A more buoyant feeling was im- 
parted to the stock market, and through it to the warrant 
market, by the reported breaking up of the ice at some 
of the northern ports of the Continent. Scotch iron was 
steady in the forenoon, but rose in price 14d. per ton in 
the afternoon, thus reducing the week’s decline to 4d. per 
ton. Cleveland iron was held for 1d. of advance, thereby 
reducing the loss for the week to 3d. per ton. The price 
of hematite pig iron improved 3d. per ton in the fore- 
noon and another 4d. in the afternoon, so that the 
decline from the previous week’s close was reduced to 
3d. per ton. At the close the settlement prices were— 
Scotch, 38s. re per ton; Cleveland, 31s. 6d.; and hema- 
tite iron, 41s, 104d. per ton. Friday and Monday were both 
observed as close holdings by the “‘iron ring.” At the 
close of the short holiday, the members of the trade 
turned up on Tuesday forenoon in good form, and with 
their spirits favourably infiuenced. There was reported 
aslight increase in the weekly shipment of Scotch pig 
iron, and a hope was expressed that it might be the be- 
ginning of a more favourable season for business, A good 
effect was also produced on the market by the reported 
increase in the shipments of Cleveland iron. The steady 
increase in the quantity of Scotch iron put into store from 
day to day, even amounting to well-nigh 700 tons, is 
perhaps the most disappointing feature in the situation ; 
on the other hand, however, there is a large consumption 
of makers’ iron and hematite pig, which is increasing to 
some extent, and hence it may be inferred that the general 
trade of the district is in a tolerably healthy condition. 
Comparatively little business was done in the warrant 
market yesterday, but holders were very firm. Prices for 
Scotch iron made a decided advance, the top reached 
being 39s. 04d. per ton cash, with sellers asking one half- 
penny more. No business was reported in Cleveland or 
hematite iron at either meeting of the ring. The closing 
settlement prices were—Scotch, 39s. per ton ; Cleveland, 
31s. 9d. ; hematite iron, 42s. per ton. To-day’s warrant 
market opened strong, a more cheerful and generally 
more hopeful tone being given to business by the favour- 
able reports coming to hand from Middlesbrough. Up to 
39s, 24d. per ton cash wasreached in the forenoon for Scotch 
iron, but the demand grew slacker towards the close, and 
the price declined alittle. The price was fairly well sus- 
tained in the afternoon. Cleveland closed at 32s. cash 
sellers, and business was done in hematite in the after- 
noon at 42s, 2d. per ton cash. Investors still seem disin- 
clined to buy freely, although some of them have already 
purchased at the very low rates lately ruling. There is in 
some quarters a confident hope that the spring trade will 
very soon show an improvement. Favourable prospects 
are reported in respect of the Continent, to which ship- 
ments are likely to increase shortly, but there are no 
marked indications of America buying much pig iron. 
The number of blast furnaces in actual operation is still 
87, as compared with 79 at this time last year. Last 
week’s shipments from all Scotch ports amounted to 6024 
tone, as compared with 4784 tons in the corresponding 
week of last year. They included 925 tons to the United 
States, 300 tons toSouth America, 1005 tons to Australia, 
100 tons to France, smaller quantities to other countries, 
and 2470 tons coastwise. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 967,792 
tons, against 963,461 tons Monday week, showing for the 
intervening period an increase of 4331 tons. 


Exports of Locomotives.—In the foreign and colonial 
shipments of machinery, &c., from the Clyde, reported last 





week, there were included no fewer than ten locomotive 
engines, all for Bombay, the value being put down at 
20,0007. 


Steel Workers’ Wages.—Last Saturday the steel workers 
—melters, hammermen, millmen, &c.—employed by 
Messrs. Colville and Sons, at the Dalzell Steel Works, 
Motherwell, were paid an advance on their former rates 
of wages, amounting to from 15 to 2C per cent. 


New Shipbuilding Contracts.—Messrs. Hall, Russell], and 
Co., shipbuilders, Aberdeen, have recently closed a con- 
tract to build a steamer for the Aberdeen, Hull, and 
Newcastle Steam Shipping Company. It is expected 
that she will be launched in the course of seven months. 
For Messrs. R. A. Mudie and Co., merchants, Dundee, 
Messrs. W. B. Thompson and Co. (Limited), of the same 
port, have contracted to build a steamer to carry about 
3000 tons. Messrs. Scott and Co., Greenock, have just 
contracted tv build and engine a steel screw steamer of 
800 tons for a firm trading with the Argentine Republic. 
She will be fitted with triple-expansion engines of 650 
horse-power. 


Clyde Shipbuilding Trade—Launches in March.—The 
tonnage launched from the Clyde shipyards last month 
was the largest output for the corresponding month since 
March, 1884, and March, 1883. Twenty vessels, of a 
total of 26,540 tons, were launched, being 4170 tons more 
than the shipping output of March, 1887, and fully three 
times the output of March, 1886, but still 4095 tons under 
that of March, 1883. For the first quarter of this year 
the output, 45,733 tons, is 3148 tons under that of the first 
quarter of 1887, but 18,654 tons under that for the same 
quarter of 1886. But when compared with the output in 
the first quarter of 1883, the falling-off is most marked, 
amounting to 36,492 tons. Last month’s launches in- 
cluded the City of New York, a magnificent steamer of 
10,500 tons, the largest mercantile steamer afloat. She 
was built for the Inman International Steamship Com- 
pany, of Liverpool and New York. The other vessels in- 
cluded the Suchio Maru, 2240 tons, built by the London 
and Glasgow Shipbuilding and Engineering Company for 
a Japan company; the Algonquin, 1800 tons, built by 
Messrs. Napier, Shanks, and Bell for the Canadian lake 
service ; the Virginia, 1600 tons, built by Messrs. Russell 
and Co. for a London firm. The rest of the steamers 
were all smaller. Of the sailing vessels launched during 
the month, one was the Olymp, 1600 tons, built by 
Messrs. Charles Connell and Co. for a Hamburg firm. 


East of Scotland Engineering Association—The Tele- 
hone.—The fortnightly meeting of this Association was 
feld last night, Mr. J. Bennett in the chair. 
Mr. A. R. Bennett, M.S.T.E. and E., general manager 
National Telephone Company, read a paper on ‘‘Some 
Recent Improvements in Telephony.” The paper was 
profusely illustrated with diagrams and apparatus, and 
for it Mr. Bennett received a cordial vote of thanks, 


New Type of Land Engine.—Messrs. Rankin and Black- 
more, Greenock, have just booked an order from Messrs. 
J. Bannatyne and Sons, of the City Roller Mills, Limerick, 
for a set of Rankin’s patent quadruple-expansion engines, 
capable of indicating 400 horse-power. ‘These engines are 
to be constructed on the horizontal direct-acting non- 
condensing principle, with four cylinders, of 12in., 16 in., 
22 in., and 28 in. in diameter, respectively, the stroke of 
the piston in all cases being 36 in. Steam of 180 lb. pres- 
sure will be supplied by a double-furnace return tubular 
steel boiler. This is certainly a new departure in 
stationary engines, and many people will await with 
interest the result of carrying it into practice. As is 
well-known to the readers of ENGINEERING, the quad- 
ruple-expansion engines of Messrs. Rankin and Black- 
more have been eminently successful in marine practice. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Hull and Barnsley Railway and the Amalgamation with 
the Midland—Strenuous Opposition.—The proposed trans- 
fer of the Hull and Barnsley Railway Company to the 
Midland will meet with a determined opposition. The 
opponents now include the Hull Corporation, the Hull 
Chamber of Commerce, the South Yorkshire coalowners, 
the Great Northern Railway Company, and the Barnsley 
Chamber of Commerce, so that there will be an unusually 
large array of Parliamentary counsel as well as a con- 
siderable number of witrssses. The principal ground of 
opposition will be directed against the powers the Midland 
require to arrange with the North-Eastern and other com- 
anies with respect to the mineral and ether traffic. The 
ull authorities, as well as the Barnsley Chamber of 
Commerce and the South Yorkshire mineowners, wish to 
have the line kept an independent one, seeing that it was 
promoted and supported with a view to breaking the mono- 
ly of the North-Eastern asregards Hull, whichit has done. 
The Hull and Barnsley Company since the completion of 
their line have reduced the rate for coal sent from South 
Yorkshire to Hull from 3s. 1d. to 2s, 7d. per ton, with the 
result that there has been an increase in the quantity 
sent to the chief Humber port from 1,302,000 tons in 1884 
to 1,791,000 tons in 1887, an increase of nearly 43 per 
cent. The colliery owners of South Yorkshire asked for a 
guarantee from the Midland that the existing rate should 
not be advanced, and this being refused, they have deter- 
mined to give a most strenuous opposition to the Bill in 
its present form, 
Iron and Coal.—The three months which ended with 


Easter have been, upon the whole, a very favourable 
quarter for Sheffield trade. There can be no doubt that 


business has improved, and there is more doing in most 
departments, although prices are not so mae ne gsr fe 
could be wished. Manufacturers do not complain of 


of orders, but rather that the turnover represents so much 
less in profit than formerly. Steelmakers report a fairly 
good demand for most classes of steel, and the plats mills 
are well employed, the demand for ship-plates having 
shown a considerable amount of activity. The heavier 
trades generally are more active than at the beginning of 
thequarter ; and at the annual meeting of Messrs. Cammell 
and Co., Limited, at the Cyclops Works, this week, the 
chairman and managing director both spoke in very” 
hopeful terms of the prospects of the company, while the 
balance-sheet—showing 170,000/. available for dividend, 
against 140,000/. last year—told a very satisfactory tale. 

Proposed Ship Canal between Sheffield and the Trent.— 
It is stated that during the spring the initial step will be 
taken to ascertain the possibility of constructing a ship 
canal, capable of carrying vessels of about 500 tons bur- 
then, between Sheffield and the Trent. It is believed 
that many crders for heavy goods are lost to South York- 
shire manufacturers because of railway charges, and as 
the only alternative the manufacturers have sought to 
find an outlet to the sea by the natural waterways. The 
scheme is being taken up in quarters where capital can be 
commanded. The district between Sheffield and the 
Trent is highly favourable for such a waterway, and it will 
be found that the estimate for its construction will be 
very low. It is calculated that the coal traffic alone 
which would be thrown upon it would pay a good percen- 
tage upon the outlay, and this, together with the locally 
manufactured goods, would produce a revenue which 
would make the scheme a paying undertaking. 


West Riding Miners’ Permanent Relief Fund.—The 
annual meeting of the delegates of this fund has been 
held under the presidency of Earl Fitzwilliam. The 
annual report for the past year stated that the amount of 
contributions received from the ordinary members was 
12,320/., an increase over 1886 of 16767. The increase of 
ordinary members was 2292, the total numbers now 
being 20,610. Notwithstanding the many appeals made to 
the owners of collieries for pecuniary support, the gross 
amount received becomes annually less and less, the 
financial soundness of the concern being thereby very 
much impaired. The total sum obtained for 1887 from 
colliery owners was only 505/., a decrease from 1886 of 
1521. There are smaller subscriptions on the part of 
honorary subscribers and donors. The fund possesses 
invested property valued at 24,0007. The total income 
for the year has amounted to 13,758. The calls on the 
Society have been heavy, amongst them being the deaths 
rs fifty-five members who were killed in colliery acci- 

ents, 


Prevention of Explosions from Shot Firing.—During the 
past few days aseries of experiments with French’s patent 
fire-preventing compound have been conducted at a num- 
ber of the South Yorkshire collieries. The trials were 
taken at the Carlton Main Colliery, Lofthouse Colliery, 
and others. The compound is used in conjunction with 
tonite for blasting purposes. One advantage claimed is 
that in using the two materials in conjunction, though a 
most powerful explosive is obtained, there is little or no 
flame, and thus the danger of igniting gas is reduced to a 
minimum. The experiments are reported to have been 
satisfactory. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—Shipments of steam coal have continued 
heavy, notwithstanding that business has been interrupted 
to some extent by the Easter holidays. On Saturday 
thete was a check, but it is regarded as certain to prove 
only temporary. The best steam coal has been firm at 93. 
to 9s. 3d. per ton; bunker coal has made 8s. 6d. per ton, 
and good dry coal 8s. 3d. per ton. The house coal trade 
has been rather dull, and there has not been much activity 
observable in patent fuel. As regards the manufactured 
iron and steel trades, the local works are well employed. 
Heavy section steel rails have made 3/. 17s. 6d. to 41. 2s. 6d. 
per = ; and light section steel rails, 4/, 125. 6d. to 5/. 5s. 
per ton. 


Taff Vale Railway.—A Bill promoted by the Taff Vale 
Railway Company for the construction of a short line 
with the object of bringing Messrs. Crawshay’s New- 
bridge Rhondda a and some other mineral pro- 
perties in connection with the Taff Vale Railway has been 
withdrawn. 


Kidwelly Tin-Plate Works.—These works have been 
purchased by a Llanelly company, and will shortly be re- 
started. Negotiations have been pending between Mr. 
Chivers and a Llanelly company for some time, and the 
purchase has now been completed. The gentlemen con- 
cerned in the matter intend building new tin-plate works 
at Llanelly. In consequence, however, of the purchase 
of the Kidwelly Works, the proposal to erect new works 
at Llanelly has been abandoned. 


Coal Cranes at Cardiff Docks.—The new coal cranes at 
the Roath Dock, Cardiff, have been so successful that 
plans are being prepared for the erection of eight more. 
It is, in fact, intended to occupy the whole of the south 
side of the Roath Dock with them. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday, owing to the 
holidays, there was only a thin attendance on ‘Change at 
Middlesbrough, and very little business was recorded. 
There was, however, a better feeling, and the market was 
firmer, No. 3 Cleveland ap ore being quoted 31s. 9d. per 
ton for prompt delivery. This firmness was attributed in 
some measure to the further reduction in Messrs. Connal 





and Co.’s warrant storés at Middlesbrough, and the con- 
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tinued improvement in the exports of pig iron from the 
Tees. It was also generally be ieved that the Cleveland 
Tronmasters’ Association returns for the month of March 
would indicate a very favourable condition of things. In 
the finished iron trade there is more activity, and most of 
the works are much better employed than they have been 
for many months. Prices are rather firmer. 


The Make and Disposal of Pig Iron in Cleveland.—The 
Cleveland Ironmasters’ Association have just issued from 
their offices at Middlesbrough their monthly returns 
showing the make and disposal of pig iron in the Cleve- 
land district. Of 155 blast furnaces 96 have been in 
operation and have produced 215,999 tons, being an in- 
crease of 11,340 tons on the previous month. Stocks now 
stand at 610,698 tons—a decrease of 17,444 tons on the 
month of February. It was expected that these returns 
would be satisfactory, and it is pleasant to find that they 
are far more favourable than was anticipated. 

Engineering and Shipbuilding.—Engineers and ship- 
builders continue to receive fresh orders, and are now 
assured of brisk trade for several months to come. On 
Saturday Messrs. Richardson, Duck, and Co, launched 
from their yard at Stockton an iron screw steamer named 
the Sapphire, built to the order of Messrs, Christie and Co., 
of Cardiff. The engines, by Messrs. Thomas Richardson 
and Sons, of Hartlepool, with cylinders 214 in., 36 in., 
and 58 in. by 36 in. stroke, are expected to give hera 
speed of nine knots an hour. On Tuesday Messrs. Raylton, 
Dixon, and Co, launched from the Cleveland dockyard, 
Middlesbrough, a steel screw steamer named Guy Colin, 
which has been built to the order of Mr. G. E. Bowring, 
of London. Her dimensions are : Length, 300 ft. ; breadth, 
38 ft. 2 in. ; depth, 20 ft. 6 in., with a deadweight 
capacity of 3350 tons. The engines will be fitted by 
Messrs. Richardson and Sons, of Hartlepool. 

The Steel Trade.—All the steelmakers continue busy, 
and are still pressed for deliveries of shipbuilding materials. 
Prices are firmer. 

The Coal and Coke Trades.—There is no alteration in 
the coal and coke trades. 








Mr. BenJAmiIn Prercy.—We regret to announce the 
death of Mr. Benjamin Piercy, M. Inst. C.E., of Draper’s- 
gardens, E.C., and of Marchwiel Hall, Wrexham, who 
died on Saturday, the 24th ult., in the sixty-second year 
of his age. Mr. eo A was well known as a pioneer of 
railways in North Wales, and as the engineer of the lines 
now forming the Cambrian system of railways, as also of 
the Mid-Wales, Hereford, Hay and Brecon, Wrexham, 
Mold, and Connah’s Quay, Vale of Clwyd, Denbigh, 
Ruthin and Corwen lines. He also constructed the rail- 
ways of the Royal Sardinian Railways Company, and for 
this work was created by the King a Commendatore of 
the Order of the Crown of Italy. Mr. Piercy was also 
the engineer-in-chief of the Vendee Railways in France, 
and of the railways and collieries of the Assam Railways 
and Trading Company in India. 


Tue FatHer OF THE INSTITUTION OF CiviIL ENGI- 
NEERS.—Mr. Richard Townshend, who died on Saturday 
last., the 3lst ult., was the oldest member of the Institu- 
tion, he having been elected so far back as the year 1829. 
The deceased gentleman was born in Dublin in 1807, his 
father being English and his mother Irish. He com- 
menced his professional career under Messrs. Walter and 
Burgess, but svon transferred his services to the elder 
John Rennie, and afterwards to Robert Stephenson. 
Mr. Townsend played an important part in surveying 
and laying out the original line of the London and North- 
Western Railway, including thehistorical Chatmoss section 
and Thring cutting. In the year 1838 Townshend went to 
Italy, where the railway system was then budding, and 
did a great deal of surveying and constructing. On his 
return to England the Government enlisted his services, 
first at Woolwich Dockyard, and then at Keyham. Mr. 
Townshend rendered valuable aid to both those national 
establishments, and he retired in 1869 on hislaurels. His 
funeral took place on the 4th inst. at the Catholic cemetery 
in Bristol. In private life Mr, Townshend was greatly 
esteemed, 


New ProMENADE Pier ror St. Lronarp’s-on-Sea,— 
On Thursday, March 1 (tue sixtieth anniversary of the 
laying of the foundation-stone of St. Leonard’s), the first 
pile of a new pier was started by the Mayoress of Hastings 
and St. Leonard’s (Mrs. W. Stubbs). The pier is to be 
built from the designs and under the superintendence of 
Mr. R. St. George Moore, A.M.I.C.E. and M.I.M.E., of 
9, Victoria Chambers, Westminster, the contractors being 
Messrs. Head, Wrightson, and Co., of Stockton-on-Tees, 
The total length of the pier is 900 ft., divided into two 
parts by the pavilion, which is not, as is most usual, at 
the seaward extremity, but is placed about 200 ft. from 
the parade, from which there is a carriage-way 20 ft. 
wide, having a pathway 10 ft. wide on each side enablin 
visitors to alight from their carriages under the porc 
of the pavilion. The outer end of the pier, which is 25 ft. 
wide, terminates in an octagonal head, having in the 
centre a band-stand. Totally independent of the pier 
is a timber landing-stage, running round three sides of 
the pier-head. This landing-stage is built of 13 by 13 
pitch pier piles strutted and braced with iron, The 
screw piles are 12 in. in diameter with 1 in. metal; 
the blades vary from 3 ft. to 2.6 in. in diameter, and 
they are screwed in according to the strata from 10 ft. 
to 16 ft. The girders are lattice girders tnrough- 
out bolted together over the piles, The main joists are 
rolled steel 5 ft. centre to centre. The main body is 
devoted to a concert hall capable of seating about 600 


people, 





JACK’S METALLIC 


PISTON PACKING. 


CONSTRUCTED BY MESSRS. TURNBULL, GRANT, AND JACK, ENGINEERS, GLASGOW. 
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In Jack’s metallic piston packing a steel packing 
ring, divided at one point, has a constant tendency to 
expand imparted to it by a flattened spiral spring, 
wound on a core and compressed between two lugs on 
the ring (see Fig. 5). The ring is of the section 
shown in Fig. 6, and fits between two piston rings 
which it forces apart and outwards against the cylinder 
wall. As the junk ring is screwed down and the two 
piston rings are brought together, the packing ring is 
closed in, compressing,the spring between the two lugs, 
the whole being elastically held between the piston 
flange, the junk ring, and the cylinder. 

The advantages claimed for this packing are : (1) Its 
easy adaptation to existing piston blocks; (2) its 
ready accommodation to inequalities in the bearing 
surface of the cylinder ; (3) its lightness and strength; 
(4) its durability resulting from its even bearing all 
round the cylinder ; (5) its simplicity. 

Figs. 1 and 2 and Figs. 3 and 4 show two forms of 
pistons fitted with the packing, which is manufactured 
by Messrs. Turnbull, Grant, and Jack, Canal Basin 
Foundry, Glasgow. 








THE STRENGTH OF MARINE BOILERS. 
To THE Eprror OF ENGINEERING. 

Srr,—In your abstract of thediscussion on Mr. Sennett’s 
paper, I am somewhat misreported in being made to say, 
‘*The Admiralty were in a position to do as they like”; 
what I did say was to the effect that, owing to the ex- 
treme difficulty they had in carrying their weights at all, 
they were obliged to go as far in the direction of lightness 
as prudence would permit. 

Can you afford me space to explain to what I referred, 
as being laxity on the part of Mr. Adamson in making a 
statement which is not in fact untrue? 

I have so often recently had occasion to give the ex- 
planation of the difference between the upper central and 
other pores of a large ingot, which I have adopted from 
my colleague, Mr. T. E. Vickers, that I could not occupy 
the time of the meeting with it on that occasion ; but itis 
a matter of sufficient interest to be worth more detailed 
explanation than the mere statement that the separation 
takes place in the course of crystallisation. 

The difference between floating up by difference of 
specific gravity, as suggested by Mr. Adamson, and sepa- 
ration during crystallisation, may possibly be best illus- 
trated by analogy. There is an important difference 
between chemical combination, such as that between 
oxygen and hydrogen in forming water, and the compo- 
sition of the atmosphere, in which the oxygen and nitro- 
gen are only mechanically mixed. 

If a mixture be made of alcohol and water, though the 
affinity between the two is exceedingly great, so great 











that the very considerable difference in the specific gravity 
of the two appears quite insufficient to cause any separa- 
tion, still the mixture is only a mechanical one, and not a 
new chemical compound, as if subjected to a low tempera- 
ture the alcohol is separated, probably because it is incap- 
able of being itself crystallised at the temperature at which 
the water congeals, and the separation is therefore easily 


understood. This is doubtless an extreme case, because 
I believe that the temperature of crystallisation or con- 
gelation of alcohol is below our ordinary knowledge. It 
is probable, however, that the difference between this 
action and the separation of the components of alloys in 
cooling differs only in degree, and our power to anticipate 
the result is limited by our want of knowledge as to how 
far the composition of the alloys is wholly or partly 
chemical or mechanical, and how far the general mass 
has become viscid at the time of the separation of the com- 
ponents having the lowest yemperatare of crystallisation, 
this viscidity offering a useful mechanical resistance to 
separation of the a ag gua which probably is the chief 
reason why we are able to produce large masses of alloy 
with a fair approach to mig ey 


ours truly, 
Sheffield, April 4, 1888. 


Epwarp REYNOLDs. 
To THE Eprror or ENGINEERING, 

_ Str,—In your issue of h 30 a correspondent, sign- 
ing “‘ Marine Boiler,” invites the opinion of marine engi- 
neers on the exceedingly able paper read by Mr. Sennett 
at the recent meeting of the Institution of Naval Archi- 
tects. Now, as engineers who make a specialty of the 
construction of quadruple-expansion sognes and boilers 
for both marine and land purposes, perhaps our opinion 
may not be altogether devoid of interest to those con- 
cerned, seeing that our stake in the point at issue is by no 
means trifling. Well, to begin with, we think that the 
warmest thanks of shipowners and marine engineers are 
due to Mr. Sennett for the gallant stand he has made 
pgvart such heavy odds on behalf of the cause of progress. 

e include shipowners advisedly, for, although one guile- 
less opponent of Mr. Sennett is said to have asserted that 
the engineers would ponkes the difference in price result- 
ing from reduction of weight, it ought to go without say- 
ing that the shipowner alone would reap that benefit, the 
engineer’s portion being that of facing the imaginary 
dangers evolved from the inner consciousness of some of 
the speakers, as we have gathered from a perusal of the 
report of the discussion. ‘‘ Marine Boiler” seems to 
consider that there is nothing to be gained by the reduc- 
tion of the thickness of shell plates Soak the decrease 
of weight. Now this is a very important matter in our 
estimation, especially in connection with high - speed 
shallow-draught passenger steamers; and just here may 
we be permitted to say, with regard to a remark at the 
meeting to the effect marine engineers had not much 
to learn from their compeers at the Admiralty, that we 
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are not ashamed to state that we have been very much 
indebted to Admiralty practice, for when, about three 
years ago, we were called upon to tender for a large paddle 
steamer to do 20 miles per hour we were at first quite non- 
plussed by the apparent impossibility of attaining so high 
& speed under the conditions specified, until we thought of 
adopting the ‘‘ Navy” type of boilers, in conjunction with 
which and closed stokehold forced draught, a marked 
success was achieved through the reduction of weight 
enabling theshipbuilders to fine their lines proportionately. 
The saving of weight in boiler shells would also be of 
benefit to the owners of cargo steamers, as they could 
carry more with cheaper and equally trustworthy boilers. 
This, however, is far from exhausting the benefit to be 
derived from smaller factors of safety. To our mind 
the most important advantages would be the keeping down 
of the thickness of boiler shells to a reasonable and safe 
workable limit, say for the sake of illustration, 1} in. thick, 
beyond which some people don’t care to go. Then as a 
matter of course boile1s could be made larger in diameter, 
with a corresponding increase in the size of the furnaces, 
thus making strongly for greater economy, as all practical 
men must admit. For example, the most economical 
boilers ever turned out by us were 15 ft. 6 in. in diameter 
by 11 ft. long with three furnaces 48 in. in diameter, and 
working pressure 80 lb. We need scarcely say that it is 
quite impossible for us to repeat there dimensions with 
a steam pressure of 1801b. (much less 200 Ib.), for the shell 
plates would be fully 14 in. thick. Now as at this 
moment and under the present requirements as to tests, 
&c., of the Board of Trade and Lloyd’s Register we do not 
believe that satisfactory steel plates can be made of such 
a thickness, we, along with the makers of our Procrustean 
bed, are placed on the horns of a dilemma from which the 
exercise of a spirit of prudent concession would easily 
deliver us, for most engineers are bound to admit that 
the outside shell of a boiler will long survive the 
internal parts. Mr. Parker (to whom marine engi- 
neers have in the past been so much indebted for 
the enterprising and enlightened lead he took in con- 
nection with the introduction of steel plates), asked 
what good was to result from reducing the thickness of 
shell plates. We have done our best to answer that ques- 
tion, and in return we should like to know why he wishes 
to overload by far the strongest part of the boiler, and 
that which is most accessible for repairs? Mr. Parker 
drew a gloomy picture of what had happened with a boiler 
having 1} ir. plates, presenting the seemingly obvious 
moral that the line should be drawn at that thickness, and 
yet the rules of Lloyd’s Register force us beyond it if we 
are to attempt the making of even moderate sizes of 
boilers. He also quoted the practice of locomotive engi- 
neers in support of his views generally regarding factors of 
safety, but we fail to see that there is much in common 
between the thin plates of a locomotive boiler and the 
thick plates of large marine boilers of similar pressures. 
Tn proof of the fallacy of such apparent support we may 
instance the fact that even with a factor of safety of 6, we 
have been obliged to add ys in. to the thickness of 7x in. 
plates of marine boilers, not for strength or safety, but for 
the very practical reason that we were desirous of having 
a caulking edge sufficient to insure a thoroughly tight and 
tradesmanlike job, Here we think there is the ground- 
work for an amended set of factors of safety, for, as we 
have attempted to show, a factor of 6 is not too much for 
plates up to 4in. thick. But we beg to submit that a 
factor of 5 is quite sufficient for plates up to ?in.; 4.5 
between ? in. and lin. ; and a factor of safety of 4 for 
plates over 1 in. in thickness.. That a factor of 4 for plates 
over Lin. is amply safe may be easily seen, for it is quite 
notorious that there are boilers working at sea with per- 
fect security, in which the factor of safety is only 3, and 
in some cases even less, 

In close connection with this important subject is the 
antiquated accumulation of 10 per cent. allowed when 
testing safety valves, which we think should be reduced 
to 24 per cent., this being more than sufficient for well- 
designed modern valves, 

Tn conclusion, with reference to the question of hydraulic 
tests, we apprehend that from 14 to 1} times the working 
pressure would be perfectly adequate. 

We are, Sir, your most obedient servants, 
RANKIN AND BLACKMORE, 
Eagle Foundry, Greenock, April, 1888, 








THE CORLISS ENGINE. 
To tHE Epitor oF ENGINEERING. 

Srr,—In common with all your readers, I have perused 
with much interest the notice of the death of Mr. George 
H. Corliss. My only reason for addressing you is to make 
a correct contribution to the history of the Corliss engine 
in Europe. Your notice states that the first Corliss engine 
which came to Europe was exhibited at the Paris Exhibi- 
tion in 1867. I saw that engine in Paris, but it was by 
no means the first Corliss engine in Europe. The exact 
state of the matter is this: In the summer of 1863 I was 
in Aberdeen with a friend, Mr. David Chalmers, of 
Katesmill, near Edinburgh, when we visited the well- 
known paper works of Messrs. Pirie, which are in the 
neighbourhood of that city. Mr. Pirie had lately returned 
from a visit to America, where he had purchased a 
Corliss engine, and on the occasion of our visit we found 
the engine driving a portion of the paper mill. Mr. Pirie 
kindly stopped the engine so that we could examine it, 
and the result was that Mr. Chalmers commissioned me 
to make a ‘‘Corliss” engine 24-in. cylinder by 3 ft. 6 in. 
stroke, to drive the rag engines of his mill. In the mean 
time I had become acquainted with Mr. William Inglis, 
— the drawings for several Corliss engines were made by 

im, 

In all I had turned out sixteen Corliss engines prior to 
1867, and the manufacture has gone on steadily, as is 
shown in your issue cf the 23rd ult,, where you have 





laced an illustration of a Corliss engine built by my firm 
ae (Douglas and Grant) of 2500 indicated horse- power, 
in close proximity to the portrait of Mr. Corliss. 

In concluding, I may say that I had always a great 
respect for Mr. Corliss, and admiration of his engineering 
skill. He came once to call for meat Dunnikier Foundry, 
when I was unfortunately from home. 

Yours faithfully, 
Ropert Dove.as. 

Dunnikier Foundry, Kirkcaldy, April 3, 1888, 








WARSHIP DESIGN. 
To THE EDITOR OF ENGINEERING. 

Sir,—I shall be glad if you find space in your valuable 
paper for the following lines, which are caused by the 
remarks you passed in your issue of March 23rd, upon 
what I said at the Institution of Naval Architects during 
the discussion of Mr. John’s paper. 

The following sketch represents a vessel of the class to 
which Mr, John’s design falonge, and it would have been 
necessary for me tomake this sketch during the discussion 
in order to be perfectly understood. The shaded surfaces 
represent the armour, while that part of the armour which 
comes to the side of the ship, is shown somewhat darker 
than the rest. Now you will observe that there are two fully 
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separated masses of armour ; firstly, the belt on the water 
line in connection with the armour decks, and, secondly, 
the redoubt with the turrets. This redoubt incloses 
the machinery of the guns and their loading apparatus 
while the guns are mounted within the turrets. From 
my rough calculations the weight of this redoubt with the 
turrets comes to somewhat about 700 tons, and adding to 
that the weight of the guns and their machinery, I should 
imagine that this armoured redoubt represents a weight 
of about 900 tons. 

Now, Sir, what I asked is this, Is it right to discon- 
nect this redoubt from the main armour? Mr. John, in 
his reply, seemed to indicate that he does not think it 
right any more than I do, but that being curtailed by so 
many requirements, he could not see his way to connect 
the two masses of armour. 

My points (whether I made them clear at the Institu- 
tion or not) are these : 

1, If you protect your gun machinery at all you must 
protect also the framework on which they stand, for 
(whether made by the maker of the machinery or not) this 
framework forms an integral part of the machinery, and 
injury to the framework means injury to the machinery 
itself, 

2. If you can afford to place 12.in. armour weighing 
about 700 tons round the guns and their machinery, does 
it not seem a pity to see all this built up on the thin un- 
protected hull and framework of the vessel / 

3. Will you not, by a few well-directed shots, shake the 
foundation of this enormous redoubt, weighing altogether 
about 900 tons, and thus endanger the stability of the 
vessel ? 

4. Evenif that should not be the case, will you be able 
to work your intricate gun machinery, after the thin 
hull upon which the redoubt is built has been weakened 
by a few shots? 

Well, Sir, to call this an idle question, as you do in your 
last issue, is a mistake. I think, if the question is fully 
considered, there cannot be two opinions about it. It is 
impossible to imagine that any one would advocate a 
similar construction on terra firma. Imagine the surface 
of the sea replaced by land. Would you find an engineer 
who would place a heavy redoubt with 12-in. armour (i e., 
one which is supposed therefore to stand rather heavy 
gunfire) in a similar position, 6 ft. or 8 ft. from the ground- 
work on a foundation of thin plating and framework ? 

I am perfectly aware that in the design of war vessels 
‘*routine” has introduced many constructions which on 
land would not be considered for a moment, but that does 
not justify them, and to dismiss such questions as un- 
necessary appears to be an unwise policy. 

I remain, Sir, your obedient servant, 
Lupwie BENJAMIN. 
108, Salcott-road, London, 8.W., March 26, 1888, 








FORCED DRAUGHT. 
THE EpiToR oF ENGINEERING. 
feel obliged by your allowing me space for 


To 

Srr,—I shall 
some remarks on the papers read at the recent meetings 
of the Institution of Naval Architects, by Mr. Fothergill 


on ‘Forced Draught,” and by Mr. Soper on “ Boilers 
under Forced Draught on the Closed Stokehold System,” 
which remarks I was unable to make at the meeting 
owing to the discussion taking place immediately after 
the reading of the two papers in succession, an order of 
things which must always prevent an adequate discussion 
by members without any knowledge beforehand of the 
contents of the papers. 

Confining myself meanwhile to Mr. Fothergill’s paper, 
Icannot help again calling attention to the fact of this 
paper being read, and I suppose very generally accepted, 
as illustrative of practice in ‘‘ forced draught,” as showing 
how few yet distinguish between cases of what is really 
forced draught in the common signification of the term, 
and what is merely supplying air to furnaces through the 
medium of a fan without increasing evaporation beyond 
that easily obtainable by chimney draught. When 
** forced draught” is mentioned every one understands it to 
mean the supplying of air to furnaces in such volume and 
pressure as greatly increases the evaporative power of the 
boiler beyond that obtainable by chimney draught. 





The cases given by Mr. Fothergill, when tested by this 
simple common-sense condition, at once fall out of the 
poe je of examples of forced draught, for they are 
cases where the evaporation or power obtained from each 
boiler is not only not greater than that obtainable 
by chimney draught, but is, in every instance, very 
considerably less. A very slight examination of the 
particulars and data given by Mr. Fothergill will 
make this evident. The Marmora, for example, with 
a boiler having four furnaces each 3 ft. 1 in. in diameter, 
and of 1700 square feet of heating surface, which, with 
natural draught, should easily supply steam to compound 
engines working at 450 to 500 indicated horse-power, 
supplies under what Mr. Fothergill calls forced draught, 
steam for only 396 indicated horse-power. The Stella, 
with triple-expansion engines and two boilers having six 
furnaces of 3 ft. mean diameter and 3498 square feet Aes 
ing surface, which, with natural draught, should have 
supplied steam for 900 to 1000 indicated horse-power, pro- 
duces under Mr. Fothergill’s so-called forced draught 
853 indicated horse-power. The Dania, with three fur- 
naces each 3 ft, 5 in. mean diameter and 1732 square feet 
heating surface, also quite sufficient for 450 to 500 indi- 
cated horse-power under natural draught with compound 
engines, gives under this system of combustion only 
412 indicated horse-power. The Hypatia, with six fur- 
naces each 3 ft. 3 in. mean diameter, and 3423 square feet 
of heating surface, sufficient with compound engines for 
900 to 950 indicated horse-power under natural draught, 
gives under Mr. Fothergill’s system 812 indicated horse- 
power, and the Etna, with triple-expansion engines, 
160 lb. steam pressure, and a large boiler having three 
furnaces each 3 ft. 6 in. mean diameter, and 1862 square 
feet of heating surface, ample for 580 to 600 indicated 
horse-power under natural draught, gives under this 
novel kind of forced draught 485, and the sister ship 
Hecla, with same machinery, 470 indicated horse-power. 
It is evident, therefore, that the term “ forced draught” 
applied to such a mode of working boilers is quite a 
misnomer. The correct designation of Mr. Fothergill’s 
paper should have been ‘On the Effects of Restricting 
Draught in Furnaces of Steam Boilers by Excluding the 
Atmosphere and Supplying the Air of Combustion by a 

an.” 

The saving effected by the use of this restricted supply 
of airin the cases given by Mr. Fothergill is not very 
apparent, though at these low powers, and with such an 
unusually large heating surface per indicated horse-power 
the highest economy should be shown. In the case of the 
Marmora the reduced consumption per day is more than 
accounted for by the reduced speed of the vessel. The re- 
duction in cost of working is accounted for by the cheaper 
coal, reduced speed, reduced mileage per voyage, also the 
greater consumption of half a ton per day (for some reason 
not explained) of the more expensive fuel on the natural 
draught voyages for other purposes than steaming. The 
gain in any of the cases is so exceedingly small that as 
every superintending engineer well knows, as much saving. 
or even more, can be obtained in any voyage or series of 
voyages, without any apparatus at all, where special atten- 
tion is paid by engineers and firemen to careful firing and 
keeping of firebars and all appliances in good order. The 
engineers on all these voyages, with this restricted supply 
of air from the fan, being appointed by Mr. Fothergill, 
and all the performances of the steamers being under his 
superintendence, it is but reasonable to suppose that the 
very utmost would be done by all hands to produce the 
best results, As boilers of the same size worked with 
natura] draught generally produce a considerably higher 
power, it is, therefore, not too much to say that with an 
equal restriction in combustion, and the same care taken 
in firing ,these natural draught boilers and in keeping 
their fittings in good order, quite as much, or more, saving 
would be obtained without any expenditure for appliances 
whatever. ; 

The proper objects of forced draught which I have been, 
during these years, labouring to attain, viz., increase of 
power in steamers, combined with reduction in size and 
weight of boilers, in space occupied, and consumption of 
coal—would be quite defeated by such a system as that of 
Mr. Fothergill. 

The boiler of the Marmora, on Mr. Fothergill’s mode of 
working with four furnaces and 1700 square feet of heat- 
ing surface, gives 396 indicated horse-power—that is, 
1 horse-power for every 4,29 square feet of heating surface. 

The boiler of the New York City, on my system, also 
with compound engines, with three furnaces and 1597 
square feet of heating surface, and developing 622 indi- 
cated horse-power at sea, gives 1 horse-power for each 
2.59 square feet of heating surface. At the same rate of 
effectiveness as the boiler of the Marmora, the boiler of 
the New York City would require to have had 2670 square 
feet of heating surface to produce the same indicated 
horse-power. Comparing the practical effects, the New 
York City is a steamer, at her usual load draught, nearly 
twice the displacement of the Marmora. The smaller 
boiler in her on my system propels the vessel about 1.3 
knots faster than the Marmora per hour, and on a con- 
sumption of coal of less than one ton per hour more than 
the Marmora. There is, therefore, an altogether radical 
difference in efficiency and economy between Mr. Fother- 
gill’s operations and mine. 

In the case of the Stella, with triple engines and 853 
indicated horse-power from boilers with six furnaces, 3498 
square feet heating surface, there is 4.1 square feet heat- 
ing surface per indicated horse-power. ¢ 

The Ohio, with triple engines developing regularly (with 
auxiliaries) at sea 2250 indicated horse-power, has three 
boilers, 150 1b. pressure, 13 ft. in diameter, with nine fur- 
naces and 5070 square feet heating surface, or 2.25 square 
feet per indicated horse-power. At the same rate of 
effectiveness as the boilers of the Stella, the Ohio would 
— required boilers of 9225 square feet of heating sur- 

ace, 
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In the Dania the heating surface per indicated horse- 
power is 4.2 square feet, in the Hypatia 4.21 square feet, 
and in the Etna and Hecla, with triple engines and 
boilers, 1601b. pressure, 3.83 and 3.96 square feet re- 
spectively per indicated horse-power. In fact, the carry- 
ing out of Mr. Fothergill’s operations in any high-powered 
steamer would leave little space in the ship for anything 
but boilers. Notwithstanding the greatly larger boilers 
used by Mr. Fothergill, the consumption of fuel per indi- 
cated horse- power is greatly more than with my system. 

These figures are more than enough to show that Mr. 
Fothergill has no claim whatever to be reckoned as an 
operator in forced draught though he evidently has very 
cheerful ideas to the contrary, Mr, Fothergill, however 
feels competent to give an opinion that the extra cost of 
heating the air of combustion much exceeds the value of 
the heat so obtained. I am not aware that Mr. Fother- 
gill has ever seen any proper case of the kind to base an 
opinion upon, but it comes very inconsistently from one 
who, we find, has advised steamship owners to spend very 
considerable sums in fitting appliances to marine boilers, 
from which, to say the least, no better results are obtained 
than could have been effected without any extra cost or 
appliances whatever. Steamship owners, when they 
understand this subject correctly, will cease spending 
money on inefficient appliances, and will not hesitate to 
pay for what they find largely reduces weight, space 
occupied, and bunker coal, and increases speed, and - 
ing capacity. Steamship owners are presently engaged in 
tripling compound engines, and in removing old and fit- 
ting entirely new machinery to their vessels for the single 
purpose of economy in fuel. They will in like manner pay 
for a proper system of combustion which includes the 
utilisation of the waste heat, when they find it not only 
gives great economy in fuel but in addition many other 
important advantages not otherwise obtainable. 

Mr. Fothergill has, however, a perfect right to express 
his opinions however much in error they may be, so long 
as he sincerely believes them. We are all disposed to be 
somewhat partial to our own bantlings, but I cannot 
justify the attempt made by Mr. ro at the con- 
clusion of his paper to gainsay the claim I make of 
being the first to apply forced draught successfully 
to a seagoing steamer and as a normal condition of 
working, & claiming this position for himself, Mr. 
Fothergill has no claim whatever to such a position. 
Even had the Marmora been an actual case of forced 
draught, and had started five months earlier than she 
did, Mr. Fothergill’s claim would have been invalid. 
The history of the attempt at forced draught in the 
Marmora, as ascertained from Mr. Fothergill’s letters 
to myself in Octcber and November, 1884, and from other 
sources is this ; Mr. Fothergill was first led to think of 
using forced draught by hearing my paper read at the In- 
stitution of Naval Architects on April 3, i884. Not 
knowing that i system was patented Mr. Fothergill 
thought he would try to apply something of the kind I 
had described and illustrated in my ool without 
the air heating—to the Mamora without communicating 
with me. This application was begun too after the arrival 
of the Marmora at Stockton from a voyage in the early 
part of September, 1884, and, according to Mr. Fothergill, 
was sufficiently completed on October 3, 1884, to permit 
the vessel steaming to the Tyne fora cargo. Mr. Fother- 
gill’s own figures show the result of this application was 
something much less in efficiency than is easily obtain- 
able in any boiler of the size by natural draught. Not 
much less power could indeed be taken from the boiler if 
the fires were of any ordinary size and kept alight at all. 

Such is the case by which Mr. Fothergill now boldly 
seeks to claim a priority in the application of forced 
draught. But even as regards priority of trial Mr, 
Fothergill has missed the mark. The boiler of the New 
York City on my system of forced draught was begun in 
May, 1884, and put on board the vessel after the old 
boilers were removed at the end of August following. 
The boiler was tried under forced draught in the harbour 
by the middle of September. Owing to a considerable 
amount of deck and other ship work being done the 
steamer did not make her first trial on the Clyde before 
loading, until October 2, when she steamed down Channel 
with her forced draught and returned to load. She left 
Glasgow again on October 11 and finally left the Clyde for 
Trinidad, after being fully tested, on October 13, 1884. 

My remarks on Mr. Soper’s paper I propose to leave 
over for a subsequent letter. 

Yours —, 


Glasgow, April 3, 1888. AMES HowDEnN. 


THE ARCH. 
To THE EpiTor OF ENGINEERING. 

Srr,—In your issue of January 13, 1888, there ap- 
peared an abstract from a paper on the Arch by Mr. 
Charles Richardson, engineer to Severn Tunnel. This 
contained a very simple proof of the constancy of the 
horizontal thrust of an arch, but in order to ascertain the 
value of this thrust in any particular bridge design, it 
seemed necessary to draw a diagram very accurately to 
scale, and from this diagram to measure off the value, 

Being given the radius of curvature of intrados of arch 
together with mean thickness of arch, I propose to show 
that horizontal thrust can be calculated at once. This is 
of course for a dead load. For live load assume it equal 
2x dead load and increase depth accordingly. 

In the annexed figure consider the voussoir a bc d, and 
the forces acting on it, i.e., is weight vertically down- 
wards, H the horizontal thrust, and R the resultant com- 
bined thrust; ac and b d produced meet at centre of 
curves E. Let 0=angle subtended, and let M OS repre- 
sent curve of equilibrium. Then the forces H and R at 
S and O will be tangents, and therefore at right angles 
to radii. Produce these forces till they meet, and the 
weight of voussoir will act through same point. 











Construct a triangle parallel to these three forces. This 
triangle can be taken to represent the forces at work in 
magnitude and direction. 

In this triangle since F G and F E are respectively at 
right angles to a E and b E, it follows that 


<°GFE=80., 
Now 
W = H tan 0. 
.*. H = horizontal thrust = Wcotan @, . (1) 
Let r = radius of intrados. 


ad = depth of arch uniform. f 
w = weight of cubic foot of material. 


Consider arch of 1 ft. width. 


W = weight of voussoir. 
=dxosx1lxw. 


 W=dx (r+ 5) 0». 


g=_are 
radius 


e'. ATCO 8 
=0 (r+ 2). 
2 


Substitute this in equation (1), and there results : 








H=d(r +5) 0.w. cotan 6. « « (2) 


Now, so far, we have considered the voussoir of an 
appreciable size. Let 4 be diminished, and in conse- 
baa voussoir decreased in size. Assume, in fact, 6 in- 


efinitely small. But in the limit when @ is indefinitely 
small 
§ = 6 cotand =1. 
tan 


Substitute this in equation (2), and we get the following 
value for thrust: 
H=d ( r+ )u ———S 


From this equation one sees that horizontal thrust varies 
directly asthe thickness and as { r+ @ w. 


In equilibrated arch r will be radius of curvature at 
point considered. 

In example given from Mr. Richardson’s paper of a 
truly equilibrated curve the span is shown as 85 ft., the 
rise 104 ft., and crown thickness up to road line 54 ft. 

Assuming curve given to be an arc of a circle, and 
taking 54 ft. as mean thickness throughout, we find 


r = 91.25 ft., 


H=d (r+ $)” 


— 5.5 (91.25 +2.75) 140 


and 


22: 
= 32.3 tons. 


The mean depth of arch and superstructure combined is 
of course more than this. Assume another foot of thick- 
ness, i.¢., let d=6.5 ft, Then 


H=4(+ + <\e 


= 6.5 (91.25 + 3.25) 140 
2240 
= 38.4 tons, 


i.e., the same as found by graphic method. This of course 
is a fortuitous result, and in designing one would have to 
carefully calculate the proper mean value of d, From this 
formula it is seen at once that : 

(a) —d being invariable in arches of similar span, the 
less the rise the ter the radius must be, and conse- 
quently horizontal thrust must increase (for similar spans) 
in proportion as rise decreases. ‘ 

(8) Thrust also varies directly as depth of arch and with 
the weight of material used. : 

Iam indebted to Mr. J.S. Slater, professor of engineer- 
ing, Government Engineering College Seebpore, Howrah, 


for the proof of formula H = d{ r+ 4 )«. 


Trusting you will oblige by inserting these lines, 
I am, Sir, yours faithfully, 
A. H, Mason, Executive Engineer. 
Kooshtea, E. B. S. Railway, Bengal, March 3, 1888. 








ELECTRICAL LOCOMOTION. 
To THE EprToR OF ENGINEERING. 
Srr,—In ENGINEERING of 2nd March, page 214, in Mr. 
William Geipel’s paper read before the Institute of 
Mechanical Engineers, occurs this passage (speaking of 


accumulators as applied to electric traction): ‘‘ The pro- 
blem was first attempted by Mr. Reckenzaun.” 

It is in no spirit-grudging praise to a fellow worker that 
I write this ; those of us ao have been pioneers in elec- 
trical locomotion can well afford to be accurate in the 
history of the various events forming historical epoques. 
Mr. Geipel has made a mistake; so far as this country 
is concerned, the first electric street car work was done at 
the beginning of 1882 on the North Metropolitan Tram- 
ways, under arrangements with that company made by 
me, and under my supervision. Some very important 
— were then ascertained in connection with accumu- 
ators on street cars. Reference to these trials was made 
in the press early in March, 1882. 

It was in the spring of the year following that the 
Electrical Power Storage Company was operated at Kew. 

But before even 1882, i.e., in 1881, M. Phillipot on the 
Continent had had cars running. No one conversant with 
the events succeeding the advent of the Faure accumu- 
lator can forget how much both accumulators and conse- 
quently traction owe to M. Phillipot’s energy and fore- 
sight. The first car run in this country was built abroad, 
and due to his work. 

Your obedient servant, 


RavDcuirFeE WARD, 
London, April 3, 1888. 





FETTLING FOR CUPOLAS, 
To THE Epitor oF ENGINEERING. 
Srr,—Would some of your readers kindly inform me 
what is the best fettling to use in acupola? J have fettled 
mine with firebrick, but the blast cuts it away. I have 
since used Gornal sand and fireclay, but that peels off. 
I should be extremely obliged for any information on the 
subject. Yours truly, 
READER. 





FOREIGN ENGINEERS IN RUSSIA. 
To THE EpiTor oF ENGINEERING. 

Srr,—As one of the victims of the arbitrary order 
issued by the Russian Government in 1884, ‘‘ That all 
foreigners serving on Russian railways west of the direct 
line from St. Petersburg to Odessa (which practically 
included all the railways) should become Russian subjects 
or leave the service within three months,” I read with 
much interest and pleasure your remarks on this subject 
—or what I should call the latest development of this 
most peculiar and suicidal policy—in ENGINEERING of the 
16th inst. 

I venture to assert that there is no country in the world 
—not even excepting the highly favoured United States 
of America—that should be better off than Russia. There 
is an abundance of the finest and richest soil for the inha- 
bitants. Cereals, fruits, vegetables, and flowers grow 
luxuriantly. Gold, silver, copper, lead, bituminous and 
anthracite coal, and iron are found in almost unlimited 
quantities and of the finest quality, and yet, strange 
contradiction, Russia is about the poorest country under 
the sun. Its rouble—supposed to be worth 3s. 2d.—is 
really now only worth about 1s. 10d., or little more than 
one-half. 

Now, Sir, the question arises what can be the cause of 
this disastrous condition of things? And as one who re- 
sided in that country for a good many years, both in the 
capital and in the interior, I should say the first great 
cause is that Russia has failed to recognise that progress, 
in an honourable and lawful direction, is the natural and 
indeed inevitable conditicn of existence of any state, and 
surely there never was such a backward stride as that 
mentioned in your paper, when we have to go back about 
3000 years to find a precedent for this new application of 
‘** Shibboleth” (Judges 12 and 6). 

Another reason is that Russia, instead of utilising her 
intellectual capabilities (in which she is by no means 
deficient) in developing her natural resources, is engaged 
in that most unenviable of all pursuits, ‘‘meddling too 
much with other people’s business,” though in one instance, 
by the way, she has ingeniously turned this principle to 
good account on her railway systems, each railway company 
having to control the rolling stock of its neighbours, so that 
no wagon is allowed to pass from ove line to another with- 
out a most rigid inspection, the slightest defect being suffi- 
cient to insure its rejection, with all its consequent delay 
and expense. 

Let Russia but set herself earnestly to work upon her 
internal affairs, leave outside peoples and places alone— 
in which case she could reduce her enormous army by at 
least one-half, for certainly her territory is large enough, 
and as certainly no one wishes to deprive her of any of it 
—encourage foreign immigration and capital, employ her 
best and most honest and honourable subjects in the admi- 
nistration of her affairs—men, for instance, like her late 
Minister of ‘‘ Ways and Communications,” Count Bo- 
brinsky—and there is no future too great for her; but if 
on the other hand ske persists in her present policy, she is 
bringing ruin upon herself, and ‘* heaping up wrath 
against the day of wrath,” for I know what the feeling of 
the German population was on the issue of the first order. 
(I say German because the subjects of other nationalities 
were too few in number to be taken into account.) Yet 
many of them became Russian subjects on the faith that 
no further concessions would be required, and it is cer- 
tainly very hard if they now lose their situations, after 
sacrificing their nationality, just because they don’t know 
the Russian language—very few of the Russians them- 
selves, I mean moderately well-educated ones even, being 
able to write it correctly. 

Apologising for the length of this letter, 

I am, yours truly, 
A. L 





Liverpool, March 23, 1888, 
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A PATENT LAW FOR SWITZERLAND. 


SWITZERLAND and the Netherlands both belong to 
the International Union for the protection of in- 
dustrial property, but neither grants patents for 
inventions. The Netherlands patent law was 
abrogated about twenty years ago, and as to Switzer- 
land, protection for inventions is obtainable only 
locally in certain cantons. Nevertheless long ago 
theDutch Manufacturers’ Union adopted a resolution 
in favour of a patent law, and for many years such 
a law has been talked about in Switzerland, where 
the proposed granting of patents for inventions was 
made the subject of a popular vote in 1882. The 
motion was then lost, this result being attributed to: 


be | (1) The simultaneous promulgation of an unpopular 


Police Act ; (2) Many voters not taking part, and 
many others voting in the negative, in harmony 
with the general feeling antagonistic to the Govern- 
ment; (3) Over-confidence of those who were 
interested in the passing of a patent law, and who 
should therefore have promoted the understanding 
of it by the people, but who neglected the necessary 
steps for enlightening the public as to its value. 

Two public meetings, at which the principal art 
and industrial societies were represented, took place 
at Olten in October, 1882, and at Zurich in 
September, 1883, when the following were among 
the resolutions carried : 

‘* That the matter (a patent law) is urgent. 

‘‘That the necessary revision of Art. 64 of the 
Constitution should again be submitted to the people, 
and this time unaccompanied by any extraneous 
subject. 

‘* That the Government, while carefully guarding 
national industries, should, in considering this 
matter, be actuated by a feeling of international 
reciprocity, and should during their deliberations on 
the subject, procure the co-operation of competent 
experts.” 

The resolutions suggest inter alia that articles 
free to the public up to the date of the promulga- 
tion of a patent law should not be subsequently 
patented ; also that, on account of the theoretical 
and practical difficulties underlying the patenting of 
chemical or pharmaceutical products and processes, 
such should be excluded from the operation of a 
patent law, especially dyes and colours employed in 
connection with the manufacture of stuffs or cotton. 

Petitions from many important houses in favour 
of a patent law have been frequent and importunate. 
Many of the exhibitors at international exhibitions 
have also concurred in pointing out the desirability 
of such a law. 

The Federal Council in their report direct atten- 
tion to the circumstance that, since the rejection in 
1882 of the proposal to afford protection to inven- 
tions, a law relating to the kindred subject of 
copyright has been unanimously passed, signifying 


2 | a tacit consent to the principles of, and the necessity 
3) for, a patent law ; and the Council add: ‘‘It seems, 


therefore, just and necessary that this law, so 
pressingly demanded by a large number of our in- 
dustrial communities, should be embodied in our 
Constitution.” The matter was therefore submitted 
to the Federal Assembly, was acccepted June 1, 
1886, and ordered to be submitted to popular vote, 
the Federal Council being charged to act accordingly. 
It was not, however, until July 10, 1887, that 
this vote was taken. In the result, 203,506 votes 
were recorded in favour of protecting inventions, as 
compared with 57,862 votes to the contrary. 

The Federal Council have accordingly had a Bill 
prepared and submitted to a commission of experts, 
manufacturers, and jurists. This draft, with its 
various amendments, has now been submitted to 
the Federal Council, and will soon be the object of 
a message to the Federal Assembly. An interesting 





paper on the subject by Mr. G. G. M. Hardingham 
was read at the last meeting of the Institute of 
Patent Agents. The Bill differs in several respects 
from other laws relating to the same subject. One 
of its most characteristic features is that legal pro- 
tection can only be extended to ‘‘ inventions capable 
of being represented by models and applicable to 
industry,” the first clause running as follows: ‘The 
Swiss Confederation grants, under the form of 
patents of invention, to the authors of new inven- 
tions capable of being worked industrially and of 
being represented by models, the exclusive and 
ap rights specified in the present law.” 

The author of the paper remarks that this article 
excludes from protection all inventions that cannot 
be represented by models, and consequently those 
that apply to chemical pe ener and processes 
of manufacture. But in thus circumscribing the 
field of patentable inventions it only complies with 
the text of the Constitution, which not only re- 
quires that inventions shall be capable of being 
represented by models, but that they shall exist in 
reality. Thus, except by violating the Constitution, 
the law must necessarily limit the grant of protec- 
tion to inventions represented by models. This 
limitation largely detracts from the value of the law, 
inasmuch as it deprives of protection inventions 
which shall not have fulfilled and which cannot 
fulfil these conditions. Many years often elapse 
between the conception of an invention and its 
realisation in a practical form. The inventor often 
finds it necessary to communicate his invention to 
others with a view to profiting by their advice ; or 
he has to resort to experiments in a workshop, 
where the invention is necessarily disclosed to a 
certain number of workmen. Sometimes he cannot 
satisfy himself as to the practical value of the in- 
vention without rendering it more or less public. 
In these cases an inventor not protected by the law 
runs the risk of seeing his invention so fully 
divulged as to invalidate his right to a patent. 

The Bill endeavours tv reconcile the letter of the 
Constitution with the exigencies of practical neces- 
sity, by instituting provisional patents and defini- 
tive patents. The first can be obtained by simply 
depositing a description of the invention and draw- 
ings relating thereto. Such will not enable the 
pone to prosecute an infringer, but will merely 

ave the effect of giving him a right to a definitive 
patent in the case where, within three years, he 
becomes able to prove that there exists a model of 
the object invented by him. Upon proof hereof 
being furnished, the inventor may exchange his 
ede patent for a definitive patent, the latter 

eing equivalent to ordinary patents granted in 
other countries. 

A patent is not to be refused for want of novelty or 
utility of the invention, but only in cases where the 

rescribed formalities have not been complied with. 

he administration may examine the invention, and 
address previous and secret advice to the applicant, 
in cases where the invention is not new, or when 
the description or drawings are unintelligible, or in 
all other cases where a patent granted in the form 
demanded shall appear to be worthless. Briefly, 
the kind of examination proposed is that recom- 
mended by the International Congress at Paris, in 
1878, on the motion of Mr. Lloyd Wise (delegate of 
the Society of Arts), which was strongly supported 
by the Swiss Government delegates. This, as Mr. 

ardingham points out, will tend to prevent disap- 
pointment to the inventor without hindering him 
from obtaining a patent. 

The inventor only will have the right to obtain a 
patent. A grant may be annulled if it be proved 
that the grantee is neither the author of the inven- 
tion nor his legal representative. As respects 
novelty, it, will suffice if the invention be new in 
Switzerland. 

Previous possession of an invention, and its secret 
employment by others, will not affect the validity of 
a patent granted therefor. But patent rights will 
not be enforcable against persons who, at the time 
of application for the patent, shall have already em- 
ployed the invention or taken the requisite steps for 
its employment. The maximum duration of pro- 
tection is fixed at fifteen years. 

The charges for protection will be as follows: 
An application will be subject to a tax on deposit 
of 20 francs, and to an annual and progressive tax 
commencing with 20 francs, and increasing 10 francs 
a year to 160 francs for the fifteenth year. Patents 
of addition will be ted, terminating with the 
original patent, and subject to a single tax of 
20 francs. A patentee may also, subject to the 
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payment of a fine of 20 francs, procure an exten- 
sion of time for payment of the annual tax. 

Within a period of three years from the date of 
application for a patent, the invention is, under pain 
of forfeiture of patent rights, to be worked in the 
country to a reasonable extent, or its owner must 
at least have made the necessary arrangements to 
insure the working of the invention. Within the 
period mentioned the patentee is further required to 
make known where the invention is being worked, 
or at least the steps taken with a view to working. 
A person not domiciled in Switzerland will not be 
entitled to claim the delivery of a patent, or the 
enjoyment of the rights conveyed thereby, unless 
he has nominated an agent authorised to represent 
him in all civil actions relative to the patent. 

The Bill provides for the grant of compulsory 
licenses by the Federal Tribunal, but only in favour 
of those who require to work advantageously a 
patented invention, and to whom the owner of the 
patent shall have refused an ordinary license. The 
royalty or consideration to be paid to the patentee 
for a compulsory license, and the nature of the 
guarantee for such payment, will be fixed by the 
Federal Tribunal. 

When public interests require it, the Federal 
Assembly is empowered to pronounce the revoca- 
tion of a patent, at the expense of the person who 
shall have demanded such revocation. The im- 
demnity to be paid to the owner of the patent will 
be fixed by the Federal Tribunal. Causes of inva- 
lidity are substantially the same as in other laws on 
the subject. 

A Federal Patent Office is to be created, at which 
a register is to be kept of patents granted, and a 
record of all matters affecting their legal existence. 
Assignments and licenses will have to be registered, 
otherwise rights acquired thereunder will not be 
enforceable against third parties. The office will 
publish the descriptions of patented inventions, to- 
gether with the drawings relating thereto, at a 
moderate price. 

Ali articles the subject of definitive patents will 
require to be marked with the Federal cross 


(= 5), followed by the number and date of the 


patent. If the articles be too small to permit of 
this being done, the marks are to be placed upon 
the wrappers. If this be omitted, an action for 
infringement will not be sustainable. 

The provisions of the Bill relating to infringe- 
ment resemble those of other countries, and are 
borrowed-—-save some modifications due to the 
difference of the subject—from the Federal law on 
trade marks. The penalties vary from 30 to 3000 
francs fine, and from three days to one year’s 
imprisonment, without prejudice to damages for 
injured interests. Actions relating to infringement, 
invalidity, or forfeiture will be tried in the civil 
courts. Appeal may be had to the Federal Tri- 
bunal., 

Such are, in outline, some of the chief provisions 
of a Billthe progress of which will be watched with 
much interest. Although its scope is comparatively 
narrow, as respects the classes of inventions that 
will be capable of protection under it, the measure 
will undoubtedly be one in the right direction. It 
is to be hoped that ere long the Netherlands, which 
cannot be said to have got on any better since the 
abrogation of their Patent Law, will follow the 
example of Switzerland, by again providing protec- 
tion for inventions. 








THE ELECTRIC LIGHT CONVENTION. 


Tue National Electric Light Convention recently 
held its seventh annual meeting at Pittsburg, U.S., 
the sessions being attended by about two hundred 
members, ali interested in the use of electricity 
for illumination and power. 

We have referred at length to the elements 
making up the organisation of this society in former 
reports of its meetings. The present meeting did 
not suffer by comparison with previous ones, the 
character of the papers being fully up to the pre- 
vious high standard, while some considered that 
the discussions were superior to those which took 
place at previous meetings. Among the principal 

apers presented was one upon the insulation and 
installation of wires, and construction of plant, by 
Professor Elihu Thomson, the inventor of the elec- 
tric lighting system which bears his name, His paper 
considered the problem of insulation as presented 
by the conditions of low tension and high tension 





circuits, and suggested that wires of all kinds should 
be hung or laid in definite directions, instead of 
the irregular manner, lacking system, so widely in 
vogue in American cities. 

After pointing out the importance of all insu- 
lating materials being entirely waterproof, he re- 
ferred to the induction transformer or converter 
system of distribution for incandescent lighting, and 
remarked that an induction system would not be 
changed by an electric leak or connection formed 
between the primary and secondary wires of the 
transformer which is placed outside of the building ; 
and, in fact, to discover any difficulty of this 
nature, one connection of the secondary wire inside 
of the house is made to the earth, and by keeping a 
continual or frequent test for grounds from the 
primary circuit at the electric lighting station, any 
defect in the converters is discovered at once. 

The wide-spread use of electricity for lighting 
and power purposes, affecting watches very seriously 
by the strong magnetic fields which are so widely 
distributed, was presented to the Convention in a 
paper by Dr. P. Lange on the subject of protecting 
watches against the influence of magnetism. In 
this paper the writer commended the non-magnetic 
watches with hair-spring and balance made of non- 
magnetic alloy. In the discussion of the subject, it 
was shown that the principle of the Barlow wheel is 
reproduced in the balance wheel of any watch, even 
if made of non-magnetic material ; and when placed 
in a very strong magnetic field the time-keeping 
property of the watch is injured. 

The question of the legal status of patents was 
presented to the association on behalf of a com- 
mittee, by its chairman, Mr. Arthur Stuart, of 
Baltimore, the policy of the committee being, as 
previously noted in ENGINEERING, to modify the 
present United States patent laws in such a manner 
as to give greater strength and permanence to 
patents as well as greater facilities for prompt ser- 
vice on the part of their Patent Office. 

The question of leather belting, which is cer- 
tainly an important one in all questions of trans- 
mission of power, especially in the operation of 
dynamos, was considered in a paper principally 
of an historical nature, presented by Mr. C. A. 
Schieren, of New York, in which the link belt re- 
ceived the highest commendation. 

An analysis of the principles of electro-motors 
was treated in a paper by Dr. G. A. Liebig, which 
differed from the other papers in its treatment, by 
means of mathematical analysis, of the principles 
involved, rather than considering them from the 
points of view of personal experience and observa- 
tion. But the paper also included the latter ele- 
ment in the shape of statistics from 234 companies 
engaged in electric lighting, from which the follow- 
ing data will be found interesting. The average 
annual charge for incandescence lamps, used ten 
hours per day, is 13.50 dols. Average charge 
per are light until midnight, 156 dols. per annum. 
Electro-motors, per horse- power per month, 15 dols. 
to 6.25 dols. 

The question of independent insurance for electric 
light stations was presented in a paper by W. Lee 
Church, in which the desirability of independent 
insurance was claimed for many reasons, the most 
important being the absolute reliability for con- 
tinuous running ; because with independent insur- 
ance to each dynamo, the operation of the whole 
station was not exposed to the risk of a mishap 
liable to happen at any time to machinery. The 
question of the difference in economy jof fuel was 
shown to be much less between the large and the 
small insurance as at present used. The reduc- 
tion in the cost of plant, especially in matters 
relative to less foundations, was carefully presented 
in a paper by Mr. Jarvis B. Edson, who spoke on 
the economic value of steam-pressure records, re- 
commending the use of recording gauges. 

The important question of the fire hazard of 
electric lighting formed the subject of a paper by 
S. E. Barton, a special agent of the New England 
Insurance Exchange, in which the safety of a well- 
installed electric lighting system was commended 
in preference to other methods of illumination. 
Statistics were presented showing that the increase 
of incandescence lamps during the last two years 
has been 392 per cent., and of arc lamps 134 per 
cent. 

The character of carbons and the distribution of 
electricity by alternating currents formed the sub- 
ject of papers, in which the questions involved were 
considered in greater detail than could be dealt with 
in this short notice, 





The question of placing electric arc light wires 
underground formed the subject of a very interest- 
ing paper by W. W. Leggett; the author gave a 
summary of the history of underground wires and 
the difficulties encountered in the various efforts to 
place such wires underground in each of the various 
cities of the United States, and the great expense and 
numerous accidents following such experiments. 
As the result of a very wide experience in the 
matter, the author did not believe that any present 
method of maintaining arc light circuits on under- 
ground wires was practicable, and thought none of 
the present systems embodied all of the elements 
essential to secure success. The same subject was 
considered in a paper by J. M. Smith, who confined 
himself mainly to a statement of the specifications 
necessary for such a system, which was referred to 
as an ideality, and the substance of things hoped for 
rather than the evidence of those to come. 

None of the papers presented at the meetings of 
the association received more thorough discussion 
than those relating to the placing of the electric 
wires underground ; this has been a very serious pro- 
blem whose solution has been attempted in many 
American cities with failure instead of the success 
which the advocates of the system anticipated. 

The members of the society were hospitably en- 
tained both socially and also with special facilities 
which were offered to make excursions to the 
numerous points of engineering in and around the 
busy city of Pittsburg. 








THE WEATHER OF MARCH, 1888. 

Winter has extended its reign throughout 
March, and the first month of spring has brought 
few seasonal amenities. Cold air, cold rain, fre- 
quent snow, and hard frosts have been relieved 
now and then by a bright cheery day and a genial 
breeze ; but there was no abiding time for these 
welcome features of the weather. Even the ex- 
pected cold and vigorous north-easterly winds 
lacked their usual accompaniment of clear and 
bright sky, and when they did not bring snow- 
storms swept about the snow on the ground into 
deep drifts. The weather might have been more 
changeable in its extremes, but hardly so in its 
many features. At outlying positions of the British 
Islands, to which the Isle of Man is central, the mean 
pressure and temperature of the atmosphere were 
as follows : 
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The distribution of rain in frequency and amount, 
including snow melted, are approximately repre- 
sented by the following results : ; 
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The daily general directions of the winds over 
these islands, which were very variable give a re- 
sultant from N.N.E., whereas the normal resultant 
is from W. by S. Hence the coldness may be 
credited to the polar winds. But there are anoma- 
lies as regards the precipitation. Rainy, including 
snowy, days were generally frequent. While, how- 
ever, Sumburgh Head had less than half the average 
quantity, Yarmouth had a large excess, and England 
and Ireland more than the average. The mean 
atmospherical pressure was low, especially over 
England ; the mean temperature was low, and 
more so in England than in Scotland or Ireland. 
The greatest atmospherical pressure, 30.5 in, 
occurred on the Ist, 19th, and 21st ; the least, 28.6, 
on the 28th. The highest temperature, 61 deg., 
was reported at Bawtry on the 9th; the lowest, 
2 deg., at Braemar on the 17th. On the 2nd, at 
8 a.M., while the temperature at Stornoway was 
44 deg. it was only 22 deg. at Oxford. Falls of 
rain exceeding 1 in. in twenty-four hours were 
measured on the 8th at Ardrossan, 1.02, and at 
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Nairn, 1.01; on the 11th, 1.05 at Roche’s Point; 
on the 12th, 1.42 at Mullaghmore on the 28th, 
1.44 at Belmullet ; on the 30th, 1.37 at Shields. 

The month commenced with high barometer, 
easterly wind, and snow in England. The wind went 
into the north-west quarter, and continued there 
till the 5th with snow in the north and east. From 
the 6th to the 11th the wind was chiefly south- 
westerly, ranging in velocity from twenty to thirty 
miles an hour, and the weather overcast and mild. 
The 6th was a pleasant sunshiny day in south-east 
England. On the 11th a furious storm of wind and 
rain raged over most parts of the country. At8 
A.M. the centre of the disturbance was near Pem- 
broke, atmospherical pressure 28.6 in. At 6 P.M. 
it was over the Wash 28.8. It afterwards crossed 
the North Sea, andon the 12th, 8 a.m., was 28.9 
near the Helder. From noon to 7 p.m. the velocity 
of the wind at Kew was 37 to 42 miles an hour. 
At Greenwich the wind pressure was 31 lb. on the 
square foot, equivalent to 80 miles an hour. At 
Lyme Regis, from 11 a.m. to 4 p.m., the S.W. 
wind had a mean velocity of 68 miles an hour, 
reaching 73 at 2 p.m. From the 12th to the 15th 
the wind was east south-easterly, very cold with 
frequent falls of snow. At 6 P.m., on the 14th, a 
centre of disturbance was off the north-west of 
Ireland, barometer 29 in. ; by 8 a.m. on the 15th, 
it was near Waterford, 29.1; at 6 p.m. at Pem- 
broke 29.2 ; and at 8 a mM onthe 16th, over Holland 
29.3. From the 16th to the 21st N.E. winds pre- 
vailed, cold with snow showers in places. The 
snow in south-east England resembled so much 
dust which the wind swept along in blinding clouds 
leaving some places quite bare and frozen, while in 
others it accumulated into large heaps. The snow 
was so fine and the wind so fresh that it penetrated 
into every exposed nook and crevice, clothing hardly 
keeping out the frozen particles. In the northern 
parts of England snowdrifts were from 8 ft. to 
10 ft. deep, and flockmasters sustained great losses 
by the death of sheep and lambs. The 22nd to 27th 
had chiefly light breezes from N., with weather 
very cold, unsettled and much snow. Snow fell in 
places on the 28th and 29th, with S.E. wind. 
During the 30th and 31st the wind went to N.W., 
and the sky cleared somewhat. Aurora was seen in 
the north of Scotland on the 16th. 

Reckoning by the weather notations, overcast 
days varied between twenty-three in the north and 
eleven in the central district ; clear days between 
six in the central and three in the north. Thus 
three or four vernal days were expiated by nearly a 
score of blast and finely-powdered snow. The sun- 
shine ought to have been of longest duration in the 
central district. During the five weeks ending 
April 2, the duration of bright sunshine estimated 
in percentage of its possible amount was for the 
United Kingdom, 254; south Ireland, 33; west 
Scotland, 32; north Scotland, south-west England, 
and the Channel Isles, 30; north-west England, 
28; north-east England, 26; north Ireland, 22; 
central England, 20; east England and east Scot- 
land, 19 ; south England, 17. 





AGRICULTURAL ENGINEERING IN 
INDIA.—No. I. 
INTRODUCTORY. 

In the following articles the writer has attempted 
to describe the work on which a large number of 
engineers are employed in India. This work is so 
different from what usually falls to the lot of civil 
engineers, thata description of it can scarcely fail 

to interest our readers. 

The irrigation works of Northern India form 
one of the principal features of the country. They 
contribute most materially to its prosperity, and 
have an absorbing interest for those engaged on 
them. Yet, outside the departments immediately con- 
cerned, next to nothing is known of these works. The 
reason is not far to seek. The works are carried 
on by a staff of Government engineers. Their 
working life is spent in India. They have no 
engineering connection in England. No object in 
keeping their names and works before the public. 

These works involve in their construction most of 
the engineering difficulties usually met with in 
railway or road making. They are intimately con- 
nected with the social life and welfare of the 
people, and form a most important factor in their 
commercial prosperity, depending, as they do, on 
agriculture for everything they possess. To their 


construction and maintenance, therefore, the term 
Agricultural Engineering is peculiarly applicable. 





This term is not merely suited to the 
general principles on which the works are projected 
and designed ; but the term Agricultural Engineer 
adequately describes the officer who is employed on 
the maintenance of these works, who spends his 
life amongst the cultivators, cordially assisting 
them to improve the condition of their land and 
crops. 

The writer proposes first to consider the numerous 
issues—geological, social, financial, and professional 
—which must be most critically entered into before 
undertaking an extensive irrigation scheme. The 
purely engineering questions involved in the carry- 
ing it out will then require our attention. 

The following considerations are couched in 
general terms. They are applicable to irrigation 
schemes for any fairly flat alluvial country ; at the 
same time the writer has chosen to take as a sub- 
ject for description and comment the principles that 
govern the irrigation of the tract of country lying 
between the Ganges and Jumna, This tract is known 
in Upper India as the Do-ab, or ‘‘ two waters,” It is 
the most instructive example of irrigation work in 
India. Made when comparatively little was known 
of canal engineering, every step taken in the con- 
struction of the Ganges Canal has been worked 
out from first principles ; every improvement has 
been made as the necessity has arisen. Thus it is 
not the mere arbitrary scheme of a single brain we 
are studying, but it must be remembered that the 
following considerations are the results of many 
years’ experience of practical working, of numerous 
failures, and extensive remodelling. The opinions 
expressed are, in many cases, those gleaned in the 
course of professional work from some of the ablest 
irrigation officers in Northern India. 

The necessity for undertaking irrigation works is 
usually forced upon the consideration of a govern- 
ment by the recurrence of disastrous droughts. Itis 
suggested that these may be mitigated by the con- 
struction of irrigation works. An inquiry is 
instituted into the condition of the people, the 
suitability of the country to irrigation, and the 
source from which a sufficient supply of water 
may be obtained. Let us now follow the line of 
this inquiry. 

The tract of country under consideration, the 
Do-ab, is a flat alluvial plain. It has been formed 
through the medium of the rivers Ganges andJumna, 
from débris washed down from the Himalaya Moun- 
tains. Near the foot of the hills the soil contains 
boulders and stones brought down by mountain tor- 
rents. Leaving the mountains thirty miles or so, 
these disappear. Henceforth the soil is a fine river 
deposit. It varies much in character, from the 
lightest sand to the stiffest clay. These deposits 
are distributed in patches, sand and clay being 
found in juxtaposition, or one above the other. 
This formation is still going on, and forms a very 
interesting study which we may just touch on here. 

The chief characteristic of an Indian river is the 
marvellous difference between its dry weather 
volume and that which it discharges in flood. 
This is due to the variability of the rainfall. Thus 
every Indian river possesses a broad valley, capable 
of taking the heavy floods, Within this valley is a 
small tortuous channel, that contains the river 
during the greater part of the year. The main 
valley is well below the country, and does not 
change to any great extent. The dry weather 
channel is constantly cutting its way in the soft 
soil from one side of the valley to the other. A 
single heavy flood will often obliterate last year’s 
channel, and form an entirely new one. 

The following is an example of how the 
very patchy formation of the Do-ab has come 
about. A heavy flood is pouring down a valley. 
Its velocity is very great, for the current no longer 
follows the tortuous windings of the inner channel, 
but flows straight from point to point, and the 
stream falls the same height in a much shorter 
distance. The flood is black or red with floating 
particles. The valley varies in width, and this 
body of water passes through a narrow gorge with 
great velocity. As it emerges into the wider valley 
beyond, its speed receives acheck. Here it deposits 
all the coarser, heavier sand its current is no longer 
able to sweep along. The lighter finer particles go 
to form the clay. The slightest current keeps them 
moving, and they are only deposited in the still 
backwaters amongst the reeds and weeds. Apart 
from these direct river deposits, clay beds are 
forming at the bottoms of all swamps and depres- 
sions in the plains. 

Thus the clay strata, though found every- 








where throughout the Do-ab, are local and 
discontinuous. They play a most important 
part in checking the flow of subsoil drainage. 
They form the great essential feature in the system 
of well irrigation that has been carried out from 
time immemorial. Imagine a stratum of clay some 
few hundred yards in extent, surrounded on all 
sides, and above and below by water-bearing sand. 
If a hole be pierced through this stratum, no 
alteration of the regime will occur. But let a 
masonry well be sunk down to the stratum and the 
hole pierced beneath the well. If we empty the 
well from above water will rush in from beneath 
the clay. Were the well merely sunk the same 
depth into water-bearing sand (putting aside all 
question of foundation), it would soon exhaust the 
water immediately around, its place would only be 
taken very slowly by water trickling in from a 
distance, not driven thither by any force or head. 
The clay stratum provides the well with a large 
collecting area. The head outside, which is not 
perceptibly diminished, drives in the water with a 
certain amount of energy towards the well. 

Throughout the Do-aib large patches of un- 
culturable soil are to be found. These are due 
sometimes to a stratum of impermeable clay lying 
so near the surface as to prevent the rainwater 
from descending. Very often they are caused by 
the presence of saline matter in the soil. The 
action of heat and water on these salts causes a 
white efflorescence tu appear on the surface. This 
is known as ‘‘ reh,”’ 

There remains still a most important feature, 
Numerous beds are found of a peculiar alluvial 
formation of limestone. This generally is found 
in the form of nodular lumps, but sometimes in 
strata 1 ft. to 2 ft. in thickness. These beds 
are local and generally small in extent. They 
play a most important part in the economy 
of the Do-ab, for this ‘‘kunkur,” as the stone is 
called, makes a good and often hydraulic lime. Its 
presence has added greatly to the facilities of 
engineering in Upper India. 

We are now in a position to picture to ourselves 
this great plain of arable land, with its soil varying 
from the most highly productive to that of the poorest 
description. Here and there the dead level is re- 
lieved by rising ground where the light soil has been 
blown into low hills, Patches of barren land are 
met with here and there. These sometimes afford 
good grazing for the cattle ; at others they present to 
the eye a surface glaring white, with salty efflores- 
cence, like a field of snow. On the confines of the 
plain we descend into the great river valley 
through a network of ravines. These have been 
stripped by the heavy rains of almost every vestige 
of vegetable mould. In places they are absolutely 
bare; in others they are clothed with scrub and 
coarse spear grass, a paradise of hares and 
partridges, and the retreat of the wild boar. 

Over all the plain, at intervals of a mile 
or two, are dotted the native villages. Some 
are merely a collection of a few mud _ hovels; 
others are larger, with more pretentious brick 
dwellings, and handsome temples. But, except in 
respect of size, each village is the counterpart of 
the others. The houses are built of mud, with flat 
roofs, and are huddled close together. The walls 
are irregular, and leaning inwards. There are no 
isolated dwellings on the Indian plains. Fear of 
attack in past days drove the villagers to herd 
together for mutual protection. It has become a 
custom, and the Indians are the slaves of custom. 
Every village has its pond or tank from which the 
mud has gone to make the houses. The older the 
village the larger the tank, and the village site has 
become a conical hill, for year after year the mud 
dwellings collapse, and new ones are built upon 
their ruins. Close by the village is a grove of 
mango trees, and one or two great banyan trees 
shelter an altar, and form a pleasant meeting place 
for village gossips. Far from the villages, the 
trees are few and far between. Beneath their 
shade crops will not flourish, The trees mean 
luxuries, fruit, and firewood ; the crops mean life. 

The picture of our Indian plain is now complete. 
There are no hedges nor ditches between the fields, 
nor hedge along the roadside. When the cattle go 
out to graze, a small boy with a stick serves well 
to fence them in. The villagers are not inclined 
to trespass on each other’s land, and one field is 
known from another by the narrow strip of no man’s 
land left unploughed in between. 

The inhabitants of these mud villages are as various 
in race and creed as the soils of their own plain, 
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They have been deposited by;human"inundations. 
Though they are all similarly employed in agricul- 
tural pursuits and bound together by the closest 
ties of mutual self-interest, still Rajput and low- 
caste Hindu, Mahomedan and gipsy, all preserve 
their race distinctions with the most jealous care. 
Not only do the various races preserve their indi- 
viduality,each family also preserves its own social posi- 
tion. The leather-worker’s son is a leather-worker, 
the shepherd’s son a shepherd. The result is 
an utter absence of ambition, astonishing to the 
Western mind, and a placid contentment that the 
bustling European often envies. This population 
depends entirely on agriculture for its existence. 
It is so dense that the soil only produces sufficient 
for the bare necessities of life. A cloth for the 
waist, a turban for the head, and a meal of baked 
flour and water once a day. They have no iron, 
no coal, no forests. They have no manufactures 
beyond the simple village trades. These do not 
soar above making a pair of shoes or a rough 
plough. Of course, here, as in every country, there 
are a few workers in wood or metals who almost 
attain the rank of artists. They are hereditary 
artists—not heaven-born. They evolve nothing 
new. They merely do skilfully what their ancestors 
have done before them. With the exception of 
these few necessary artisans, the whole of the popu- 
lation, when there is work to be done, labours in 
the fields. When there is no work, it sits in the 
sun, smokes, and enjoys the pleasures of a limited 
conversation. An absorbing topic of conversation is 
usually supplied by the smaller copper coins of the 
realm. Fewcan read. No books nor papers pene- 
trate to these far-off spots, and the people are 
supremely indifferent to all that goes on beyond the 
boundaries of their villages. Such is the life led 
by millions. They take no interest in the agitators 
who profess to represent them, and they know no- 
thing of their politics. 

It is now obvious that the production of good 
crops, and more especially good food crops, is the 
one essential necessary to the welfare of this simple 
people. We should therefore examine the various 
climatic and other influences that bear upon the 
subject. We must endeavour to find if by any 
means we can neutralise the evil and strengthen 
the good. 

The two essentials to the growth of crops are heat 
and moisture. The first of these, heat, we have, in 
a varying degree it is true, yet sufficient throughout 
the whole year for the growth of some or other 
crop. In the winter months the heat is great 
enough to grow wheat and barley, the ordinary 
English vegetables, and opium. In the summer 
months it is intense, and rice, millets, indigo, and 
sugar are the staple crops. 

Thus as regards heat, the Do-aib leaves nothing to 
be desired. Any attempt to improve on it would 
merely result in the discomfiture of the inhabitants. 

With regard to moisture the case is different. 
Except during the rainy months the country is de- 
cidedly arid. The rains last from the middle of 
June to the end of September, and are generally 
very heavy. It is not a very uncommon occurrence 
for more than 10 in. to fall in a single day. About 
Christmas there are usually a few wet days. The 
main crop of cereals is sown in October and reaped 
in March. The ground is prepared months before 
the sowings by occasional ploughing. Sugar is 
sown early in the spring and reaped after Christ- 
mas. Indigo is sown later and cut in the rains. 
Rice is sometimes sown early with irrigation, some- 
times it is entirely a rain crop. The tall millets 
are grown in the rains and reaped in the autumn. 

If the summer rains are plentiful there is suffi- 
cient moisture in the ground to make the wheat and 
barley germinate ; and ifthe winter rains are also 
good, the result will be an excellent crop. But 
these crops are always heavier when the rainfall is 
supplemented by irrigation. Sugar and indigo, 
opium and vegetables cannot be yrown without the 
ald of irrigation. Thus we see that most crops are 
improved by artificial irrigation, and that for many 
it is an absolute necessity. 

What then are the resources that the villagers 
have at their disposal for watering their lands ? 
They dam up the smaller streams, and lead the 
water in earthen channels on to the adjacent fields. 
They lift the water from the tanks and swamps in 
which the rainfall has collected. But by far the 
most important source from which they draw their 
water supply is from their wells. 

These wells vary in depth from a few feet to 
30 or 40 yards, ‘They are of four distinct kinds : 





1. Masonry wells, either of brick or’ of block 
kunkur, sunk down to a bed of clay. A hole a few 
inches in diameter is then jumped through the clay, 
and taps the water-bearing stratum beneath. 

2. Simplewells with no lining, but dug throughout 
in stiff clay until water isreached. These are prac- 
tically as good as masonry wells. 

3. Simple wells in light soil tapping water below 
the clay inthe same manner. These are liable to 
fall in when the ground becomes saturated from 
heavy rainfall. 

4. Shallow wells in light soil for collecting the 
surface drainage. These generally fall in after 
working for some time. 

The two first of these are termed stable wells, the 
two latter unstable. The shallow wells are worked 
by hand with the assistance of a contrivance called 
a ‘‘dhenkli.” This consists of a pole about 16 ft. 
long, pivotted about 4 ft. from the thick end, which 
is counterweighted. About 10 ft. from the edge of 
the well, a forked branch of a tree is let into the 
ground, the fork standing up about 4 ft. In this 
fork the pivot is fixed so as to allow the pole to 
swing vertically. To the long end of the pole, 
which comes directly over the mouth of the well, 
an earthen pot is attached by a cord of suitable 
length. This simple contrivance with its counter- 
weight greatly facilitates the lifting of water from 


wells not more than 10 ft. or 15 ft. deep. 


For greater depths than this there are several 
methods employed, but by far the most common is 
the direct pull of a pair of bullocks. About 6 ft. 
above the mouth of the well is fixed a large wooden 
pulley. The rope passes over this and is harnessed 
to the bullocks, who walk away from the well, and 
so lift the bucket, which is a large one made of 
leather, 3ft. or 4ft. in diameter. To assist the 
bullocks and take up less space, a ramp or bullock 
run is constructed up to the edge of the well ; part 
of this is raised and part excavated. Thus the 
bullocks, when drawing water, are always walking 
down hill. 

Every locality is not, however, suitable to the 





construction of wells. Clay beds are not always 
available. The sand is too light to admit of the 
construction of simple wells. Masonry wells are 
expensive. The depth of the subsoil water and the 
cost of working are prohibitive. Sometimes the 
water is brackish, and unsuitable for irrigation pur- 
poses. Still, on the whole, the number of wells in 
the province was very great indeed, and when things 
went well the inhabitants were not to be pitied. 
But, alas ! things very often turn out wrong, and 
we must consider the case of the villagers when 
have to contend with unfavourable seasons. 

he principal cause of distress is the erratic 
behaviour of the rainfall. At times it will be so 
heavy as to swamp the rice fields, strip the millets, 
and rot the sugarcane. The soil becomes water- 
logged, and the unstable wells collapse and are 
thrown out of gear for the ensuing winter, 

But a more serious cause of distress is the 
failure of the rainfall. The streams dry up. All 
moisture is drawn from the soil, and now the 
villagers turn to their wells, and they serve them in 
right good stead. The drought continues and the 


are dry and famine 'stares the!people in the face. 
There is nothing in the wide world that they can do 
to save themselves. The cattle and the crops die of 
thirst. The villagers seek the banks of their sacred 
snow-fed rivers, the Ganges and the Jumna, there 
to assuage their thirst and perish of starvation. We 
can realise the scene and we can well imagine how 
without a helping hand from Government, the 
country would be left a depopulated waste. 

It was mainly to prevent the recurrence of such 
famines, that the Ganges Canal, 400 miles in length, 
and with innumerable branches, was designed and 
commenced some forty years ago by Sir Proby 
Cantley. Its development is stillin progress. 

The canal has achieved a brilliant success, but 
many slight inconveniences have arisen that have 
had to be overcome, and which, could they have 
been foreseen, would have saved much trouble and 
expense. Hence, in projecting a scheme of this 
kind, it is necessary to anticipate, and as far as 
possible to devise means to modify all contingencies 
that may arise to neutralise its beneficial effects. 

We will therefore now enumerate some of the 
objections which may be urged against canal irri- 
gation, and which should be exhaustively discussed 
before deciding to introduce it into any particular 
district. 

First arises the question ‘‘ Are irrigation works 
necessary?’ Might not the fear of absolute famine 
be put aside by the opening up the country by rail- 
ways, so that grain may be poured into any district 
at a moment’s notice. Where would the grain be 
stored for such purposes? What would be the loss 
of interest in thus hoarding it away, what loss by 
deterioration? Would it be practicable were the 
famine universal and not merely local ? 

Again, the interference of the Government may 
render the villagers discontented, make them lazy, 
and take away their self-reliance. They will perhaps 
abandon drawing water from their wells altogether, 
and prefer the less laborious occupation of watch- 
ing canal water flow over their fields. The cattle 
will deteriorate, since they are no longer required 
to raise the water. The facilities for production 
will lead to over-cropping and gradually impoverish 
the soil. Lands near the canal will become water- 
logged. The general spring level of the country 
will be raised by percolation and malarious fevers 
will increase ; and lastly, when their wells are 
abandoned, their cattle gone, and the cultivator 
become enervated and effeminate, in the midst 
of an exceptionally dry season, some accident will 
happen to throw the whole canal out of gear for 
several years, 

The answer to all these objections is the same. 
Your scheme must be designed and carried out in- 








spring level sinks lower and lower. At last it re- 
cedes below the well curbs altogether. The wells’ 


telligently. 


The cultivator must not be harrassed or inter- 
fered with unnecessarily. The existing wells must 
not be interfered with, canal water only introduced 
into tracts where there are no wells, or only unstable 
ones. Over-cropping must be discouraged by only 
permitting a limited supply of water. Percolation 
must be prevented by clay puddling, and the super- 
fluous water introduced by the canal provided for 
by suitable drainage schemes. 

Accident must be guarded against by every 
human precaution, and by making every member of 
the establishment responsible for the portion of 
which he holds charge. 


LITERATURE. 


Hydraulic Power and Hydraulic Machinery. By Hanry 

BINSON, M. Inst. C.E., Professor of Civil Engineer- 
ing; ee College, London, London : Charles Griffin 
an 





AN engineering treatise doing justice to the above 
title would be acceptable to many readers. The 

rinciples to be explained are some of the most 
beautiful in nature, and in their application by man 
we have fine examples of ingenuity, simplicity, effi- 
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ciency, and might. The volume before us describes a 
miscellaneous collection of hydraulic appliances, 
very interesting to any one who has not before 
paid much attention to this department of engineer- 
ing. On comparing the descriptions given, however, 
with the papers on hydraulic machinery in the Trans- 
actions of the Mechanical Engineers, we cannot say 
that this volume is any improvement. The author 
was at one time employed at Elswick, and descrip- 
tions of the Elswick machines, most of them pre- 
viously published, constitute a great part of the 
volume. 

In the introductory chapters dealing with prin- 
ciples and constants, where the sense requires 
language clear and definite, we regret to find slip- 
shod expressions which literally mean something very 
different from what the author intended. The first 
line of the book is, ‘‘ The weight of distilled water of 
maximum density is 62.499 lb. at 39 deg. Kahr.” 
At page 22 we find, ‘‘ The following data are useful 
in calculating power: . . . As acubic foot of water 
weighs 62.2 lb., one horse-power is 530.5 cubic feet 
of water falling one foot per minute.” Here 62.2 
is not a misprint ; it agrees with the 530.5. Water 
at 90 deg. Fahr. weighs 62.2 Ib. per cubic foot, but 
the author has not told us why hot-bath tempera- 
ture should be the standard in hydraulics. He 
says these data are useful in calculating power ; 
let us see how he calculates power. ‘‘The unit of 
power is 33,000 lb. falling one foot in one minute.” 
The 33,000 Ib. requires to fall one foot every minute 
to constitute a horse-power. 

Two pages after this definition we have a very 
different measure for a horse-power. ‘‘ If H is the 
net fall in feet, Q the weight of water per second 
in pounds, then the gross horse-power exerted by a 


wheel will be .” This ought to be multiplied 


by 60. 

' Semehen over another leaf and we get, on page 27, 
a third horse-power ; ‘‘H.P.=Q x Fx (weight of 
a cubic foot of water) x 60 secs. xc.” This ought to 
be divided by 33,000. 

On page 35 we get a fourth horse-power: The 
amount of useful work which is stored up in a 12 in. 
accumulator having a stroke of 22 ft., working 
pressure 750 lb. per square inch, is given thus: 


113.097 x 264 x 730 _ 979 589 HP.” 
33,000 

This makes 33,000 inch-pounds of energy 1 horse- 
power, the result being twelve times too great, 
while the author neglects to point out that (even if 
this correction be made) the horse-power arrived at 
is only that which the accumulators would be able 
to exert for a single minute. 

Following the above-quoted statement on page 
24, the author gives another horse-power. He 
has told us that ‘‘the unit of power” ‘‘is a 
horse-power”; he now says: ‘‘ Besides the power 
due to head, there is the additional power 


2 
due to velocity, 5 when the water is delivered 


? 


** Power= 


to the wheel with a previously acquired velocity,” 
that is to say—remembering the unit given as 
“useful in calculating power” a foot of height is 
1 horse-power. Following this we have another 


9 if one pound falling one foot per 
g 


horse-power 


second. 

In treating of the flow of water through pipes, 
the author says a great deal about the variations of 
pressure which occur with variations of sectional 
area. The few words he quotes from Professor 
Cotterill are, however, perhaps the most valuable. 

To waterwheels and turbines there are devoted 
but five pages. The following is given in regard to 
overshot wheels : 

‘*If V be the velocity which the water has ac- 
quired before it is discharged on the wheel, v the 
diminished velocity after it has been acting on the 
wheel, and Q the weight in pounds of water which 
has been discharged per second, then the theoretical 
power exerted on the wheel will be: 


Q(V—»)? 
29 , 
and the power of the stream will be : 
Qv?., 
8g. 
The velocity defined as V is often, if not always, 
less than v, so that the author surely misunderstands 


Qv* the letter 


the symbols. 5 
9, 


In the expression 








V stands for the velocity due to the effective head, 
not for the velecity which the water has attained 
when it arrives at the wheel. If v is the velocity 


2 
of the tail race - is the lost energy per second, 


ec the. work done upon the wheel per second is 
Q “gon foot-pounds. 


These introductory chapters are a great blemish 
to the work under notice: the rest of the 
volume contains many pages of interesting matter 
regarding hydraulic appliances; but a number 
of the examples described are now ancient. The 
great hydraulic lift at Hog Island, Bombay, is de- 
scribed ; we may here mention that this was erected 
twenty-five years ago by the Indian Government at 
a cost of half a million sterling, and it has never 
once been used. There was no fault in the design, 
but the position was inconvenient. Those who have 
not access to the Transactions of the Civil Engineers 
or the Mechanical Engineers or the pages of en- 
gineering journals, will find in this volume a good 
deal of information regarding hydraulic machinery. 





The Manufacture of © gg Tar, Ou, and other Liquid 
Hydro-Carbons. B M. Burns, 6.%. London and 
New York: E. and F. N. Spon. 

In the interesting little manual on this sub- 

ject now under notice, Mr. Burns, who states 

that he has been a student for fifty years on 
the question of the extraction of gas from tar, 
puts forward the result of his researches, and 
states positively that there is ‘‘no difficulty in 
making gas of any illuminating quality up to 60- 
candle power, from oil or tar, at less cost than gas 
can be made from coal, by the methods at present 
adopted.” It appears from a perusal of the book 
that the Journal of Gas Lighting has lately made 
an equally positive statement to the contrary, and 
in so doing raised the ire of the author to such an 
extent, that throughout the book there are frequent 
references to the ‘‘more experienced men” of the 

Journal. Theauthor also believes that sewage may 

be utilised profitably by extracting the oils from it, 

and from these making illuminating and heating gas; 
or the oils could be used for the purposes of lubri- 

cation or soapmaking, &c. 

In the manufacture of coal gas, from 10 to 15 
gallons of tar are produced from each ton of coal 
used, and the tar contains as much illuminating 
matter as exists in the gas produced. Itappears that 
hitherto attempts have been madetodistilthetar, and 
then to carburise atmospheric air with these vapours ; 
but in producing illuminating gas in this manner 
trouble arises from the fact that air saturated with 
hydrocarbon vapours cannot be conveyed any dis- 
tance through pipes, ‘‘ the oxygen of the air unites 
with the hydrogen of the vapours very slowly at 
first, until it deposits a coating of carbon on the 
pipes, then, as the coating of the carbon increases, 
the oxygen acts with greater energy by the agency 
of the deposited carbon, which absorbs the oxygen 


from the air, and the hydrogen from the volatile 


vapours. These gases, brought within combining 
contact in the pores of the carbon, unite and form 
water, which liberates the carbon from the vapours, 
and leaves no other gas than nitrogen in the pipes.” 
Mr. Burns’ method for producing permanent illumi- 
nating and heating gas from tar or oil is as follows : 
The tar or oil is distilled at a temperature some 
degrees above boiling point, superheated steam bein 
passed through the tar in the still. The steam an 
tar vapours being mixed in a hot reservoir, should 
then be passed through a filter of pulverised char- 
coal, heated to a point not exceeding 1750 deg. Fahr, 
A small quantity of steam produces gas of a high 
illuminating quality ; or a large quantity, gas of a low 
illuminating power, but high heating properties. 
Atmospheric air has been found inefficient as a 
diluting agent for this gas. This, the author states, 
is a cheaper mode of making gas than obtaining it 
from eodl by the present methods. Considerable 
space is devoted to describing the plant necessary 
for the operation, and an interesting explanation is 
given of the chemical reactions which the various 
vapours undergo before the desired result is ob- 
tained. 

The author then proceeds to show how gas can 
be economically made from coal, shale, peat, wood, 
bones, sewage sludge, &c. Considerable stress is 
laid on the different results obtainable by varying 
the temperature and rapidity with which the gases 
aré cooled. The utilisation of sewage sludge is un- 
doubtedly an important question, and for this 
reason the author’s deductions deserve atten- 





tion, while if they can be proved to be correct, 
the question of economy and utility combined 
is practically solved. It is stated that each 
individual on an average consumes yearly 10 lb. 
of soap; for calculation, a basis is taken of 
100,000 people, they would use 1,000,000 Ib. of 
soap yearly. The sewage matter from a water- 
cleset town of such dimensions, including kitchen 
washings, stable, slaughter-house drainage, &c., 
would give an aggregate of 15} tons of solid organic 
matter discharged daily into the sewers. It is 
stated that most of the soap used finds its way into 
the sewers, and if properly cared for 60 per cent. 
of the total weight used can be collected and con- 
verted into oil. The analysis of 15} tons of sewage 
matter is assumed to be as follows : 


tons, 
Water ia ‘sel ... 25 per cent=3.81 
Oil bees ns bate <3 °. .., een 
Permanent gas... as a - =a 
Ammonia +e ie ae Fees es 
Charcoal bie ie ) Mii  =&88 


From this material it is claimed that profit can 
be made by extracting oil, which can be converted 
into illuminating gas, and ammonia, which can be 
utilised commercially. By using the tar process 
for making gas, several advantages are claimed, 
while the cost is stated to be ‘‘ less than one-fourth 
the cost of making gas from coal direct,” and, as to 
quantity, ‘‘one ton of tar would make as much gas 
as 16 tons of coal.” 

We must confess that we are not sanguine as to 
the financial success of treating sewage sludge in 
the manner suggested, but nevertheless Mr. 
Burns’ manual is well worthy of the perusal of 
those interested in the subject. Its value would, 
however, have been enhanced had the apparent 
object been to give information, not to find a vent 
to blow off irritation, caused by the wide divergence 
of the author’s views with those of the Jowrnal of 
Gas Lighting. 
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NOTES. 
A New Sun Moror. 

Attempts have frequently been made by Captain 
Ericsson and others to turn to account the energy of 
the solar rays. All these inventors, however, "ets 
worked with steam, which only evaporates under 
practicable pressures at comparatively high tempe- 
ratures, ded to attain these it has been necessary to 
concentrate the sun’s rays with mirrors. M. Ch. 
Tellier, however, by making use of another working 
fluid, has succeeded in dispensing with these cum- 
brous and costly appliances, His engine is worked 
with ammonia gas, the solubility of which in water 
varies enormously with the temperature. Thus at 
32 deg. Fahr. one volume of water will dissolve 
about 1000 volumes of gas, but at 140 deg. Fahr., a 
temperature which is frequently attained in the 
tropics, the amount dissolved is extremely small, 
hence a comparatively small range of temperature 
will place at his disposal large quantities of this gas 
under pressure. In carrying out this idea in prac- 
tice, the ammoniacal solution is contained in a gene- 
rator exposed to the sun’s rays, which, heating the 
solution, cause the gas to be evolved under pres- 
sure, and this is then led off to the cylinder of an 
engine. After doing its work here, the gas is passed 
into a kind of condenser, where it meets with water 
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taken from the generator through a worm sur- 
rounded by cold water, and in this way has had 
its temperature reduced, rendering it capable of re- 
absorbing the gas exhausted from the engine, after 
which the whole is pumped back into the generator 
to begin a fresh cycle. This apparatus has been 
worked with a certain amount of success at Paris 
during the summer of last year, but the atmo- 
spheric conditions are said to have been very un- 
favourable, so that though the heat-absorbing 
surface had an area of 215 square feet, the work 
done was only 43,360 foot-pounds per hour. 


Usgs or Mica, 

The peculiar physical characteristics of mica, its 
resistance to heat, transparency, capacity of flexure, 
and high electric resistance, adapt it to applications 
for which there does not appear to be any perfect 
substitute. Its use in windows, in the peep-holes 
on the furnaces used in metallurgical processes, as 
well as the ordinary use in stoves for domestic pur- 
poses, are examples of its adaptability to specific 
purposes which it does not seem to share with any 
other material. Recently there has been introduced 
in America a type of watch in which the plate 
covers about three-fourths of the works, and the re- 
maining portion over the balance wheel and attendant 
mechanism is protected from exposure when the 
watch is open by a thin covering of mica. The 
inclosure of the mechanism of the watch is rendered 
still more perfect by a ring which is placed around 
the works before they are inserted into the case. 
Its fitness for use in physical apparatus is repre- 
sented by its application for the vanes on the 
Coulomb meter recently invented by Professor 
George Forbes, F.R.S. For electrical purposes 
mica has proved useful, acting as an insulator 
between the segments of commutators of dynamos 
and safety fuzes in lighting circuits, also as the 
base part of switches handling heavy currents, 
to obviate the danger of ignition by the arc formed 
when the switch is changed. For this latter pur- 
pose it shares the field with sheets of slate. Both of 
these uses were first suggested a number of years 
ago by an insurance expert in America, in the 
course of regulations governing the safe installa- 
tion of electric light plants. As a lubricator mica 
answers a very peculiar purpose for classes of heavy 
bearings, where the powdered mica serves a useful 
office in keeping the surfaces separate, thereby 
permitting the free ingress of oil. It is used in 
roof-covering mixtures in a powdered condition 
in combination with coal tar, ground steatite, and 
other materials, its foliated structure tending to 
bond the material together. Not affected by ordinary 
chemicals which are corrosive to many other sub- 
stances, it has been applied in the valves to sensitive 
automatic sprinklers, where a sheet of mica placed 
over a leather disc has proved to be non-corrosive, 
and without possibility of adhering to the seat, 
while the leather packing rendered the whole 
sufficiently elastic to provide a tight joint. 


Errects or LicghtNING oN Exxrctric APPARATUS. 

A recent fire in an American mill was strangely 
enough caused by an apparatus designed for in- 
creasing the safety of the property against fire, as 
the watchman’s electric record clock system was 
struck by lightning and started a number of fires in 
various parts of the property. Fortunately it was 
during the day, so that there was an abundance of 
help in extinguishing the numerous fires that fol- 
lowed. The effect of lightning on railway signals 
has given rise to some matters of serious apprehen- 
sion as to the reliability of such systems during 
thunderstorms. During a recent storm the inter- 
locked switches at the junction of two American 
railways were locked and unlocked several times by 
electricity. Itis probable that in this instance, as in 
many others where slight effects are noted during a 
thunderstorm, that the result was from the inductive 
effect during the thunderstorm, and not from the 
direct static spark of the lightning stroke. The differ- 
ences in the earth’s component of magnetism during 
electric storms has served in both operating and 
displaying signal apparatus at such times. The 
effect of lightning is so erratic, being quite fre- 
quently, in spite of all precautions to the contrary, 
an instance of the happening of the unexpected. For 
instance, the electric locks of interlocking switches 
are so arranged that if lightning breaks a circuit 
it locks the pe and therefore places the switch 
in a safe position. 


But if the effect of the light- 
ning on any signal system should result in short- 
circuiting a device, it might leave it so that the 
levers would be unlocked, and the switch in a 





position of danger. The effect of this hazard shows 
that absolute confidence should not be placed on 
electric devices by employés during thunderstorms. 
Armatures of dynamos used in electric lighting 
stations are frequently pierced by lightning during 
thunderstorms, and this difficulty is not always 
prevented by the use of the ordinary lightning 
arrestors, as an arc is formed between the arrestor 
and the earth if there is another ground connection, 
and the external resistance of the circuit is reduced to 
such an extent as to burn out an arc lighting dynamo. 
In March 6, 1885, a description was given in ENct- 
NEERING of a lightning arrestor devised by Pro- 
fessor Elihu Thomson, of Boston, U.S., in which 
the arc was torn by the attraction of an electro- 
magnet placed in connection with the arrestor, an 
invention which has been successful in practice. 


THE Exrcrric Licutine oF TRAINS. 

Amongst the many systems that have been pro- 
posed from time to time for the lighting of railway 
carriages by electricity, a prominent place must be 
accorded to that introduced by Mr. I. A. Timmis, 
of 2, Great George-street, Westminster, as the 
result of some years’ experience in this class of 
work. The central idea of Mr. Timmis’s plans is, 
that any accident to the train destroying its con- 
tinuity or otherwise injuring the charging circuit, 
shall light the lamps. Todo this it is necessary 
that each carriage shall be provided with a storage 
battery, which the inventor of the system places 
under the carriage, cells of the Union type being 
employed, as these are—owing to the use of fithanode 

lates—less liable to sulphating than cells of the 

lanté or Faure type. This battery is connected 
to the lamps through two switches, one of which is 
operated by hand, and the other by an electro- 
magnet which opens the switch, breaking the circuit 
when a current is passed through its coils. This 
current passes along the same negative main as the 
charging and lamp circuits, but is provided with a 
distinct positive lead running, like the negative, 
the whole length of the train, but broken by a 
switch in the guard’s van, by the closing of 
which the whole of the lights will be extinguished. 
To light the train it is only necessary to interrupt 
this circuit, either by opening the switch in the 
guard’s van, or by otherwise destroying the con- 
tinuity of the conductor, as by the train parting in 
two, in which case the magnets will cease to act 
and the switches on the lamp circuits controlled by 
them will be closed by the springs with which they 
are fitted. The charging of the batteries is done 
either by a dynamo in the guard’s van driven by a 
belt off the axle of one of the wheels, or by a 
dynamo and separate engine fitted on the locomo- 
tive, the latter being the arrangement preferred by 
Mr. Timmis. The negative lead of the charging 
circuit is the same as that of the lamp and con- 
trolling circuits, but the positive is distinct. Mr. 
Timmis has also arranged in connection with his 
lighting system a communication circuit ringing a 
bell in the guard’s van, which again makes use of 
the general negative lead, but as before has a dis- 
tinct positive one. The coupling of these four cir- 
cuits from carriage to carriage is effected at a single 
operation by a special coupling designed by Mr. 
Timmis. 


Preuistoric Man in Sparn. 

Two young Belgian engineers, Messrs. Siret, have 
made some interesting archeological discoveries 
in Spain, and thereby won a grand prize of 20,000 
francs, founded by Don Franciso Martorell y 
Pena. They have unearthed no less than thirty 
ancient stations once inhabited by man between 
the city of Cartagena and Almeria on the Spanish 
coast. More than 2000 prehistoric objects have 
thus been recovered. In the more ancient stations 
no metal was found, only diorite hatchets, perforated 
shells, and primitive potsherds being discovered. 
Next, however, copper is found in the shape of 
axes, arrowheads, Taitee, and so forth, together 
with the foundry and workshop of an ancient 
metallurgist, showing his moulds, earthenware 
crucibles, and coppery cinders. The better houses, 
more elegant vases, and finer arms show that the 
copper stations were inhabited by a more advanced 
people than those of the stone implements. The 
stations are fortified by walls cemented with clay, 
and assisting the natural defences of the site. 
Further, a number of ‘‘ bronze” stations have been 
found ; the tin having probably been imported, 
since no trace of working it in the district has been 
found. The sepulchres of that vanished race are 
extremely various. At Argar, in Almeria, for in- 





stance, the houses of the living become the tombs 
of the dead ; in some places true cemeteries have 
been established, one containing about 200 tombs. 
The inhumation has taken place sometimes in 
pottery jars, sometimes in stone cists, and arms, 
ornaments, tools, and vases are buried with the 
dead; arms with the males and domestic im- 
plements with the women. The ¢ustom of bury- 
ing in jars or urns is at least as old as Chal- 
dean times; in fact it has been widely spread 
over the world. In Spain the jars were laid hori- 
zontally and closed by alid. In some spiral wire 
ear-rings of bronze and silver were found, and shreds 
of linen cloth have been preserved by the salts of 
copper impregnating them. In a cave tomb at 
Fuente-Alamo female skulls were found having 
silver ribbons and diadems round them. A male 
skeleton had beside it a bronze sword which had 
been rivetted. The vases resembled those of early 
Greece or Troy, and had been fashioned without 
the aid of the potter’s wheel. A bracelet of thick 
gold wire weighing 114 grammes has also been 
found. The origin of this people, of course, is 
obscure, but it is supposed that they were one of 
the races which inhabited Southern Europe before 
the arrival of the Aryans. 


AERIAL WIRES. 

The question of the great number of electric 
wires above American cities gives rise to problems 
of interest alike to these engaged in the local 
government, to electricians, and to persons in- 
terested in the finances of electric companies. From 
time to time we have noted the salient features in 
the treatment which our Transatlantic neighbours 
are giving to the question of underground wires, in 
the hopes of obtaining some system which would 
be feasible and equitable to all interests involved, 
and would rid them of the present overhead wires, 
by adopting some system of placing them beneath 
the surface. On the other hand, a few are meeting 
the difficulty from a radically different direction. 
Several years ago Mr. T. B. Doolittle, of the Long 
Distance Bell Telephone Company, proposed that 
the wires in the cities should be concentrated into 
trunk lines which should be placed in hollow box 
bridges extending over the roofs of the houses or 
elevated above the kerbstones of the street. Later, 
Colonel William Flad, ex-president of the Ameri- 
can Society of Civil Engineers, inaugurated a 
system which purposes to remedy the difficulty by 
placing the wires between structures elevated to 
such a height above the buildings, that they will 
be free from any interference with the conveniences 
of light. These towers are made of four iron 
columns slanting towards each other at the upper 
end and stiffened by trussing, reaching to the 
height of 120 ft. to 130 ft. ; and between each of 
these towers, which are from 300 ft. to 1500 ft. 
apart, are a couple of steel wire suspension cables, 
stiffened by tubes which connect them every 25 ft. 
The electric wires are placed upon this suspension 
bridge and reach therefrom downward to any 
persons desiring electric light or telegraph service.: 
Small trucks, fitting this suspension bridge, will 
carry two men for the purpose of making additions, 
changes, or repairs to the electric wires. It is 
claimed for this system that it will obviate many of 
the difficulties now arising from the present method 
of stringing wires; that its cost will not be excessive, 
and its use will dispense with the telegraph poles 
which obstruct the streets in cities. .The electric 
conditions of wires elevated at a greater distance 
will not be different from those at present in use ; 
while the general use of underground wires would 
very materially modify the present electrical prac- 
tice, by reason of induction, retardation, and the 
influences of earth currents. 


Crosinc SEBASTOPOL TO COMMERCE. 

Several times we have called attention to the 
contemplated transfer of the commercial port of 
Sebastopol from the south to the north side, and 
the application of the present site to purposes of 
war. Although this transfer would involve the 
expenditure of a million sterling on the railway 
alterations, and the organisation of the new port, it 
was sanctioned in principle a few months ago. A 
new project, however, has now cropped up, and is 
engaging the attention of the Government. This 
is no other than to transfer the trade altogether 
from Sebastopol to Theodosia, and to reserve the 
former exclusively for the navy. The idea is that 
commerce and fortifications ill agree together—a 
very natural one in Russia, where every interest is 
made subservient to strategical considerations—and 
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that while the Government is building a new port 
for trade it might as well locate it at Theodosia as 
at Sebastopol. Of course, as a port Theodosia will 
not compare with Sebastopol. It possesses simply 
a roadstead, and that a bad one, and although at 
one period, when a Genoese colony, it transacted 
much trade, the vessels visiting it were mere galleys, 
having nothing in common with the sea-going 
steamers of to-day. Sebastopol, on the other hand, 
is perfectly landlocked, and its spacious bay con- 
tains so many natural harbours that one would 
think it would be the easiest thing in the world to 
devote a nook to commerce. The site selected, 
Streletsky harbour, lies outside the line of fortiti- 
cations on the north side, and to connect it with the 
Lozova-Sebastopol Railway a branch nine miles long 
would have to be constructed. If this were now 
abandoned in favour of Theodosia, a branch 74 
miles long would be needed to connect that port 
with the Djankoi station of the Lozova-Sebastopol 
Railway. As Sebastopol itself lies 107 miles from 
Djankoi, it follows that Theodosia would shorten 
the distance from the granaries of South Russia to 
the place of export by 33 miles. This is a mere 
trifle in a country of great distances like Russia, 
and that it should be put forward at allas an argu- 
ment in favour of expelling trade from Sebastopol, 
indicates that the Government feels that some sort 
of apology is due to the commercial classes, who 
have made Sebastopol what it is to-day. Extensive 
works would be needed to render Theodosia avail- 
able for the trade that now passes through Sebas- 
topol, while the mountainous character of the 
country between Djankoi and Theodosia would 
make the proposed railway an expensive under- 
taking. 


DETERMINATION OF PHOSPHORUS IN IRON AND 
STEEL. 


A modification of the method of determining 
phosphorus by the ammonium molybdate process 
has been introduced by M. A. von Reis, having for 
its object the simplification and rendering more 
rapid of such determinations where a very large 
number have to be made. At the place where this 
modification has been introduced as many as forty 
and upwards of steel samples require testing every 
day. The modification consists in treating the pre- 
cipitate obtained by means of ammonium molyb- 
date so as to re-dissolve it, reducing all the 
molybdic acid present by means of zinc to a lower 
state of oxidation, and then determining the original 
molybdic acid by titration with potassium perman- 
ganate. The experiments of the author of the 
modification show that 6 molecules of permanganate 
are equivalent to 10.96 molecules of molybdic acid. 
For standardising the permanganate, oxalic acid is 
used, 1 gramme oxalic acid corresponding to 0.8381 
grammes of molybdic acid. The composition of the 
precipitate which is obtained by adding ammonium 
molybdate to solutions containing phosphoric acid 
is found to vary with the base present and also with 
the proportion of phosphoric acid to the base. 
Thus pig-iron containing over 1 per cent. of phos- 
phorus, treated by the molybdate method, gives a 
precipitate which contains more molybdic acid than 
is contained in the precipitate similarly obtained 
from a sample of steel with less phosphoric acid. 
But if the liquor and precipitate from the steel 
sample are allowed to stand for an hour ata tem- 
perature of 80 deg. to 90 deg. Cent. the precipitate 
takes up more molybdic acid, and finally both pre- 
cipitates are alike in composition. The precipitate 
from pig iron must not be kept at such a tempera- 
ture as 80 deg. Cent. or excess of molybdic acid will 
separate out from the liquor. With proper pre- 
cautions as given, the precipitates are, however, all 
uniform in composition and suitable for the pro- 
— method. The method is carried out as fol- 
ows: One gramme of pig iron or 10 grammes of 
low steel are dissolved respectively in 30 and 100 
cubic centimetres of nitric acid of 1.2 specific 
gravity. In the case of pig iron the silica is sepa- 
rated as usual, the liquor saturated with ammonia, 
and the excess of nitric acid added, after which it 
18 evaporated down to 40-50 cubic centimetres. To 
this solution, or to the original solution in the case 
of steel, 50 cubic centimetres of ammonium nitrate 
1s now added (one kilogramme nitrate in one litre 
water), and to the steel solution also 20 cubic 
centimetres of strong ammonia. Both are heated 


to boiling and ammonium molybdate is added, 100 
cubic centimetres to the pig iron and half that 
quantity to the steel. 
is kept 14 hours at 


The steel solution precipitate 
80 deg. Cent. After standing 








two to three hours at ordinary temperature, both 
pepsipiiatee may be filtered and washed out with 

ilute solution of ammonium molybdate. The pre- 
cipitates are then dissolved in ammonia into a flask 
and the filters washed out with ammonia and water. 
The solutions are made up to about 200 cubic 
centimetres, and then 10 cubic centimetres of strong 
sulphuric acid are added, together with 4 grammes 
of granulated zinc, and placed in a warm spot for 
an hour. If a yellow precipitate forms more acid 
is added. In an hour the liquor is deep brown in 
colour, and the reduction of the molybdic acid is 
complete, but in some cases it may be better to 
allow the zinc to act for two hours. The liquor is 
now decanted off from the remaining zinc, which is 
washed once or twice, acidified with a little more 
acid and titrated with the standard permanganate 
solution. If a greenish colour should show itself 
towards the end of the operation, a little more acid 
must be at once added. This method is much re- 
commended on account of its rapidity, as it is 
quicker than even the direct weighing of the molyb- 
date precipitate. 


Speep or TRAINS IN Russia. 

In Russia the Minister of Railways regulates the 
working of the lines to the smallest detail, even in 
the case of those in the hands of public companies, 
and not belonging to the State. No innovation 
can be made without his sanction, and if, for in- 
stance, a railway were to order the station masters 
to wear white caps instead of red, or to only allow the 
passengers at the buffet stations twenty-nine minutes 
instead of thirty, the directors would be looked 
upon as conspirators against the State, and officials 
armed with the fullest autocratic powers would start 
off from St. Petersburg to suppress the alteration 
ata stroke. All reforms, therefore, can only pro- 
ceed from the Ministry of Railways, which is now 
engaged on the weighty question as to whether 
the speed of mail trains in the Russian empire 
cannot be increased from its present average 
rate, including stoppages, of 20 miles an hour 
to 23 miles. This will not strike the English 
reader as a very daring innovation, but it has 
consumed the energies of a special commission 
some weeks, and is likely to do so several weeks 
longer. On some lines the speed of the mail trains 
does not average more than 16 miles an hour, after 
which it will not be surprising to learn that the 
speed of the ordinary passenger trains on certain 
lines does not exceed 12. On the best line in 
Russia, between St. Petersburg and Moscow, the 
speed of the ordinary passenger train is not more 
than 15 miles an hour. So numerous and long are 
the stoppages that the energetic passenger has not 
only plenty of time to feed, but even to take a walk 
in the country now and again. The fastest train in 
Russia is the courier train between St, Petersburg 
and Moscow, which travels, including stoppages, at 
about 28 miles an hour. This carries no mails, an 
consists only of a few first-class carriages. As for 
the slowest, examples can be found on one or two 
branch lines of a train only going 10 miles an hour, 
and even then regularly arriving late. On the 
Tsaritzin-Don Railway there used to be a tradition 
that two express trains had once collided without 
doing each other any harm. In general, the speed 
of trains in Russia is extremely slow, the halts at 
the stations far too long, and the trains too few and 
too heavy for the traffic. Instead of trains of 
twenty carriages, drawn by two locomotives, run- 
ning with the mails once a day on the main lines, 
it would be far better to have two trains of ten car- 
riages apiece running night and morning. Such a 
reform, however, would be too sweeping. For the 
moment, the whole spirit of innovation at the 
Ministry of Railways is concentrated upon raising 
the speed of the mail trains from 20 to 23 miles an 
hour, and no further reform can be expected this 
season. 





VicToRIAN Gotp Mininc.—The value of the gold raised 
in Victoria in the five years ending with 1886, inclusive, 
was as annexed: 1882, 3,594,144/.; 1883, 3,240,188/. ; 
1884, 3,114,472/. ; 1885, 2,940,872/. ; and 1886, 2,660,784. ; 
making an aggregate for the five years of 15,550,460. 


University Cotiece, Bristot.—The Students’ Engi- 
neering Society of this College concluded the winter 
session on March 26th with a public disputation on the 
gas engine v. the steam engine, and on March 27th with a 
conversazione. Mr. de Soyres occupied the chair on the 
first night, and Mr. Albert Fry on the second. The elec- 
trical and engineering exhibits attracted much attention, 
and a highly appreciated concert was rendered by the 
students and their friends. The rae were con- 
cluded by a short address to the departing members by 
Dr. Ryan, President of the Society. 





ALLOYS. 

THE third and concluding lecture of his course on 
this subject was delivered by Professsr W. Chandler 
Roberts-Austen in the rooms of the Society of Arts on 
Monday, the 26th inst. In commencing his remarks 
Professor Roberts-Austen stated that the importance 
of the colours of metals could not be overrated, as all 
the energies of the alchemists had been devoted to pro- 
ducing a metal with the colour of gold. They had at the 
same time believed in a connection between the seven 
planets, the seven principal metals, and the seven prin- 
cipal colours. Indeed, it had been asserted that New- 
ton, in classifying the colours of the spectrum under 
seven heads, had been influenced by a relic of ancient 
mysticism. The colour of metal was in those days 
considered its chief characteristic, an opinion which still 
survived in the expression, ‘‘ I should like to see the 
colour of his money.” In their efforts to change the 
colour of base metals to that of gold, the alchemists 
sacrificed health, fortune, and even life itself. The 
search, however, was not entirely unproductive, as 
the process of gilding by amalgamating gold with mer- 
cury was at length discovered. This process was 
however preceded by another, in which lead was used 
as a solvent for the gold, which was afterwards de- 
posited on the object to be gilded, by coating the latter 
with the auriferous alloy, aud then oxidising the lead 
off, leaving the gold behind. The early metallurgists 
constantly referred to the effect of small amounts of 
impurity in the colour of metals, and were entirely 
misled by these facts. 

The addition of these small amounts of foreign sub- 
stances was very important from an artistic point of 
view. Gold had a very wide range of colour, depend- 
ing entirely on the condition in which it existed. 
When it was in leaves so thin that its thickness was 
commensurable with the absolute magnitude of its 
atoms, it became somewhat translucent, the green rays 
of light —— through it. By diluting chloride of 
gold with water and finally precipitating the metal 
with an etherial solution of phosphorus, Faraday had 
obtained a beautiful ruby-coloured solution, the hue of 
which was entirely due to the gold being separated out 
in an almost atomic state of division, and these 
particles being suspended in the fluid, gave rise to its 
colour. The ruby-coloured glass of the old church 
windows depended on the same minute division of the 
gold which existed in itin thefree state. In short gold 
was capable of assuming nearly every hue, depending 
entirely on the size of its particles, 

By fusing metals together in suitable proportions, 
definite colours could be produced. Thus 51 parts of 
copper united with 49 parts of antimony produced an 
alloy with a beautiful pee tint, the well-known 
‘*regulus of Venus” of the ancients. By the addition 
of a little lead to an alloy of copper and zinc, an alloy 
having a beautiful velvety bronze colour was produced, 
but the alloy of all others remarkable for the brilliancy 
and variety of its colour was brass. Japanese art- 
metal work afforded the greatest range of colour. 
Their two most important alloys were shaku-do and 
shibu-ichi. The first consisted of 94.3 per cent. of 
copper, 1.33 per cent. of silver, 2.73 per cent. of gold, 
.11 per cent. of lead, and traces of arsenic and iron. 


d_| The second alloy, shibu-ichi, contained 67.31 per cent. 


of copper, 32.07 per cent. of silver, .32 per cent. of 
lead, and traces of gold. These minute quantities of 
the precious metal were introduced for a definite pur- 
pose, as the colours of the surfaces on pickling were 
affected by them. The Japanese were far in advance 
of the Europeans in the art of pickling. One of their 
pickles was made from 400 grains of verdigris and 300 
grains of sulphate of copper, dissolved in a gallon of 
water. Another consisted of verdigris, sulphate of 
copper, and a little vinegar. The verdigris used 
was not quite the same as produced in Europe, 
but was manufactured by acting with plum juice 
on a plates. Ordinary copper boiled in the 
first of these pickling solutions turned brown, 
but shaku-do turned purple, the difference being en- 
tirely due to the presence of the small amount of gold 
in the latter. How this change of colour was brought 
about was not fully understood, but probably the gold 
was reduced by the pickle to the free state, in which 
it was known to exist in the purple of Cassius. Japa- 
nese copper was not so perfectly purified as ours, but 
this very defect assisted them in building up those true 
pictures of colour which they produced with such con- 
summate skill. He had a specimen of this sort of work 
in the room, in which many differently coloured alloys 
had been used; these colours he had succeeded in 
matching in the laboratory by adding small amounts of 
impurities to copper and making use of the proper 
pickle. A peculiar variety of art-metal work manu- 
factured in Japan was the moku-me, or ‘‘ wood grain,” 
produced by soldering together thin plates of diffe- 
rently coloured alloys. Conical holes were then drilled 
in the mass, which was afterwards beaten down flat, 
and filed off, exposing the different layers. The 
possibility of Der mige this material depended en- 
tirely on the flowing properties of metals, and of this 
it was the most beautiful example. 

Metals could be united in other ways as well as by 
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cee, In India the most complex castings were 
produced by the ‘‘ cire perdu” process. He had there 
a little Indian god from Madras, which was not 
perhaps so beautiful as the Japanese work, but was 
nevertheless extremely interesting. It was made of 
copper and brass, the junctions between the two being 
periect. The process adopted was to tirst model a core 
of wax corresponding to that portion of the metal 
which was to be entirely of copper. This wax model 
was then coated with moulding sand, and finally placed 
in an oven, when the wax being melted ran out, leaving 
in the sand a perfect mould which was then filled with 
copper in the ordinary way, This copper core was now 
coated with wax moulded to the proper form, and the 
former process repeated, the mouldinthiscase, however, 
being filled with brass, which in this way made a per- 
fect joint with the copper. He hoped that this method 
of casting would now be revived in England and im- 

roved by making use of the beautiful Japanese alloys, 

e had there a trophy of leaves all made from copper, 
and treated with the same pickling solution; these 
leaves were all of different colours, the varieties bein, 
entirely due to the presence of small amounts of dif- 
ferent impurities in the copper. The characteristics of 
Japanese art metal work were its simplicity and its 
truth to nature. The precious metals were used 
sparingly, and only when they served some definite 
purpose. The latter-day Japanese had, however, 
taken to substituting paint for patina, and he had 
himself been deceived by this kind of work. 

A third way of uniting metals was by electro- 
deposition, which had been introduced by Messrs. 
Elkington, at Birmingham, with such success. Really 
fine works of art were produced in this town, as was 
also the case at New York. It was % possible to 
deposit alloys electrically, and he had in the room a 
series produced in this manner. 

By alloy of lead with cadmium, the !latter was 
caused to oxidise with great rapidity when melted, its 
surface becoming covered with films of every variety 
of colour. This experiment represented in a singularly 
refined way a problem which had occupied men’s minds 
from the time of ,Geber up till the beginning of the 
present century, and it was these coloured films on the 
surface of melted lead that had enabled Priestly to dis- 
cover oxygen. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 23, 1888. 

A SEVERE storm has rendered business impossible in 
fifteen States for four days. Industrial operations, 
however, were not impeded, and but little absolute 
loss was inflicted. he Reading strike, involving 
2600 railroaders, has terminated. The C. B. and Q. 
strike continues. Last week the engineers and fire- 
men on the Atcheson, Topeka, and Santa Fé road 
struck, but the chief of the Brotherhood ordered them 
back to work, and they returned on Monday. The 
spring season is just at hand, but the opening of trade 
actively will be delayed. The tariff agitation in Con- 
gress is responsible for this delay, especially as the 
Ways and Means Committee are about reporting the 
bill this week to Congress for action. No hearings 
have been granted the manufacturing interests. It is 
figured out that the bill will fail to pass by six votes. 
The Democrats themselves do not wish it to s, but 
will be satisfied to go to the country with such a close 
vote and say, ‘“‘ We did the best we could.” Millions 
of protection tracts are being distributed, and in some 
of the manufacturing sections of the South a strong 
protection sentiment is growing. The railroad builders 
are all at work in the Southern States, and fully double 
as much mileage will be laid this year as last in that 
section. Enormous land and mineral purchases con- 
tinue to be made. Fully one hundred cotton mills 
will be erected in that locality this year, because of 
the success attending nearly all previous ventures. 
The extraordinary demand for machinery, engines, 
merchant steel, steam pipe, and electrical equipments, 
and railway appliances and supplies, promises to make 
the spring wake quite active. Nearly all the railroad 
companies either are in the market for material or 
soon will be. The bridge building demand is also 
improving. Last week orders were placed for 3500 
tons of angles, beams, and channels. Large orders 
are also to be placed in a few days for axles and car- 
wheels. Business in steel rails continues in small lots 
at 32 dols. and 33 dols. The proposed reduction in 
duties is 6 dols. The stocks of ore, pig iron, steel, 
and all kinds of material are light, and any unusual 
demand will set some of the idle capacity to work. 
The present dulness may terminate suddenly ; in fact, 
such a result is anticipated by shrewd observers, but 
the masses of manufacturers and business men are not 
anticipating any sudden fluctuations in demand or 
prices. The Southern Pacific road will construct 
several feeders through rich' but unpeopled territory. 
The Union Pacific is surveying for a 350 tile road, The 
gross earnings of 6] railroads in January were 25,630,800 
dols., an increase of 2.83 per cent. A great deal of 
new railway building is projected, and if the work is 
undertaken a general hardening in values will follow. 





MISCELLANEA. 
Tue Duke of Westminster has made a donation of 100/, 
to the Parkes Museum, Margaret-street, W. 


The cost of electric train lighting in Germany is said 
to be from 2s. 7d. to 2s, 10d. per light of 124 candles per 
hour, the estimate being based on an average of 2100 
working hours per annum. 


It is stated that a native of Nuremberg has invented a 
shoe sole consisting of wire netting overlaid with a com- 
position resembling india-rubber, which has been tested 
in the German army with satisfactory results. 


In sinking the shaft for the new lake tunnel for the 
water supply of Chicago, a quicksand was met with at a 
distance of 94 ft. below ground level, which has caused a 
great deal of trouble to the contractors. 


The new armour-clad Nile, the launch of which we 
recently noticed, will be fitted with the patent vertical 
cable gear and frictional safety capstan manufactured by 
Messrs. S. Baxter and Co., of Manor Way Engineering 
Works, North Woolwich. 


With regard to the Red River Railroad controversy, it 
is stated that the Dominion Parliament will be asked to 
vote asum of 15,000,000 dols. to the Canadian Pacific 
Railroad in return for the surrender of the monopoly of 
this line in the north-west. 


The experiments carried out by a commission of _tech- 
nical experts, under the presidency of the Préfet of Police 
in Paris, show that there is no danger whatever of fires 
arising in theatres lighted with electricity provided that 
the installation has been properly put in, 


The first meeting of the newly formed Gloucestershire 
Engineering Society was held in the lecture theatre of the 
Schools of Science and Art, Gloucester, on the 28th ult., 
when the officers of the Society for the coming year were 
elected and a code of rules was passed. 


According to La Semaine des Constructeurs all paints 
that contain lead are injurious to wooden floors, rendering 
them softer and more liable to be worn away. Paints, how- 
ever, which do not contain this material, such as yellow 
ochre, sienna, or Venetian red have not this effect, and 
may be used with safety. 


A pipe line for the conveyance of petroleum between 
Lima, Ohio, and Chicago, is now nearly complete. The 
line is 200 miles long, constructed of 6 in. or 8 in. pipes, 
and the output will amount to 200,000 barrels daily. The 
cost of transmission of the oil will, it is said, be one cent 
per barrel. 


The gross receipts of the 23 principal railways in 
the United Kingdom, for the week ending March 25, 
amounted, on 15,850} miles, to 1,104,462., and for the cor- 
responding period of 1887, on 15,708? miles, to 1,127,196/., 
an increase of 141} miles, or 0.8 per cent., and a decrease 
of 22,734I., or 2 per cent. 


The illuminated fountains at the Barcelona Exhibition 
will be erected and run by the Anglo-American Light 
Corporation, who have entered into a contract with the 
authorities to provide fountains similar to those which 
excited so much admiration at the recent South Kensing- 
ton exhibitions, 


The Electro-Technical Institute of Frankfort, have 
decided to establish a laboratory for the training of 
skilled workmen and foremen, in the hope that in this 
way the directions of electrical engineers will in the 
future be less frequently misunderstood by their sub- 
ordinates, and the serious errors which are now of fre- 
quent occurrence be avoided. 


The new armour-plated barbette ship Benbow, which 
was delivered by the Thames Iron Company in October, 
1886, has now m completed for sea. Her armament 
consists of two 110-ton guns, ten 6 in. 5-ton guns, eight 
6-pounder quick-firing guns, seven 3-pounder quick-firing 

ns, and two lin. and four .45in. five-barrel Norden- 
elt guns, in addition to which she will carry eighteen 
Whitehead torpedoes, 


All there is in the Keely motor must now come out, 
as Judge Findletter, of Philadelphia, in giving judgment 
in a suit brought by Bennett C. Wilson, who claims to 
hold an gs eer gs of the invention made by Keely in 
1869, has ordered the latter to submit to inspection all 
the motor machines made by him and to explain the 
theories of their working to Wilson, and to such experts 
as may be named. 


The agreement between the Cambrian and Mid Wales 
railway companies, which has been sanctioned by the 
shareholders of each compeny, for transferring the work- 
ing and management of the Mid Wales line to the former 
company has been approved by the Railway Commis- 
sioners and will now come into operation. It is expected 
that a great improvement in the railway communication 
a North and South Wales will be the result of the 
ransfer. 


Basswood may, it is stated, be enormously compressed, 
after which it may be steamed and expanded to its 
original volume. Advantage has been taken of this prin- 
a in the manufacture of certain kinds of moulding. 
The portions of the wood to be left in relief are first com- 


—e or pushed down by suitable dies below the general 
evel of the board, which is then planed down to a level 
surface and afterwards steamed. The compressed por- 
tions of the board are expanded by the steam so that they 
stand out in relief. 


The Navy Department of the United States Government 
have deducted 500 dols. from the second payment due to 





the Columbian Iron Works for the construction of the 
Petrel, as a penalty for failing to have the vessel com- 
pleted at the end of the contract period, which ex- 
pired on the 22nd of December last. is action of the 
department has created no little concern amongst other 
shipbuilders engaged in similar work, who are almost all 
behind time with their contracts, and had hoped that the 
penalties would not be enforced. 


A report of the Cambridge local examinations syndicate 
laying down a scheme for commercial certificates has 
been confirmed by the senate of the University. The 
examination for these certificates will be totally distinct 
from the ordinary local examination, and will be suitable 
for students about seventeen years old. The compulsory 
subjects are arithmetic and physical and commercial 
geography, whilst the optional subjects include algebra, 
and one of the following five elementary science subjects : 
(1) Inorganic chemistry, practical and theoretical ; (2) or- 
ganic chemistry, practical and theoretical ; (3) mechanics, 
including hydrostatics and pneumatics ; (4) sound, light, 
and heat ; (5) electricity and magnetism. 


According to Engineering News a Canadian by the name 
of Barry has invented an ingenious device for extinguish- 
ing car lamps in case of accident, which has recently been 
tested on the Boston and Lowell Railroad, and would 
seem to be simple enough to be worth adoption. A small 
reservoir under the car is charged once for all with com- 
pressed air from the brake pipes. Air can enter it at any 
time to keep up the pressure, but it can only escape 
through a valve operated by sliding weights, which are 
only caused to act by a violent collision or considerable 
tipping of the car. If they do act the compressed air 
rushes through tubes to the top of every lamp chimney, 
blowing out the light. 


The roof of the Giitsch Hotel, in Lucerne, recently took 
fire, the ignition being at first attributed to the electric 
lighting of the building. Inquiries made at the inquest, 
however, prove this not to have been the case. It ap- 
pears that the lamps in the hotel, as well as those in other 
places, were fed from the transformer in the hotel, and 
that these lights were burning for half an hour after 
the outbreak of the fire, thus proving that the latter could 
not have been caused by any fault in the transformer. 
The latter was, moreover, furnished with fusible cut-outs, 
and these would have melted, extinguishing the lamps 
before the mains could reach any dangerous temperature. 
The real cause of the fire is unknown. 


The distribution of power by compressed air in Paris is 
now an accomplished fact. The ‘‘ Compagnie Parisienne 
de Air Comprimé” have erected workshops in the Rue 
Saint-Fargeau at Ménilmontant, occupying a total area 
of upwards of 17,800 square yards, 2380 of which are 
covered. The machinery comprises seven steam engines 
of 400 and two of 100 horse-power each, giving a total of 
3000 indicated horse-power, and capable of compressing 
daily 113,000 cubic yards of air to a pressure of 86 lb. per 
square inch, The coal consumption of the engines in fall 
work is said to be 50 tons daily. Upwards of 31 miles of 
distributing main have already been laid, for which the 
sewers have occasionally been utilised. 





NIcKEL Pratinc.—According to the Bulletin Interna- 
tionale de V Electricité, the following solution is employed 
for nickel plating by several firms in Hainault. It is said 
to give a coating of nickel firmly and rapidly deposited. 
The composition of the bath is as follows: 


Sulphate of nickel ... HE 

Neutral tartrate of ammonia 
Tannic acid with ether LS as 
Water... 16 pints . 


The neutral tartrate.of ammonia is obtained by saturating 
tartaric acid solution with ammonia. The wicket sulphate 
to be added must be carefully neutralised. This having 
been done the whole is dissolved in rather more than 
three pints of water, and boiled for about a quarter of 
an hour. Sufficient water is then added to make about 
sixteen pints of solution, and the whole is finally filtered. 
The deposit obtained is said to be white, soft, and homo- 
geneous. It has no roughness of surface, and will not 
scale off, provided the plates have been thoroughly 
cleaned. By this method good nickel deposits can be 
obtained on either the rough or prepared castings, and at 
a cost but little greater than that of copper-plating. 


1lb. 
11.6 oz, 


TRIALS OF CoMPOUND AND STEEL ARMOUR PLATES.— 
The first of a series of tests as to the comparative ad- 
vantages of compound and solid steel armour plates took 
place on Saturday, the 24th ult., at Portsmouth, on board 
the Nettle. The plates sent in for competition are all the 
production of English makers and are of a uniform thick- 
ness of 104 in., and measure 8 ft. by 6 ft. The first one 
tested was a compound armour plate manufactured ac- 
cording to Wilson’s patent by Messrs, C. Cammelland Co., 
of Sheffield, which was secured to backing 4 ft. 6 in. in 
breadth by eight bolts, Two rounds were first fired at it 
with Palliser chilled projectiles from agun having, under 
the conditions of the experiment, an estimated penetration 
of 12.5 in. of iron armour. These shots did no appreciable 
damage, but splashed against the face of the plate like so 
many leaden balls. Two of Holtzer’s projectiles were 
next fired, which imbedded themselves in the plate toa 
depth of 5in. andthere remained. A third steel projectile 
was then fired, which after penetrating the plate to about 
the same depth fell back upon the deck in a shapeless 
condition. This concluded the test. The target looked as 
if pitted with the small-pox, but with the exception of 
some small cracks which appeared to stop short at the 
weld no damage was done. 
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FORCED DRAUGHT.* 
By Mr. J. R. Fornercity, Member. 

Forcep draught or the mechanical supplying of air 
above atmospheric pressure for the ng of combustion 
in steam boilers, has for some time m a@ question of 
much controversy, more especially in its application to the 
marine boiler. 

Engineers, from the want of reliable data gained from 
actual experience, hesitate to accept the doctrines pro- 

unded in the numerous papers which have been brought 
tocol, and shipowners will not move without sub- 








but, from one cause or another, do not appear to have 
given that success which their originators anticipated ; 
and it is only within the last three or four years that 
substantial progress has been made. 

To attempt a general description of what has been done, 
or even to refer to the many proposed adaptations to the 
various types of boilers, however interesting, would 
occupy more time than the present occasion admit. 
The writer thinks it will be more in accord with the meet- 
ing if he deals with the subject in its application to the 
furnaces of marine boilers only ; and he is of the opinion 
that, in the general application of forced draught to the 
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stantial evidence of a commercial gain; and thus the 
writer hopes the data he is enabled to lay before you will 
create some confidence, and lead to a better appreciation 
of this important subject. 

The application of forced draught is not by any means 
& new idea, for we find in 1830 John Ericsson applied a 


fan to the steamer Corsair, trading between Liverpool and 
Belfast ; and although he claimed to be the originator of 
the fan-blower system for steam vessels, yet the applica- 
tion appears to have been | experimental, Since then 
to the present time many modifications have been made, 


* Paper read at the twenty- : ate 
tion of Naval poe te y-ninth session of the Institu 











mercantile marine (more especially to cargo steamers) the 
** closed ash-pit ” system offers advantages not po 

by the system of “closed stokehole.” And this is more 
particularly the case when altering existing steamers in 
which the question of first consideration is the capital 
outlay. 

Tho use of forced draught does not involve new prin- 
ciples in chemistry, but enables us with greater certainty 
to carry out those conditions which chemistry shows are 
essential to produce a perfect or more complete combus- 
tion, or union of the gases, and thus obtain a higher 
efficiency per pound of fuel consumed than can be ob- 
tained by natural draught; and this is more especially 
the case with the ordinary type of marine boiler. 





The chemistry of combustion has been so often ex- 
pounded in prior papers read before this Institution that 
it does not appear necessary on this occasion to do more 
San tonal upon the essential features bearing upon the 
question. . 

The quantity of air at 62 deg. Fahr. required for the 
chemical combustion of 1 Ib. of average coal is 140.6 cubic 
feet ; or, by weight, 10.7 lb. In the ordinary type of mul- 
titubular marine boiler under natural draught 20 lb. to 
24 1b. must be supplied. This enormous excess reduces 
the furnace temperature, and, in leaving the boiler, 
carries away a large percentage of the heat, which in 
units of heat may be estimated at 20 per cent. when the 
air supply in pounds is 24 to 1 of coal, and the funnel tem- 
perature 600 deg. Fahr, If we restrict this wasteful 
supply the result is were foe without a large excess for 
the dilution of the gases the chemical union of the oxygen 
with the carbon to the production of carbonic acid cannot 
be effected, and thus carbonic oxide is formed, and only 
4400 units of heat evolved from 1 lb. of carbon, instead of 
14,500 units by the formation of carbonic acid. There is 
also the important question, the velocity of the gases. It 
is necessary that not only should time be allowed for the 
transmission of heat to the boiler, but it is absolutely 
essential time should be given to effect that union of the 
gases meet to produce perfect combustion. 

In inary practice, with natural draughts and the 
usual proportioned funnel in which the gases have a tem- 
ponte of 600 deg. Fahr., the velocity of the gases may 

estimated at 40 ft. per second, which is sufficient to 
prevent complete union of the under the general 
conditions of air admission ; for it must be borne in mind 
complete combustion can only be effected during the 
passage of the gases between the furnace and the entrance 
to the tubes, the time so connpied being about the fifth or 
sixth part of a second. We thus discern, if perfect com- 
bustion is to be effected, not only the quantity of the air 
supplied, but the manner in which and where it is 
magenes is of the most vital importance. Scientifi- 

y, we know definite quantities of air are required 
for the gases and for the fixed carbon or coke, and 
yet in general practice the difficulty of complying 
with this important requisition under the ordinary 
conditions of natural draught, appears insurmountable. 

the air enters the fire from the ash-pit, its oxygen com- 
bines with the incandescent fuel on the bars, generating 
great heat, in the formation of carbonic acid, which, in 
passing upwards through the glowing coke, takes up an addi- 
tional portion of carbon, producing carbonic oxide with con- 
siderable reduction of temperature. If the carbonic oxide 
thus produced cannot, as it leaves the fuel, find and unite 
with another portion of oxygen before it enters the tubes, 
it escapes to the atmosphere, and we sacrifice about 60 
per cent. of heating power. By the mechanical supplying 
of air under pressure, we can not only regulate the quan- 
tity at will, but, what is of ter importance, the distri- 
bution ; and furthermore, when the air is forcibly brought 
into contact with the incandescent fuel and heated gases, 
the oxygen more readily unites with the carbon, and by 
regulating the position of the funnel damper, we are 
enabled to reduce the velocity of the gases to a minimum, 
whereby the oxygen and the carbon are brought into close 
contact, time is permitted for their union and for the 
transmission of heat to the boiler. The adaptation of 
these prntipies to commercial success necessitates the 
careful consideration of other important conditions, par- 
ticularly in the application to existing boilers, more 
especially of cargo steamers. The cost of the application 
must not be excessive ; the arrangement such as to allow 
of ready removal for repairs to boilers, and strong enough 
to stand stokehold usage and stand the continuous work 
of long voy: ; it must not affect the present arrange- 
ment of stoking; and must admit of steaming under 
natural draught without stopping for alterations, should 
the apparatus break down, which possibility is incidental 
to all machinery. 

The engravings illustrate the general features of the 
writer’s system. A casing connected with the fan extends 
across the boiler front, and is so constructed in separate 
ap that each part, covering a furnace mouth, can readily 

removed without necessitating the removal of any other 
part. The air is forced into this casing, and finds it wa: 
into the ash-pits through the gridiron valves in the back 
plate of the casing, just under the line of firebara. These 
valves are actuated by the movement of the furnace door 
latch. When the latch is pulled or knocked back against 
the stop, the lever on the same spindle as the latch causes 
the valve to close, thus shutting off the air supply to the 
furnace before the furnace door can be opened, thereby 
preventing the hot gases and flame being forced out of the 
furnace when the door is opened. When the door isshut, 
of course the latch is pulled over to fasten the door, thus 
opening the valve. The door is of the ordinary type, and 
does not at all interfere with the common practice of 
stoking. A casing extends across the back of the boiler, 
and is connected with the front casing by a pipe running 
along the boiler side. To the mouth of this pipe, where 
it joins the front casing, an adjustable scoop is fitted to 
regulate the air supply, Connected with this back casing 
are air pipes through the boiler back into the combustion 
chambers, 

The mouths of these pipes in the combustion chambers 
are covered by a cast-iron perforated box, to admit the air 
in jets. The other ends of the pipes are joined to the air 
casing by short cast-iron connections fitted with regulat- 
ing valves. To admit of access to the ash-pits, doors 
similar to those of the furnaces are fitted, and at the end 
of the ash-pits there are fitted a special arrangement of 
air boxes, perforated with small holes for the admission 
of air under the bridges, and the quantity of air admitted 
is regulated by a perforated slide. At the front side of 
these boxes there are projecting pieces, or lugs, by which 
they can be withdrawn, and thus allow the combustion 
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chamber bottoms, when necessary, to be raked out in a 
very short time. The firebars are rivetted together in 
sets of three or four to prevent warping or twisting. At 
the end of the grate there is the usual brick bridge, and 
behind this bridge a gas deflector is fixed. 

The air leaves the fan at 3in, to 34in. water gauge 
pressure, and in its passage to the furnace a portion is 
supplied to the casing at the back of the boiler, where 
due to the size of this casing and the deflecting scoop, the 
pressure is maintained, and the air enters the tubes 
through the boiler back at the same pressure as it leaves 
the fan, The main bulk of the air passes on to the ash- 
pits, where we have a water gauge pressure of .5in. to 
.7 in., depending on the condition of the fires, 

As the gases leave the fire and pass over the bridge 
they are deflected, and the air from the back casing, rush- 
ing at great velocity through the perforated plate in very 
small streams, acts, as it were, like so many air pokers, 
stirring up the gases, commingling and uniting with them 
most effectively. The quantity of air so admitted can be 
supplemented, in case of need, from the ash-pit through 
the air box under the bridge. This question of air admis- 
sion to the gases is of the utmost importance. If the air 
is admitted in a body or a sheet it cleaves its way through 
the gases, does not mingle with them, and produces a 
cooling effect ; but when broken up into small streams and 
admitted with force, it completely penetrates the gases 
without chilling, and thoroughly stirs them up; the addi- 
tional quantity of oxygen is admitted, and combustion 
completed. By the use of the deflecting plate, not only 
are the gases as they leave the fire prevented from pass- 
ing along the furnace crown direct into the tubes, but the 
lower part of the combustion chamber is, to a great extent, 
utilised as heating surface. Although the question of air 
supply is of the utmost importance, and not to be neglected, 
yet it does not by any means comprise the whole ques- 
tion of economy due to the application of forced 
draught. There are other great advantages, which may be 
called ‘‘ mechanical,” in contradistinction to the chemistry 
of combustion. For instance, combustion is rendered in- 
dependent of weather or climate, which is of immense 
advantage and gain in light following winds and hot 
climates. Under natural draught the overpowering exer- 
tions of the firemen fail to get steam, and coals are con- 
sumed to low evaporative efficiency. Then, again, with 
forced draught we are better able to carry steam with the 
wretched coal occasionally per at various foreign 
ports; but most important of all is the gain whilst clean- 
ing fires. Many of you are well aware—more particularly 
in the case of cargo boats—that steam cannot be main- 
tained whilst cleaning fires without reducing the speed of 
the engines, and frequently is is nearly an hour before full 
pressure is obtained. With forced craught and short 
grates the fires are quickly cleaned, and within a very 
short time the power of the blast burns the fire into good 
condition, Whilst cleaning a fire, steam is readily main- 
tained, for the blast being shut off that fire, increases the 
pressure in the other ash-pits, and thus good steam can 
not only be maintained but the coals are efficiently con- 
sumed. 

It is the writer’s practice, when the coals are fairly free 
from clinker, to draw from the fire clinker whenever felt, 
and never clean a fire at stated periods, Due to these 
causes we are enabled to increase the ship’s speed on the 
same consumption, or ease the engines and maintain the 
same speed of ship with a saving incoal. The writer can- 
not give any definite rule as to grate area, this depending 
upon several considerations, more particularly when alter- 
ing existing boilers. The first consideration is the quality 
of coal intended to be used. It is impossible to burn 
** Duff” ona grate area arranged forscreened coal. Then 
arises the question of increased speed or reduction in con- 
sumption. A continuous record of the funnel tempera- 
ture should be kept, and this is of great importance, as it 
clearly indicates what is going on in the furnace, and the 
best guide not only to the air supply, but to the most 
efficient area of grate. 

In some systems of forced draught the air, before being 
forced into the ash-pits, is made to circulate through or 
about a series of tubes or passages in direct contact with 
the hot waste gases as they pass tothefunnel. There can 
be no — every unit of heat so obtained and returned 
to the furnace is a unit of heat saved, but nothing more. 
The writer is of the opinion that the extra cost of titting a 
special apparatus, and the increased fan power necessary 
either to overcome the friction of driving the air through 
or about a number of small tubes without reduction of 
pressure, or to pass an extra volume through the fan due 
to the expansion of the air by heat, much exceeds the 
value of the heat so obtained. 

There is also another question which does not appear to 
have had that consideration it deserves. Take a steamer 
trading to India, say the Hypatia, where the fan is at 
the bottom of the engine-room, and passes from 8000 to 
10,000 cubic feet of air per minute, The whole of this air 
supply has to pass down the engine-room skylights, with 
the result the engine-room, even in the Red Sea in the 
hottest weather, is quite cool, which, I think you will 
admit, is of great value. Again, the air passing through 
the casing on the boiler front absorbs the radiated heat in 
its passage to the ash-pits, and the casing is always cool, 
and thus the stokeholds are never hot. 

The question of efficient fans and the best method of 
driving them is of serious consideration. The writer has 
tried various types of engines, driving the fans by leather 
belts, cotton ropes, friction gear, and direct-acting, but 
for some time past has used Chandler’s combination of 
high-speed engine and fan, driving direct, with the most 
satisfactory results, running night and day continuously. 
As an instance, in the Hypatia the fan and engine ran 
twenty-four days and wight continuously, without once 
being stopped or giving the slightest trouble. Having 
somewhat fully elt upon the principle of forced 





draught, the writer now proposes to lay before you the 
commercial results of his experience. 

In 1884 the writer first applied forced draught to the 
3.8. Marmora. The result proved so satisfactory that, 
when tho s.s. Stella was built, in 1885, it was decided 
forced draught should be applied. Messrs. Wyllie and 
Morison’s system, which admits the air practically the 
same as in the Marmora, was fitted, but by this system 
the air is heated by the waste gases of the funnel. After 
the Stella followed the steamers in the order named in 
Table I. These steamers are fitted with the writer’s 
system. 

Table I. gives particulars of the steamers, including 
engines and boilers, and the year in which they were 
forced draughted, By reference to this Table you will 
observe the steamers vary in size from 1250 to 3600 tons 
deadweight — capacity, and they are in the Indian, 
Mediterranean, and south of Spain trades. The engines 
are compound or triple, working under boiler pressures of 
65 lb. to 160 Ib. 

The remaining Tables are abstracts of more detailed 
tables (not printed herewith, but forming part of the 
paper) relative to the coal consumption of the steamers 

armora, Dania, and Etna; and illustrate the advantage 
of forced draught as applied to the consumption of “‘ in- 
ferior coal” in the Marmora, ‘‘good coal” in the Dania, 
and ‘‘increased speed ” in the Etna. 

In the detailed Tables no allowance was made for bad 
weather, indirect courses, or other incidents much expe- 
rienced in the ‘‘ Bay ” trade. 

The mean speeds in knots are, the distance taken over 
the whole period divided by the hour’s steaming, and 
therefore not what is generally known as the speed of a 
steamer, 7.¢., as taken by log in fine weather. 

The following is a summary of results concerning the 
s.s. Marmora : 

S.S. “Marmora.”—Summary of Results. 
| | | 
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Hour. 
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Total Cost of 
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Natural Draught. 7 
Mean of twelve voyages, 16.81 
Forced Draught. 
Mean of eleven voyages’ 16.69 
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We tind, taking eleven voyages forced draught as 
against twelve voyages natural draught, a }-knot reduc- 
tion in speed and a saving in coal; but there was a saving 
per voyage of 424 per cent. effected in the cost of the 
bunker coals, equal to 33/. 7s. 4d., and as this steamer 
made eleven voyages in twelve months, the saving per 
annum due to burning inferior coal was 367/. As it may 
be estimated the reduction of } knot in the speed produced 
the saving of {ton per day, equal to 13 tons per voyage, 
therefore, with the object of avoiding possible inaccuracy, 
the value of this difference had better be deducted from 
the 367/., thus reducing the saving per annum to 330/, 
Although the difference in price between good and inferior 
coals was at that date sufficient to effect the above saving, 
yet at the present day the difference is much less, there- 
fore the saving at present prices may be estimated at 2701. 
per annum. 

In the Daniaa fairly good coal was used (see Table IIT.), 
and so far as possible the same class of coal was obtained 
each voyage. 

S.S. ‘*Danra.”—Summary of Results. 





From this comparison we find the speed practically the 
same, and in round figures a saving in the consumption 
per day ar eg: | of 20 per cent., and a saving in the con- 
sumption for all purposes per day steaming of 13 per 
cent. 

Taking the average length of voyage at sixteen days 
and eleven voyages per annum, we have a saving as fol- 
lows: 

Saving per annum on consumption for all 
purposes per day steaming: 

Sixteen days x 11 voyages x 14 tons=264 tons ge 
at 7s. 6d. net aie oh 33 os as 99 0 0 

One fireman less, at 61. permonth=perannum 72 0 0 

As less bunker coals are required more cargo is carried, 

and the gain due to this, per annum, is as follows: 
264 tons extra cargo carried outwards 
132 a a homewards 
Net freight on 264 tons outwards lesscost per £ 8. d. 

ton discharging extra cargo .. oe es 69 7 8 
Net freight on 132 tons homewards less cost 

per ton discharging extra cargo ; 4516 1 

105 3 9 


It is estimated the shipping and discharging 
of this cargo will cause a loss during the 
11 voyages of 14 days= “ ‘= uy 


23. d 


020 

8 1 9 

S.S. * Danta.”—Saving per Annum due to the Applica- 
tion of Forced Draught. . 


s. 
99 0 0 
72 0 0 
8 19 


Net gain per annum 256 1 9 


In the Etna we have a different altogether, for 
this steamer was first converted to triple-compound and 
forced draughted afterwards. Although the writer does 
not wish in this paper to at all enter upon the question of 
‘“* tripling,” yet he considers it necessary to put before you 
natural draught data, that you might be better able to 
——s what has been done. 

he summary of results is in Tables IV. and V. 


S.S. “Erna,.”—Summary of Results. 


Saving in bunker coals 
Firemen less.. oe 
Extra cargo carried 
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D per Day 
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Conditions. ay 
Steaming. 





Natural Draught. | 
Mean ten voyages x .| 21.95 
» _ three voyages—| 
*tripled” se | 27.72 


} 


We thus see the speed was reduced by } knot, anda 
gain in the total consumption of 28 per cent. due to 
‘ tripling.” 

S.S. “ Erna.”—Summary of Results. 
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Comparative results .. 








| Days 
Steam- 
ing 


Conditions 
: Day 
| Hour. \daneenioes 


per Day 
Steaming. 





Mean three | 
d 


“tripled” 
Mean six 
“forced draughted ”.. 


voyages—! | 
* yal ace 7.58 
voyages—' | 
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Knots A 
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Days 
Steam- 
ing. 


Conditions. 





"Natural Draught. | 
Mean of thirteen voyages} 16.31 7.91 

Forced Draught. 
Mean of eight voyages .. 


9.84 10.96 


15.89 7.44 


panes 


7.66 
2.18 | 


9.37 





1.59 


Taking eight voyages forced draught as against thirteen 
voyages natural draught, we have a reduction in speed of 
nearly half a knot. A saving in the consumption per 
day steaming of 22 per cent., and a saving in the con- 
sumption for all purposes per day steaming of 14.5 per cent. 

The whole of the forced draught voyages were made 
during the winter months, and the loss of speed was 
principally due to that cause, as shown by the following 
comparison, in which the voyages are taken during the 
same months, ¢.e., September to February. 


_S.S. “ Danta.”—Second Comparison, 


Comparative results . .} 
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Comparative results 





It will thus be seen the speed has increased a little more 
than ? knot, and a saving of 4.3 percent. in the total con- 
sumption per day steaming, due to forced draughting. 
But for voyage 76, in which the coals proved wretchedly 
bad, increasing the consumption of a ton per day, also 
voyage 77, in which the exceptional bad weather ex- 

rienced materially reduced the speed, the results would 

ave proved much better ; however, taking the increased 
mee as given in the above Table, and not considering 
the saving in consumption, we practically gain one steam- 
ing day in nine, or twenty-four steaming days per annum, 
equal to a saving of 360/. per annum. 

Throughout the whole of these trials there was no 
alteration of propeller, but the same propeller was re- 
tained in each case; nor yet, in the case of the Marmora 
or Dania, were any alterations made to the engines which 
could affect the steam used. The engines and boilers 
in each of the three steamers are by Messrs. Blair and Co., 
Stockton-on-Tees, and the Etna was tripled by the same 
firm. Although the application of forced draught only 
affects the consumption so far as the main boiler is con- 
cerned, yet the writer, fully appreciating the difficulty in 
apportioning the correct quantities used for other purposes 
than the propulsion of the vessel, considered it advisable, 
from a commercial point of view, to base the saving due 
to the application of forced draught on the total quantity 
of coal ui r voyage for all purposes. 

If the saving in the consumption for propulsion only 
had been taken as the basis of comparison, the Dania 
would have shown a much larger gain per annum, and 
taking into consideration the difficulty of obtaining suit- 
able small coal—more especially free from clinker—for 
steamers which do not always bunker in the same place, 
the writer is of the opinion it is more economical with 
compouud engines to use a fairly good coal and reduce 
the consumption, and due to the reduced quantity of 
coals used with ‘triple- compound engines, the writer 





believes it more economical to increase the speed. 
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TABLE I.—PARTICULARS OF STEAMERS AND MACHINERY. 
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The Hypatia has just completed her third Indian 
voyage, during which she has steamed in all 253 days, and 
of course the greater part of her bunkers have been taken 
abroad. There is a slight increase in the speed, and a saving 
of 13 per cent. in the consumption. 

Forced draught was applied to the Stella when built, 
and also to the Hecla when being converted to triple-com- 
pound, and thus the actual gain due to forced draught 
cannot be given, although the Hecla, as you will see in 
Table I., is practically a sister ship to the Etna, and 
engined and tripled by the same firm, and so far shows 
equally as good results. The Hilda has not yet run long 
enough to say anything definite. 

In conclusion, the writer wishes to point out that his 
principal object has been to show the commercial value of 
forced draught, more than a consideration of the subject 
from an engineer’s point of view, and he would wish to 
be upon you the important fact that the results 
he has been able to put before you are the outcome of actual 
work done ; and, furthermere, that the boilers are notin 
any way specially designed for forced draught, or in any 
respect different to the generality of marine boilers. 

he writer having seen a letter in one of the technical 
journals in which the gentleman who wrote the letter 
takes the credit of having ‘“‘ fitted the first steamer ever 
worked at sea with forced draught,” and also claims to 
be ‘‘ the first that ever used forced draught successfully as 
anormal condition of working in a sea-going steamer,” it 
appears to the writer only right to say the Marmora 
sailed from the Tees on October 3, 1884, whereas the New 
York City did not sail from the Clyde till October 13, 
1884, and the data put before you in this paper, it is 
believed, sufficiently shows the Marmora proved a success. 





VOLATILE VAPOUR ENGINES. 
On the Possible Advantage of using Highly Volatile Liquids 
in Tieu of Water for the Purposes of Propulsion.* 
By Mr. A. F. Yarrow, Member of Council. 
In dealing with the present subject I propose simply to 
describe a launch propelled’ by means of a highly volatile 
hydro-carbon, which mode of propulsion is, I believe, for 





* Paper read at the twenty-ninth session of the Insti- 
tution of Naval Architects. 





the first time brought before the notice of this Institu- 
tion, und therefore I hope it may be of interest. We have 
lately completed the launch. The boat is 36 ft. in length by 
6 ft. beam, and is built of steel. The hull weighs 14 cwt. 
and the machinery 6 cwt., making a total of 1 ton. As 
regards the hull, there is nothing which calls for special 
remark, : 

The propelling means is placed at the stern, 
and consists of an ordinary direct-acting inverted engine, 

rovided with the usual link motion, feed pumps, 
Ke. The vapour generator is placed immediately aft of 
the engine, and consists of a copper coil inclosed within a 
double sheet-iron casing, the intermediate space between 
these cases being filled with asbestos. Below the coil is 
an iron pipe, bent into the form of a ring, perforated with 
holes, and arranged as in a Bunsen burner, so that a 
mixture of hydro-carbon and air can be forced into it, and 
ignited on issuing through the holes. In the bow com- 
partment, and of a capacity of 40 gallons, is placed an 
air-tight copper tank for containing the hydro-carbon, 
care being taken that the bulkhead aft of it should be 
perfectly water-tight, so as to avoid any possibility of the 
liquid finding its way into the central portion of tke boat. 
This tank is placed in communication with the feed pumps 
by means of a pipe passing outside the boat close to the 
keel. The feed pumps deliver into the bottom of the 
vapour generator previously alluded to. The exhaust 
from the engine passes into two condensing —_ placed 
longitudinally, one on each side of the keel; these pipes 
deliver into the tank, this being a somewhat similar sys- 
tem of condensation to that frequently adopted in steam 
launches for the sake of retaining the fresh water when 
working at sea. 

There are two hand pumps, the one on the port side 
having its suction in connection with the tank, and its 
delivery joining the delivery pipe from the pump on the 
engine ; thus by working this hand pump the hydro-carbon 
can be drawn from the tank and forced into the bottom of 
the coil. On the starboard side is the other hand pump, 
which forces air into the top of the tank; this becomes 
charged with vapour and passes back through a pipe car- 
ried along the gunwale to a supplementary burner placed 
below the vapour generator, and arranged to ignite the 
main burner previously described immediately it comes 
into operation. In order to start the launch the air pump 





| is first worked by hand, and as soon as the air charged 





The fuel supply requires no attention whatever, being 
perfectly self-acting, all hand-firing being abolished ; 
and owing to the absence of coal the whole arrangement 
is extremely cleanly. Also one person, with ease and 
comfort, can take entire charge both of the steering and 
management of the machinery. To stop the boat, all that 
is necessary is to cut off the supply of vapour, and no 
further attention is required. With a view to identify this 
class of launch, we distinguish it as the ‘‘ Zephyr type,” 

Touching the first cost, it practically remains the same 
as if steam were used; and as regards the expense of 
working, from the experiments we have made, a speed of 
seven to eight miles an hour requires a consumption of 
hydro-carbon of about one and a quarter gallons per hour. 

e hydro-carbon used is one of the early products in the 
distillation of petroleum, having a specific gravity of from 
-725 to .730. This liquid is an article of commerce in the 
United States, and can be purchased there at the rate of 
5d. per gallon. 

It will be seen from the description that the vapour 
consumed is practically that which goes to the burner, 
since that which performs work in the engine is exhausted 
into the condensing pipes running along the bottom of 
the boat, and is forced back to the tank to be used over 
and over again ; consequently, if expense be an object, a 
cheaper liquid can be used for heating purposes. 

Touching the durability of the arrangement, there has 
not been sufficient time to arrive at any data, but owing 
to the extreme simplicity of the generator, and as there 
is no sediment deposited by the liquid, and as the tem- 
perature at which evaporation takes place is yery Jow, 
there is every reason to expect that the generator will be 
vastly superior in point of durability to a steam boiler. 
To illustrate the low temperature at which evaporation 
takes place, I may mention that when running full speed 
it is quite possible to place one’s hand directly over the 
funnel without inconvenience. 

Whatever credit is due for the successful carrying out 
of the system described, I wish to state that none of it 
belongs to us; and, as often happens, the patentees may 
not be the real inventors, therefore I abstain from men- 
tioning names, 





Perro.evuM As Fvet.—We learn that a large Russian 
ironclad, the Tchesme, recently launched at Sebastopol, 
and having displacement of over 10,000 tons, is to have 
her boilers heated with petroleum, 
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FORCED DRAUGHT IN THE NAVY. 
Boilers under Forced Draught on the Closed Stokehold 
System.* 

By Mr. Tuomas Sopgr, R.N., Member. 


In 1883 a paper was read by Mr. Butler, of the Ad- 
miralty, in which the introduction of forced draught into 
vessels for Her Majesty’s Navy was, so far as I am aware, 
first brought to the notice of members of this Institution. 
The two ships described were the Satellite and Conqueror; 
a full account of the method of fitting the system was 

iven, together with the results of the trials which had 
n made in 1882, and in the early part of 1883, but no 
experience had been obtained with either of the vessels 
as to what was likely to occur when on actual service 
at sea. 

At that time it was apprehended in some quarters that, 
although the closed stokehold system had the great ad- 
vantage of considerably increasing the evaporative power 
of the boilers, experience would prove that their durability 
would be diminished. The system has now had a trial 
lasting over some years, and it is found that the boilers 
of vessels fitted with the forced draught are in quite as 
good condition as those which are worked with natural 
ventilation only. 

Since that date, practically all the vessels which have 
been built for the Navy have been fitted with the forced 
draught on the closed stokehold system, and many of 
them have served one or more commissions at sea, the 
boilers being subject to the same conditions as is usual in 
the case of war vessels. Of the two vessels, the Satellite 
and Conqueror, the latter has not n in commission, 
but has only been employed temporarily in the Steam Re- 
serve, and in the manceuvres of last year. The Satellite was, 
however, commissioned in the early part of 1883, for 
service on the Pacific station, and in 1886 was recommis- 
sioned for a further term of three years. The sister 
vessels, supplied with machinery and boilers by the same 
firm, but fitted with natural ventilation only, have been 
similarly employed. The vessels are engaged on the 
ordinary service to which war vessels are ican, and the 
boilers have had practically the same amount of work. 
The boilers have been carefully examined and drilled, and 
water tested at the usual intervals; and, as far as can be 
seen, the boilers of the Satellite are now in quite as good 
condition as those of the other vessels of the class, The 
ey steam pressure has been maintained, and the 
boilers are reported as being good for many years’ further 
service. 

The twin-screw torpedo ram Polyphemus, of 2640 tons 
displacement, was fitted with her present boilers in 1884, 
There are eight low circular boilers of the ordinary Navy 
type, each with two furnaces 3 ft. 4 in. in diameter, with 
a length of grate of 6 ft. 9in. On her official trial the 
poe developed 5520 indicated horse-power. The stoke- 
holds are closed, air being supplied by four fans ; no pro- 
vision is made for natural ventilation, and when at sea the 
boilers are generadly under air pressure. This vessel has 
not enly been engaged on the ordinary naval service since 
1884, but for several months was employed in making ex- 
periments with torpedo tubes, when the boilers were 
subject to most unequal working. The Polyphemus was 
recommissioned in October, 1887, when her boilers were 
reported to be in a most satisfactory condition, and fully 
capable of maintaining the original steam pressure of 
110 lb, Owing to the use of the boilers for distilling pur- 
poses, and consequently scale being deposited on the heat- 
ing surfaces, a few tubes leaked occasionally during the 
earlier part of her commission, and in March, 1887, it was 
decided to fit double distillers, Since these have been 
fitted, and the boilers supplied with fresh water, the tubes 
have kept quite tight, and no difficulty of any kind has 
been experienced with the boilers, 

Torpedo boats are, as is well known, fitted with closed 
stokeholds, and it is very satisfactory to know that when 
the simultaneous full-speed steaming down the Channel 
in May of last year took place, there were only two cases 
in which the boilers gave trouble, being those of the two 
boats in which the crowns of the fireboxes came down 
through shortness of water—clearly not attributable to 
the use of the forced draught. 

Those who are acquainted with the method of con- 
ducting Admiralty trials know that the boilers are more 
severely tested during the official forced draught trials, 
which are made when machinery is received from the 
contractors, than they are likely to be afterwards, 
Yet the experience of the receiving officers at the dock- 
yards proves that the condition of the boilers after such a 
trial, is, as a rule, much better than in the old days when 
the steam blast was used, 

The total number of ships whose forced draught trials 
have been completed, since the introduction of the system, 
is fifty, representing a total indicated horse-power of 
254,000. Of these, the only cases in which any difficulty 
with the boilers was experienced was in three of the 

vessels af the Archer class, when the boiler tubes leaked. 
On examination it was found that this was not due to the 
use of the forced draught, but, te purely local causes. This 
was remedied, and the trials satisfactorily completed, 
Recently the Porpoise, one of the vessels of the class, has 
made a continuous trial of ninety-six hours’ duration at 
the full seagoing power, with most satisfactory results. 
The boilers were, during the whole of the trial, worked 
with a moderate air pressure, and, so far as their con- 
dition was concerned, the trial could have been lengthened 
to any desired extent. 

The closed stokehold system lends itself admirably to 
the necessities of vessels in actual warfare, for it is neces- 
sary that the openings down to the engine and boiler- 
rooms should be kept as small as possible, and in all cases 





* Paper read at the twenty-ninth session of the Insti- 
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the machinery department would be closed down, and the 
air supplied by artificial means, and with any system but 
that of the closed stokehold, to have the same advantages 
as to | sme it would be necessary to provide two 
sets of fans, one for the fires and the second for ventila- 
tion of the boiler-rooms. Taking the case of the two 
cruisers, the Amphion and Orlando, the latter being 
fitted with closed stokeholds, while the former has natural 
ventilation only, the area of opening for the admission of 
air to the boiler-rooms is in the Amphion 207 square feet, 
while in the Orlando it is only 103 square feet, although 
on the official trials the Orlando’s machinery develo 
8700 indicated horse-power to 5600 only in the Amphion. 
With the stokeholds closed and under air pressure it is 
easy to provide by sliding shutters in suitable places for the 
complete ventilation of the whole of the spaces round the 
boilers, such as the smokebox compartments, which, owing 
to the high temperature of the fires and ag inthe uptakes, 
are liable to become hot. The men also experience but 
little, if any, inconvenience when in the boiler-rooms, for 
although the apparent temperature is high, owing to the 
ash-pit dampers being off, the air is constantly changed, so 
that the actual temperature is not excessive. 

As to the effect on the heating surfaces of the boilers 
when working with forced draught, it is immaterial 
whether the stokehold is closed or any other system of 
forced draught is used ; the temperature of the fires is the 
same, supposing the boilers to be doing the same amount 
of work, and so long as the mar surfaces are clean, no 
harm will ensue ; but if they are allowed to become coated 
with scale or dirt, the result will be the same in the two 
cases. The boilers of war vessels, when the main engines 
are not at work, are constantly in use for distilling pur- 
poses, and, with the old distillers of the single type, in 
which the salt was deposited in the distilling boiler, jit 
was impossible to keep the boilers clean, but with the 
double distillers which have been recently introduced, in 
which the steam, after heating the water in the evaporator, 
is returned to the boilers, no difficulty will be experienced 
in keeping the boilers in such a condition that they may 
be used at any time with the forced draught. 

In the above remarks, attention has not been directed 
to any special type of boiler, but as the Rattlesnake is the 
only vessel in the Navy which has been worked con- 
tinuously with more than one boiler of the locomotive 
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draught are usually of four hours’ duration, so that no 
reliable results have been ascertained as to the actual con- 
sumption of coal. The trials are to ascertain the maximum 
power that can be developed by the engines and boilers 

and the duration of trial being short, particular attention 
is not paid to the coal consumption. When working at 
the maximum power with the forced draught, neither the 
engines nor boilers are worked under their most economical 
conditions, the object being to get as much power as pos- 
sible out of the machinery, so that in the case of an 
emergency the vessel may be driven for a time at her 
uttermost speed. At lower powers, however, with a 
moderate air pressure, the boilers work economically, the 
supply of air is uniform, being regulated by the speed of 
the fans, so that the economy will be greater than when 
trusting entirely to the funnel ‘draught. In the case of 
vessels on war service, it is necessary to continually alter 
the speed, but this is found to have no injurious effect 
on the boilers. Provision is made by fitting a pipe with 
a valve in it to admit the steam direct to the condensers, 
and so prevent its blowing off on deck, and it is never 
necessary suddenly to alter the condition of the boiler- 
rooms, the speed of the fans being varied gradually to 
suit the altered circumstances, 

The belted cruisers are tke largest vessels in the Navy 
which, up to the present, have been tried with triple- 
expansion engines, and six of these have within the past 
year completed their official trials. These six vessels were 
engined y, three firms—Messrs. Napier, Palmer’s Com- 
pany, and Earle’s Company. The engines are horizontal, 
and, excepting details of construction, are practically the 
same in the different vessels. There are four double-ended 
boilers to each vessel, and there is only one point of differ- 
ence in their construction to which I would call attention. 
Each boiler is fitted with six furnaces, three at each end ; 
in the Orlando and Undaunted, by Palmer’s Company, 
and the Narcissus and Immortalité, by Earle’s Company, 
there is one combustion chamber to each opposite pair of 
furnaces—that is, three combustion chambers, with water- 
ways running fore and aft the boilers between them. In 
the Australia and Galatea, by Messrs. Napier, there is 
one combustion chamber only to the six furnaces. The 
results obtained by the single combustion chamber boiler 
are = 4 to the others, as will be seen from the follow- 
ing Table: 





Undaunted.| Australia. Galatea. Narcissus. | Immortalité. 
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Palmer’s 
Company, 
Jarrow 
14 ft. 104 in, 
16 ,, 
1 


Makers of engines 


Diameter of boiler (external) 
Length of boiler “ me ae 
Firegrate area, in square feet (total) 
Tube surface, in square feet (total) 
Mean I.H.P. during the four hours’ 
Maximum I.H.P. for one half-hour 
Steam pressure in boiler (mean) .. 
Air pressure in stokeholds (mean) = 
1.H.P. per square foot of grate (mean) .. 
(maximum) 


6 ” 
540 
845 
739 
120 
129 

1.05 
16.18 
16.88 
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trial 8, 
9, 
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Earle’s 
Company, 
Hull. 

14 ft. 8hin. 
” 

13,152 


8,737 
9,362 
126 


Earle’s 
Company, 
Hull 


Palmer’s 
Company, 
Jarrow 
14 ft. 10} in. 
16 6 
40 


R. Napier 
and Sons, 
Glasgow 
14 ft. 8} in. 
16,, 9 
500 


13,480 
8,876 
9,180 

132 
1.75 
17.75 
18.26 


R. Napier 
and Sons, 
Glasgow 
14ft. 8} in. 
16,, 9 
500 


13,480 
9,219 
9,653 

138 


1.15 
18.44 
19.30 


” ” ” ” ” 


2 
17.90 
19.18 

















type, it will be interesting to learn the effects of forced 
draught on this special t of boiler, The Rattlesnake 
was built and cogent by Messrs. Laird, and is fitted with 
two sets of triple-expansion vertical engines, the dia- 
meters of the cylinders being 184 in., 27 in., and 42 in. re- 
spectively, with a stroke of 18 in. The boilers, four in 
number—diameter of barrel 5 ft. 10 in., length 16 ft. 6 in. 
—are of the locomotive type, but with wet bottoms to the 
fireboxes. In the firebox running fore and aft are three 
water tubes, flat shaped, 13} in. by 3in. at the bottom 
and increasing to 205 in. by 4Zin. at thetop. The total 
grate area of the four boilers is 126 square feet, with 
atube surface of 4085 square feet, the length of the tubes 
being 7 ft. 94 in. between the tube-plates, and diameter 
1fin. The official trial, which lasted three hours, was 
made in February, 1887, when the following results were 
obtained : 
Mean indicated horse-power for th 
three hours a ie 
Maximum indicated horse-power ... 
Mean number of revolutions of en- om 
19.5 knots 


gines ... it i 
Speed of vessel ... rr pil ‘ 

ean air pressure in boiler-rooms ... 2.39in. of water 
Maximum air pressure in boiler- 
rooms ... 


OES Oi .. 25 
Average steam pressure in boilers ... 135 1b, 


The boilers were found after the trial to be in a very 
satisfactory condition, and the vessel was placed in com- 
mission with a view to testing the efficiency of the ma- 
chinery and boilers in actual service at sea. Since then 
the vessel has been constantly employed, and in the 
manceuvres of last year in the Channel took an active part, 
when she was worked at various speeds, not gradually, 
but from full to slow speed and vice versd suddenly, and 
on no occasion did the boilers give any trouble. It must; 
not be forgotten that the boilers of war vessels are subject 
to most unequal working, and the strains brought on them 
are of necessity in excess uf those on the boilers of vessels 
employed on ordinary mercantile service, At first, in 
the Rattlesnake, some difficulty was experienced with 
the firebars, which were found to burn, and require 

tial renewal after the boilers had been run at full power 

or some hours. This was remedied by fitting water pans 

in the ash-pit, as is usual in torpedo boat boilers, and 

since then no difficulty has beenexperienced. In all later 

vessels provision has been made for letting water into 

s fitted in the ash-pits when the vessels are under 
orced draught. 

The official trials for maximum power under forced 
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Considerably more power could have been obtained 
from the Galatea had the engines been large enough to 
take the steam, for during the greater portion of the time 
steam was blowing off at the safety valves. I must not 
omit to mention that in the latter vessel feed-water 
heaters were fitted and the feed punips were automati- 
cally worked, to which, probably, a portion of the satis- 
factory results may be accredited ; still, I think the results 
show the superiority of the single combustion chamber, 
which has also the further advantage of reduced weight, 
and probably increased durability. 





GeRMAN SHIPBUILDING. — A new steamer, named the 
Valeria, is about to be placed on the South American line 
of the Hamburg and Pacific Steam Navigation Company. 
The Valeria is built entirely of Krupp steel, and she will 
be fitted with engines even more powerful than those of 
the Cordelia, the Bianca, the Lavinia, and the Virgilia, 

cipher built for the same line. The Virgilia, it may 
a added, recently made a voyage from Antwerp to 
Mollendo (Peru) in thirty-six days, or about fifteen days 
less than the time hitherto occupied in making a similar 
run. The Valeria is 300 ft. long, 36 ft. beam, and 27 ft. 
deep. She is thus 30 ft. longer than the Cordelia, the 
Bianca, or the Lavinia, and 5 ft. longer than the Virgilia. 
Another steamer for the same line is still in course of con- 
struction. 


ViorortaAn Rattways.—The revenue of the Victorian 
Railway Department has been much more satisfactory 
during the present financial year than was anticipated by 
the officers of the department. Its buoyancy is indicated 
by the fact that during the first twenty-three weeks of the 
existing financial year the returns reached 1,123,000/., or 
an increase of 108,000/. over the receipts during the corre- 
sponding period of 1886-7. The recent mn receipts are 

ame the result of a heavy stock and wool traffic. 
The official estimate of the present year’s revenue was 
2,600,0007., or 147,000/. in excess of that for 1886-7, and 
inasmuch as 108,000/. of the latter sum has been received 
there is no doubt in the minds of the railway officers that 
the surplus at the end of the financial pore will exceed 
200,000/. The net profit at the close of the past financial 
year, after providing for interest on debentures, was 
42,000/., and it is estimated by the Railway Commissioners 
that, even when they have paid all expenses in connection 
with a recent disastrous collision, they will have a surplug 
of 40,000, to pay into the Treasury June 30, 1888, 
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pressure, and then to tomatically. (Sealed February 24, | and Closed . bruary 11, 1887.—The 
‘* ENGINEERING” ILLUSTRATED PATENT i838). Patel cis SnCu cated atte 53 invention pond inproviiog x oo containing . flue or 
RECORD - pment hs da Ol ae mae pn Eom my sf the fire 
x 56 . . 
Coupnixp sr W. LLOYD WISE. Dparatus for ie ae ot Now or, Pmprowed | gases. (Sealed February 2, 1888) 


UNDER THE ACT OF 1883. 
The number of views given in the Specification Drawings is stated 
in each case The price ; where none are mentioned, the 


case, given after the 

sealed, when the date of sealing is given. 

Any person may at any time within two monthe from the date of 
he advertisement of the acceptance of a complete specification, 
we notice at the Patent Ofice of opposition to the grant of a 
‘atent on any of the grounds mentioned in the Act. 


STEAM ENGINES. 


eo 
Ppparatus for e e oti 
Eide Valves of Steam or other Engines. (8d, 2 Figs. 


facing bin the usual manner, and is formed with an upper true 
surface a1 on which works a recessed plate c, which is prevented 
from moving with the slide valve a by means of lugs c', c?, c3 cast 
on the steam chest cover. The plate c is connected by lugs to 
links d jointed to a lever f, one end of which is formed with 
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an elongated slot hole in which works a pin A fixed in a bracket 
that can be adjusted by means of a screw ¢ to vary the length 
of the shorter arm of the lever. The other end of the lever is 
jointed to a piston o working in a small cylinder p, the lower end 
of which is open to the interior of the steam chest, while its 
eg end communiszates with the atmosphere through a pipe w. 
The lifting action of the steam pressure on the piston o is trans- 
imma lever f and links d to the plate c. (Sealed Decem- 
; . 


1206. F, B. M. Partick, Lanark, N.B. 
Improvements in Compound Steam ines. [8d. 3 
Figs.) January 26, 1887.—This invention relates to an improved 
arrangement of triple-expansion marine engines, Three cranks 
are employed with one or two high-pressure cylinders for the first 
stage of expansion, and two cylinders each for the intermediate 
or second stage and the low-pressure or third stage. When adopting 
a single high-pressure cylinder A1 (Fig. 1), its piston is connected 








to the middle crank G 2, and an intermediate and a low-pressure 
cylinder, B1, C1, and B2, C2, are arranged tandem in connection 
with each of the other cranks G1, G3. When two high-pressure 
cylinders Al, A 2, are employed, they are either placed tandem as 
indicated in dotted lines in Fig. 1, over the middle crank, 
the other cylinders remaining as before; or, as shown in Fig. 2, 
the high-pressure cylinders Al, A2, are each arranged tandem 
with a low-pressure cylinder over the outer cranks. (Sealed 
January 27, 1888). 

1208. F. B, M. Harman, Partick, Lanark, N.B. Im- 

rovements in Compound Steam es. (Sd. 3 Figs.) 

anuary 26, 1887.—This invention relates to marine engines work- 
ing with four stages of expansion. In Fig. 1, a first stage Al, a 
second stage B!, and a third stage cylinder, C! are each arranged 
tandem with one of the fourth-stage cylinders D!, D?, D*, the 
pistons of the latter being each connected to one of the three 


Fig 3 














cranks. In Fig. 2 two fourth-stage cylinders D1, D? are arranged, 
one each over the outer cranks, and two third-stage cylinders 
C’, C? are arranged over the middle crank, the remaining first- 
stage cylinder A!, and second-stage cylinder B!, being arranged 
tandem with the two fourth-stage cylinders D', D?, (Sealed 
January 27, 1888). 

2432. R.R. Bevis, Jun., Birkenhead, Chester, and 
J,D. Churchill, London. improvements in Compound 
Steam es. (8d. 8 Figs.) February 16, 1887.—A throttle 
valve is arranged between successive cylinders in such a manner as 


‘ater 
ilers and other ptacles, (8d. 3 Figs.] No- 
vember 29, 1886.—A float C rises and falls with the level of the 
liquid in the vessel T, which is in constant communication with 
the interior of the boilerto be supplied. The float C is provided 
with a rod O projecting in the oak of the hook H that is periodi- 
cally oscillated by means of the cam K actuated by con- 
tinuously revolving shaft B, which also drives the boiler feed pump 
A. When the float C has risen above the normal water level in 
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the boiler, the projection O is also raised so as to prevent the hook 
H from returning into the position shown in the figure, The arm 
J is also retained in an elevated position so as to raise the rod F, 
which by means of its foot-piece F! lifts the suction valve G from 
its seat, and holds it in this position during the time the rod F is 
held suspended. The water drawn into the pump cylinder is by 
this means returned through the open valve, and is not pumped 
into the boiler, till by the descent of the float C the various parts 
are allowed to assume the positions shown in the figure, and the 
valve G is released. (Sealed January 27, 1888). 


3853. H. Corden, Hull, Yorks. Improvements in 
Boilers. [6d. 2 Figs.) March 14, 1887.—The improved boiler 
is provided with two double trumpet-shaped water tubes a, b 



































placed horizontally one below the other across the firebox, and 
crossing one another at the centre, where their diameter is 
smallest. They are formed with shoulders a, a, which serve as 
expansion rings. (Sealed March 9, 1888). : 


BOILER FURNACES. 


1436. A. W.Bennis, Bolton, Lancaster. Improve- 
ments in or Appertaining to Apparatus for Su: lying 
Fuel to Furnaces. (8d. 2 Figs.) January 29, 1887.—Th 
invention relates to improvements in the mechanical stokers de- 
scribed in former patents granted to applicant, and has special 
reference to Patent 1308 of 1875. The mode of action is as follows: 
being placed in the hopper, and the shaft M being caused to 
revolve slowly, the cam D alternately pushes the pusher G forwards 
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and backwards, crushing and feeding the coal, which falls down 
upon the plate L. Thecam D also intermittently draws back the 
tappet C with the rod B, shovel A, and spring E, and lets them 
slip again. The shovel then flies back and drives the coal in front 
on to the fire. The spring E petes eee at each end, changes 
from a state of compression to that of tension as it passes the 
neutral point, and thus produces an effective buffering action, so 
that no abutment or stopis required. (Sealed February 3, 1888). 


2099. J. A. Drake, ee, Yorks. Improvements 

in Furnaces es to Steam Gas Re- 

and the like. [ls. 3d, 17 Figs.) February 10, 1887,— 

The improvements relate to the construction of brickwork furnaces 

arranged outside or underneath the boilers. February 28, 
888). 


— 


2153. C. Johnson, South Hetton Colliery, Durham. 


INJECTORS. 


2177. H. Holden and R.{G. Brook, Salford, Lan- 
caster. vement in Injectors. [ls. 3d. 14 Figs.) 
gps Ban 887.—This invention relates to injectors in which 
both ust or low-pressure m high-pressure or live 
steam are used to im velocity-to water. 
— after a jet oy n a oteam 
tween pressures on the respective sides of a diaphrag: 
are altered, anda valve i -e- to admit live steam to the jet of 
liquid in the ejector for the purpose of increasing its velocity. 
(Sealed March 2, 1888). 


3839. W. S. Tomkins, Manchester. Improvements 
in Injectors for Feeding Steam Boilers or 
Raising and F uids 


rators and for orcing Li for 
o (8d. 7 Figs.). March 14, iss This in- 


ther . ] 

vention relates to an injector —y om to work with exhaust 
steam only and toa supplementary injector combined therewith 
to be worked by live or boiler steam. The casing for the com- 
bined exhaust and live steam injector is formed in one piece with 
junctions a! for exhaust steam, a? for water, a3 for live steam, a¢ 
for delivery of the combined steam and water, a and a6 for over- 
flow from the exhaust and live steam parts of the injector re- 
—— The exhaust steam nozzle b opens into the exhaust 

combining cone c, the Seon s of which is combined 
with a short flap c3 hinged at c4, which has a projection c® that 
limits the movement of the flap by coming against the interior 
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of the casing. Live steam through slots c* from the 
annular c$ to the exterior of the nozzle d, the interior of 
which forms the discharging cone of the exhaust steam in- 
jector. When the combined ‘steam and water has the 
discharging cone ¢ of the live steam injector, it passes through 
e? and annular s e out at the delivery junc- 
The junction a? for water to the exhaust steam in- 
rovided with a cock f for controlling the supply of 
water. e water supply and the valve g' for live steam are closed, 
and the valve A! for overflow from the live steam injector is shown 
open in the figures. In starting the combined exhaust and live steam 
injector, when the supply of exhaust steam is turned on, the 
levers f1 and A? are moved slowly by means of a rod /*, thereby 
turning on first the supply of water, then opening the live steam 
supply, and closing the live steam overflow. (Sealed February 8, 


1888). 
STEAM TRAPS. 


592, J: B. Stubbs and J. E. Thornton, Manchester. 
Improvements in Steam Lope 7 and Similar Appa- 
ratus for Removing Water of Condensation, and in 
Low-Pressure Indicators or for Steam 
Boilers. (8d. 8 Figs.) January 14, 1887.—Inventors claim 
mainly the use of one or more expansive bars, tubes, or rods, bent 
in a coil or in any irregular shape, as op to straight lengths 
of the same, with the object of obtaining greater length in a given 
space. Also, the use of one or more expansive coils, or other form 
of rod or tube, for the purpose pine warning of a deficiency in 
the pressure of steam. (Sealed March 9, 1888). 


tion a4, 
jector is 


Cc. Richard, Paris. An Improved Steam 
Trap. (8d. 3 Figs.) February 17, 1887.—Referring to Fig. 1, 
the improved steam trap consists of a conical casing in which are 


fitted a number of discs A fixed at small distances apart on a 
central stem. The series of discs are adjusted by means of aregu- 
lating screw V so as to leave a narrow space between the edges of 
each of the discs and the sides of the casing, so that the steam, 
together with the water of condensation, entering at the upper 
large end of the trap is caused to pass alternately through the 
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narrow spaces between the discs and the casing, and then into the 
comparatively large spaces between each two discs, The steam 
Spaubiosted 
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ng losses 80 at the open: or 
the weber of condensation the re is 80 sachs todusbd that no 
escape of steam takes e discs are made of a meta! having 
a greater coefficient of expansion than that of the metal of the 


casing, so that the hotter omy steam, the smaller will be 
the spaces between the discs and the casing, owing to the in- 
creased expansion of the former, and consequently the greater 








to throttle the exhaust of one cylinder until it attains a determined 
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will be the reducing action of the trap. The edges of the discs 
are bevelled to fit closely against the casing, by which means a 


tight joiné may be made by lowering the screw. In Fig. 2 a single | cally 


disc a of greater depth is provided with three or more proj 4 
circular ribs c, forming grooves b. The screw rod ¢ is free to turn 
independently of the disc. In a further modification the enter- 
ing m is caused to undergo a preliminary expansion before 
coe the chamber containing the discs. (S February 24, 


GAS ENGINES, 


125. A.C. 8 and J. 8 , Redhill, Surrey: 
Improvements x ve Gee Eincaeee, {ls. 8d. 58 
Pigs.) January 4, 1887.—Gearing or cams are employed for con- 
trolling the effective stroke of the piston, thereby drawing in and 
compressing a charge of mixed gases, ting the expansion 
and effecting the expulsion of the burnt gas. The length of travel 
of the piston is controlled by means of an adjustable movable ful- 
crum, such as a slotted radius arm, so as to impart a regulated 
compression to varied supplies of mixed gases. (Sealed February 
21, 1888). 


1189. C.D. Abel, London. (Gas Motoren Fabrik, Deutz 
a/R., Germany.) Improvements in Gas Motor ‘ines. 
{1ld. 7 Figs.) January 25, 1887,—The improvements relate to 
gas engines of the ‘* Otto” type in which a single-acting cylinder 
is made to operate with a cycle of four strokes, namely, drawing 
in a combustible charge, compressing the same, firing, expanding, 
and expelling the product busti A ding the 
present invention four such single-acting cylinders are combined 
to form. one engine having a single crankshaft, the cycles of opera- 
tion in the four cylinders being so timed, that at every semi- 
revolution of the crankshaft one of the cylinders is performing its 
working outstroke, and quently there is a practically con- 
tinuous impulse im: to the crankshaft by the combined 
action of the four cylinders, resulting in a very uniform motion of 
the engine. The action of each cylinder during the cycle of four 
strokes is as follows : When the piston is at the end of its instroke, 
a space exits between it and the end of the cylinder which is filled 
with the combustion products of the previous explosion. In per- 



































forming its outstroke the piston draws in a charge of combustible 
gasand air through the inlet valve E. The gas enters for this 
pen through the regulating valve F into a horizontal pipe G 
n which it mixes intimately with the air entering below, and from 
which it passes into the cylinder when the valve E is opened by a 
cam on a countershaft at the commencement of the outstroke. 
Each two cylinders Cl, C3, and C2, C4, are supplied with gas from 
the same supply pipe G, which branches to either side from the 
central inlet. When the piston arrives at the end of outstroke, 
the cylinder is closed,! so that the charge is compressed {by the 
following instroke. When the pisten has arrived at the end of 
the compressing instroke, the compressed charge is ignited by 
means of the igniting slide H, the piston being made to perform 
its working outstroke by the force of the resulting explosion and 
to transmit the power produced to the crankshaft. Towards the 
end of the stroke the discharge valve J is —— so as to allow 
the products o: bustion to escape during the expelling stroke. 
(Sealed Janwary 20, 1888). 


11,255. P. M. Justice, London. (W. E. Hale, Chicago, 
u., U.S.A.) Improvements in Gas an mp En- 
gines, [ls. 6d. 18 figs.) August 17, 1887,—By the backward 
movement of the engine piston 4 air and gas are drawn into the 
reservoir X and into the cylinder. On the forward movement of 
the piston the mixture is compressed in the reservoir, and passes 
at the proper time through a valve G into the cylinder behind the 

ston. he valve rises automatically whenever the exhaust 
opened so that the pressure in the reservoir exceeds that in the 
cylinder. The compressed charge is then ignited by an electrical 
igniting device operated by a dynamo which is driven by means 
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of a belt from the crankshaft, The piston is forced forward by the 
explosion of the gaseous charge, and uncovers the exhaust port 
20, and at the same time the valve G is lifted for the entrance of a 
fresh charge, so that the latter flows in under pressure and aids to 
drive out the t charge. A perforated concave surface or 
“retarder” F is back the fresh charge and prevents it from 
mixing and escaping with the spent 9 The force of the ex- 
— is varied according to the work to be done. This is effected 

y ae the volume of the mixture admitted to the cylinder. 
With this object the valve G is lifted to a greater or less extent by 
means of a‘curved and slotted wedge H which is caused to limit the 





extent of lift of the valve G automatically by meansof a regulator. 
The quantity of gas in the explosive mixture may also be automati- 
by the action of the same regulator. When arranged 
asa pumping engine (Fig. 2) the engine cylinder B and the pump 
cylinder W! are mounted at opposite ends of the samebedplate A, 
e pump cylinder being placed at the crankshaft end.. The pump 
iston K' is driven by means of a connecting-rod M! from a crank- 
shaft N', which is operated by means of a band pulley from a 
pulley on the engine crankshaft C. (Sealed December 16, 1887), - 


14,952. A. Schmid, h , and J. C.Beckfeld, 
Reserve Township, Pa USK Improvements in 
Gas Engines. [{lld. 17 Figs.] November 2, 1887.—The im- 
provements relate to gas engines in which an explosion occurs at 
each forward stroke of the piston, the force of the explosion being 
regulated by the amount of explosive mixture admitted to the ex- 
plosion chamber, and by limiting or cutting off the exhaust. 
According to this invention the power cylinder 1 and the com- 
pression cylinder 2 with the pistons 8, 9, are placed in line, the 
power cylinder being made longer than the stroke of the pistons 
so as to form an explosion chamber at its upper end when the 
pistons are at the upper limit of the stroke. The gasand air enter 
in the proper proportirns at the respective inlets 15, 16, and are ad- 
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mitted by the piston valve 12 to the compression cylinder 2. whence 
the compressed charge is admitted by the piston valve 20to the 
explosion chamber or upper end of the power cylinder 1 where 
the charge is ignited by means of the electric igniting device 24. 
The exploded gases escape from the power cylinder 1 through the 
valve 12 into the open air. The throw of the eccentric 30 which 
operates the valve 12 is varied according to the s of the engine 
by means of a suitable centrifugal governing device mounted on 
the engine shaft, thus co ndingly varying the travel of the 
valve 12, and consequently the extent of the opening of the air 
and ga —— and exhaust outlet in the same. (Sealed February 
10, 1888). 


ENGINE FITTINGS. 


42. J. W. Restler, Nunhead, Surrey, and A. Turner, 
London. Improvements in, or Connected with, the 
Slide Valves of Engines Actuated by Steam or other 
Motive Fluid. (8d, 6 el January 1, 1887.—This inven- 
tion has for its object the balancing of slide valves. The motive 
fluid of the engine is admitted through suitable passages to the 
underside of the valve. The exhaust to the outside of the 
valve and prevents the valve from being lifted off the port face 
by ww pressure of the fluid underneath. (Sealed January 20, 
1888, ; 


99. S.Lamont andC. ont, G 
oved Trian; Packing for 8S ng-Boxes of 
team and er Fluid Pressure Engines with Ad- 
ustable Metal Ringsin Stuffing-Boxes, [6d. 2 
anuary 4, 1887.—The improved 
with india-rubber cores of trian, 
9, 1888). 


‘ow, N.B. Im- 


Figs.) 
cking consists of canvas rings 
lar cross-section. (Sealed March 





3350. S. Griffin, Bath, Somerset. Improvements 
in Piston-Rod, Stuffing-Boxes of , and 
other Motor es and Pum and in the Con- 
struction and ement o e P. Used 
therein. (8d. 4 Figs.) March 4, 1887.—Metallic rin, 
divided by a saw-cut fit closely upon the piston-rod. Groups of 
such rings are divided by rings fit' zy against the interior 
surface of the stuffing-box. (Sealed March 16, 1888). 


15,245. D. H. Dugar, wn, Ga., U.S.A. Im- 
poe Conmauning Sete. (6d. 4 Figs.) Novem- 
r 8, 1887.—This invention has for its object to take up the wear 
in connecting-rods without — the distance between the 
centres of the bearings. The end of the rod is recessed for the re- 
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ception of two half-brasses C having inclined sides 0, over which 
fits a cap B having wedge-shaped projections b, By screwing up the 
nuts on the bolts H, H, the halves C are, by the action of the pro- 
jections of the cap, advanced towards each other to equal extent 
so that the centre of the bearing remains unaltered. (Sealed 


February 17, 1888). 

15,313. W. Ploeger and A. Ploeger, Hanover 

. Improvements in the ufacture of 

for S -Boxes, Joints, and Ana- 

logous {[4d.] November 9, 1887.—The improved 

poe consists of lead wires coated with india-rubber and woven 

with stos threads, then treated with benzine and india-rubber, 
and finally vulcanised and solidified. (Sealed March 2, 1888). 

ELECTRIC BATTERIES, &c. 

395. C. Zipernowski, M. Deri, and O. T. Blathy, 

Budapest, Austria. ents in Induction 

Coils or Transformers, (8d. 6 Figs.) January 10, 1887.— 





This invention relates to induction coils or transformers having a 
circular, or oval, or polygonal iron core closed upon itself, the iron 
core being P ofa ber of rings or discs obtained by the 
— coiling upon itself of narrow and very thin iron ribbon. 


(Sealed January 18, 1888). 

4303. W. Main, Brooklyn, NewYork, U.S.A. Improve 
ments in and rela’ to Secondary and other Elec- 
Figs.) March 22, 1887.—Inventor 
ly: r dary batteries, made up of 
thin sheets of lead, platinum, or other suitable material, the sur- 
faces of which have been artificially roughened, together with one 
or more heavier supporting plates, such sheets and plates being 
placed or rivetted face to face in close contact, and provided with 
transverse channels or perforations for the passage of the electro- 
lytic fluid. (Sealed December 27, 1887). 


4311. H. H, Lake, London, (A. V. Meserole, New York, 
U.S.A.) Improvements in and relating to Secondary 
Ba’ es. [6d.] March 22, 1887.—This invention relates to 
“single fluid” secondary batteries prepared by forming up the 
positive and negative pole-pieces and plates by immersing the 
same ina single fluid bath of mercury and zinc solutions, and 
passing an electrical current through them and the liquid. (Sealed 
December 9, 1887). 


7975. L. C. E, Lebiez, Paris. Improvements in 

mn Batteries or Accumulators, [4d.) June 2, 
1887.—Inventor claims: The formation by electrolysis on the 
positive electrodes of secondary batteries or accumulators, of a 
pulverulent coating of peroxide of manganese obtained by the 
use of an electrolyte or charging solution of any suitable salt of 
that metal, such as the sulphate or the chloride. (Sealed Decem- 
ber 13, 1887). 


12,040. H. Skerrett, B ham. (J.H. Dalzell, Pitis- 
burg, Pa., U.S.A.) Improvements in and in the Manu- 
facture of Electric Cables, and in Means or Appa- 
ratus to be Used in the said Manufacture: (8d. 
9 Figs.) my ein gd 6, 1887—The improved electric cable consists 
of a central bunch of wires individually insulated and compressed 
together soas to leave no interstitial space, the whole inclosed in 
a continuous seamless envelope of lead which is compressed upon 
the central bunch, and into its external cavities. (Sealed De- 
cember 16, 1887), 


13,722. C. E. Ponder, J. Macgregor, and P. Harris, 
Sremer. N.S.W., Australia. An Improvement in 

cal Secondary Batteri (6d. 5 Figs.) October 
10, 1887.—The improvement consists in wholly encasing the cells 
in paraffin wax so as ectly insulate and hermetically seal 
thesame. (Sealed January 17, 1888). 


14,901. C. R. Goodwin, Paris. Improvements in 
Electric Batteries. [6d. 1 .] November 2, 1887.— 
Inventor claims the packing of battery cells with an absorbent 
material capable of retaining in a moist state the sal-ammoniac or 
other exciting liquid employed. (Sealed February 10, 1888). 


MISCELLANEOUS. 


4426, H. Parkin and H. Webb, London. Improve- 
ments in Wheels and Tyres. (8d. 2 Figs.) Mareh 24, 
1887.—By this invention wheels are enabled to pass over the grooves 
of tramway rails in safety by forming the tyre or wheel rim with 
notches or recesses having curved or rounded surfaces. (Sealed 
February 28, 1888). 


12,596. C. H. J. Franzen, Cologne, hs 
cess for Manufacturing White Lump or Sugar 
aor ome Boiled —etoery Mass. [4d.] en oomeee 16, 
1887.—. r the ordinary sugar mass has been boiled and cooled, the 
resulting crystalline mass is placed in a sieve-like vessel communi- 
cating with a suction pump, by which means the coloured syrup is 
driven off and replaced by colourless pure sugar solution so that 
a a. white crystalline mass is produced. (Sealed Dece 
1 5 
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Pro- 


Cc. 
or Perfectly 5 
Means of the Cen Machine. (6d. 2 Figs. 
September 16, 1887.—According to this invention the sugar loaves 
are arranged within the drum with their apices radially directed 
towards the centre of rotation, so that the bottoms of the loaves 
rest against the wall of the drum. (Sealed December 23, 1887). 


13,176. T. B. Waterfield, Dublin. An Improved 
Guard for Use in Connection with cars and 
Locomotives for Preven Accidents. [8d. 2 Figs.) 
September 29, 1887.—The guard, which may be of any usual con- 
struction, is attached to the axle-boxes, so that it is carried quite 
independent of the framework or body of the vehicle, (Accepted 


Bs January 14, 1888). 


14,792. H. J. piison, Lomien. (J. B.D. Boulton, 
Jersey City, N.J., U.S.A.) provements in Process for 

& Metallic ots. (8d. 4 Figs.j October 31, 1887. 
—The improvements consist in forming an ingot bar in distinct 
separable sections by first casting one portion of the bar, and 
then, when that portion is partially chilled or hardened ‘in its 
outer parts, casting ther portion th » 80 as to produce a 
cold-shut extending around the periphery of the bar. (Sealed 
February 10, 1888). 


16,295. N. H. Richards, Richmond, Victoria, 
Australia. rovements in the Grip and Brake 
Gear of Cable Tramcars. (8d. 8 Figs.] November 26, 
1887.—The improvements consist in mechanism for enablin 
one hand lever to be used for operating the gripping devices an 
the brake mechanism. The brake gear is connected by a gap bar 
with a pin fixed at the side of the hand lever, so that it is impos- 
aeord under yd pap Png ly oe  < bo sone 
is gripped, or p the rope while the es are on. ccep' 
pies oe 31, ise 





PATENTS AND PATENT PRAOTIOB. 
illustrations of inventions patented in the 
tates of America from 1847 to the present time, and 
reports of trials of oy law cases in the United S heen d be 
consulted, gratis, at the offices of ENGuiEERING, 35 and 36, Bedford+ 
street, Strand. 





French Ratway Revenve.—The revenue of the six 
e French railways and the French State Railways in 
887 was 40,798,648/. The corresponding revenue in 1886 
was 39,902,3287. The additional extent of line at work in 
1887, as compared with 1886, was 270 miles. 


Basic StrgL.—The production of basic steel in Europe in 
1886-7 is estimated at 1,702,252 tons, as compared with 
1,313,631 tons in 1885-6. The production of 1886-7 is 
made up as follows: England, 364,526 tons; Germany, 
the Luxembourg, and Austria, 1,102,496 tons; France, 
170,271 tons; and Belgium and other countries, 60,959 
tons. 
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PAPER-CUTTING AND PLATE-ROLLING MACHINES. 
CONSTRUCTED BY MESSRS. FURNIVAL AND CO., REDDISH, NEAR STOCKPORT. 





Fic. 18. PApER-cUTTING MACHINE. 


g 








Fic. 19. PLATE-ROLLING MACHINE, 





THE MAPS OF THE ORDNANCE 
SURVEY.—No,. VIII. 


ZINCOGRAPHY—continued. 


Some other machines connected with zincographic 
printing were obtained in 1885, at the same time 
and from the same makers (Messrs. Furnival and 
Co.) as the zincographic printing machine described 
in the last article, namely, an ink-grinding machine, 
a paper-cutting machine, and a plate-rolling ma- 
chine. It is proposed to give a short description of 
these in the present article. 

Ink-Grinding Machine.—This is a small ma- 
chine, the working part of which consists of 
three granite rollers, 22 in. long and 10 in. in 
diameter, revolving slowly very close to each 
other, and in opposite directions. Granite is used 
in preference to steel or cast iron because it 
has no effect on coloured inks. Each of these 
rollers is bored for a steel shaft, and to these shafts 
are keyed the toothed wheels which gear the three 
rollers together. The bearings for the central 
roller are fixed, but those for the outside rollers can 
be moved horizontally to a slight extent by means 
of screws, so that the distance apart of the rollers 
can be adjusted to a great nicety in order to be 
able to grind the ink to any desired fineness. The 
rollers revolve in the directions indicated by the 
arrows in Fig. 17, and the ink to be ground is placed 
in a trough so as to be fed between rollers 1 and 2. 





8736 


Fie, 17. 


Half the ink which passes through adheres to roller 
2, and is again ground between rollers 2 and 3. One 
half of this ink adheres to roller 3 and is scraped 
off by a knife-blade, slides down an inclined plane, 
and finds its way into a receptacle, The rollers re- 
volve at different speeds to more effectually grind 
the ink ; No. 1 revolves about eight times a minute, 
and No. 3 about twenty-four times. In a short time 
the whole of the ink placed within the trough will 
find its way on to roller 3 and be scraped off by the 
knife, with the exception of a thin skin on each 
roller. It is necessary however to pass the ink at 
least three times through the machine before it is 
ground fine enough. This machine will grind 
9 lb. of flake white in one hour, a quantity that 
would take a man seventy-two hours to grind by 
hand. If only a small quantity of ink is required 
to be ground (say 5 1b.) it is found best to dispense 
with the feeding trough and apply the ink either 
to roller 1 or 2 by means of a palette knife. 

Paper-Cutting Machine.—This machine is of the 
kind knownas ‘‘a self-clamp,” because it automa- 
tically compresses or ‘‘ clamps” the paper prior to 
cutting. The machine is illustrated in Fig. 18 and 
is capable of cutting paper 48 in. long by 48 in. wide 
by 53 in. thick. The crosshead which carries the 
knife, slides in vertical slots in the side frames. 
These slots are lined with steel on the front side, 
and the lining is movable, and can be adjusted by 
means of three set screws. At the back of the cross- 
head are two inclined grooves lined with steel plates 
in which pins secured to the side frames can slide ; 
by this means an oblique motion is given to the 
knife which is far more effective for cutting than 
a purely vertical motion would be. The motion 
of the crosshead is obtained by a connecting-rod 
arranged parallel to the grooves and actuated by an 
elliptical wheel geared to an eccentric wheel, which 
in its turn is geared by a mitre wheel to the hori- 
zontal shaft, seen in the figure under the table of 
themachine. The flywheel shaft is in prolongation 
of this horizontal shaft but disconnected from it. 
When the machine is required for work the fly- 
wheel is kept constantly in motion, but the machine 
itself is started at the moment a cut is to be taken, 
by means of a friction clutch worked by the small 
handle shown on the left-hand of the figure. As 
soon as the knife after completing the cut has 
returned to the raised position, the friction 
clutch is automatically released and the machine 
stops. 

The clamp for compressing the paperis placed close 
behind the knife and is worked by a system of levers 
and weights. The weights are always in the raised 
position (as shown in the figure) until the machine 
is started, when they descend, and the clamp is 
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lowered so as to compress and hold the paper. As 
soon, however, as the cut is completed and the 
knife is beginning to rise, the weights are lifted 
again to the raised position. It will be observed 
that by this arrangement the power required for 
clamping is stored up, which materially reduces the 
power needed to drive the machine, because, instead 
of having to provide the power to cut and to clamp 
simultaneously, first the one and the other has to be 
exerted. 

The clamp can be lowered on to the paper by 
means of a foot treadle, and it can thus be seen 
along what line the knife will cut the paper. There 
is alsoa face-plate at the back of the table, worked 
by a screw, for squaring and pushing the paper 
forward. These arrangements combined assist in 
adjusting the paper in the machine. The height of 
the clamp above the table can be regulated, to suit 
different thicknesses of paper to be cut, by means 
of the train of wheels shown at the top of the 
machine. This machine can cut through 5} in. 
thickness of paper, and return to the stop position 
in from four to five seconds. 

Plate-Rolling Machine.—The object of this ma- 
chine is to give a gloss to the surface of paper by 

lacing it between brass plates specially prepared 
or the purpose (i.e., rolled very smooth and made 
of hard brass), and then passing the ‘‘ books” thus 
formed between rolls under great pressure. As will 
be seen from Fig. 19, the machine consists of two 
massive upright frames which are connected together 
* by a cast-iron frame at the bottom, and by a cast-iron 

distance piece and wrought-iron bolts at the top. 

The rolls are 18 in. in diameter and 47 in. long, 
and are made of chilled cast iron ; they are turned 
and then the surface is ground true in a special 
machine, in the same manner as the cylinder of the 
zincographic machine. The bearings of the lower 
roll are fixed, but those of the upper roll can slide 
in vertical slots in the uprights, in order that the 
distance between the rolls may be altered to suit 
the varying thicknesses of the ‘‘ books.” This dis- 
tance can be regulated by means of the handwheel 
connected to the mitre wheels shown at the top of 
the machine, but this regulation is only required 
from time to time should a change take place in the 
thickness of the books. The pressure is obtained 
by means of weights acting, through a system of 
levers, on steel bolts pressing down on the bearings 
of the upper roll. The pressure can thus be readily 
altered ; with the weights shown in the figure the 

ressure is 50 tons. The surface speed of the rolls 
is about 18 ft. a minute. 

The power is applied to the lower roll by means 
of a system of gearing, a portion of which can be 
seen in the figure. There are three pulleys, two 
fast and one loose, the loose pulley being placed 
between the two fast pulleys. Each fast pulley is 
connected to a train of wheels, and one drives the 
machine in one direction and the other reverses. 
The reversing can be effected automatically, if 
desired, by an arrangement similar to that adopted 
for planing machines. It will be observed that 
the upper roll is geared to the lower roll, not 
directly, however, but through a train of toothed 
wheels, an arrangement adopted in order that the 
wheels may always work on the pitch line whatever 
may be the distance between the two rolls. These 
cog-wheels are made of wrought iron for greater 
strength. The machine is provided with two in- 
clined feed tables, one at each side. The paper is 
usually passed through four times, namely, back- 
wards and forwards lengthways, and backwards and 
forwards sideways, and a very smooth surface is 
thus given to it. The paper is not rolled for 
ordinary work, but only for certain special work 
when a smooth surface is required. The founda- 
tions for the machine are substantial ; the feet rest 
on large stones embedded in a mass of concrete. 

Motive Power.—The zincographic printing ma- 
chine described in article No. VI., the machines 
described in this article, ani the milling machine 
mentioned in article No. V., are all driven direct 
off a main shaft. The motive power is a Willans 
compound central-valve engine with two lines of 
cylinders, namely, two high-pressure, two low- 
pressure, and two air-cushion cylinders ; it has low- 

ressure cylinders of 8 in. diameter, and the stroke 
is6in. The engine is governed to run at the some- 
what low speed of 300 revolutions per minute, and 
at that speed and with 90 lb. of steam indicates 

12 horse-power. The main belt drives off the rim 

of the flywheel of the engine, which is only 24 in. 

in diameter, on to a pulley 40 in. in diameter, so 
- that the speed of the shafting is reduced to 180 re- 





volutions per minute. This engine occupies only 
4 ft. 3in. by 2ft. of ground space, and is bolted to a 
large stone. The engine runs perfectly smoothly and 
without any vibration or noise, and has been at 
work now continuously for two years, and has given 
great satisfaction. The normal speed for this type 
and size of the Willans engine is 500 revolutions 
per minute, but this particular engine was purposely 
governed to run at a lower speed in order to meet 
possible future requirements in the way of in- 
creased power. 

Storage of the Zine Plates.—It has already been 
mentioned that there are 9000 zinc plates stored 
with work on them, and that thia‘number is being 
largely added to year by year. Many maps are, 
however, removed from the zinc plate as soon as 
the first edition has been printed; for instance, in 
the case of the photo-zincographs of the 6-in. map of 
which a first edition is printed before the contours 
have been obtained, the second edition being pub- 
lished with contours, which are cut on the film of 
the negative, thus requiring an entirely new transfer. 
In other cases (principally the 5,5 and 4,5 plans) 
an impression is pulled on a specially prepared 
paper from which a retransfer can be obtained when- 
ever required, and the zinc plate is then regrained. 
This retransfer process will be described further on. 

The zinc plates must be stored with great care, 
as the work is easily destroyed by the oxidation 
which takes place if there is the least damp. 

A special design of press has been adopted, the 
framework of which is made of cast iron, as the 
weight to be borne is considerable. The zinc plates 
slide in vertically, separated by wooden fillets at 
the top and bottom, two plates being placed back 
to back. The presses rest on concrete or brick- 
work foundations, and at first great difficulty was 
experienced owing to moisture rising from the 
foundations, and these had to be allowed to dry for 
some time before the presses could be used. Three 
years ago four large presses were erected, and in 
this case the precaution was taken to lay Willesden 
paper under the presses, which quite got over the 
difficulty of the damp. Before storing, a zinc plate 
is well rolled up with ordinary lithographic printing 
ink and then brushed over with liquid gum made 
from the best quality gum arabic, three pints of 
powdered gum being dissolved in nine pints of boil- 
ing water and strained. The gum is made fresh 
day by day as required, and is tested with litmus 
paper to see that there is no acid present. After 
gumming, the plate must be rapidly dried with a fan 
to prevent oxidation, after which it is ready to be 
stored. With proper care a plate will keep good 
for an indefinite time—at any rate, plates stored 
twenty-five years ago are now quite good. 

Retransfer Process.—This process was originally 
introduced in 1879 by Mr. Appel, but the ‘‘re- 
transfer ink” then used, and on which the process 
depends, did not give satisfactory results. In 1880 
Sapper Ekins modified the ink, and good results 
were obtained, but a few years later Mr. Appel 
elaborated a new furmula,* and the ink so made 
was found to give improved results, and this formula 
is therefore now adopted. 

The process is carried out as follows: The zinc 
plate is rolled up with retransfer ink and an impres- 
sion is pulled on paper coated with a composition con- 
sisting of oxide of zinc, flour paste, and a little gum. + 
An ordinary thin machine-made paper weighing 
48 lb. to the ream and expanding in the length, is 
used for this purpose, and it is coated with the 
composition in the same way as the tracing paper 
used for zincographic tracing (see article No. v) 
with the exception that it is not passed through a 
press. The oxide of zinc is used because it is found 
to absorb the ink readily, and together with the 
flour paste and gum, forms a composition which is 
easily softened by water. The impression thus 

0Z, 





* Burgundy pitch, artificial 
Bitumen of Judea ies 
Black pitch 
Resin + 
White wax ss 
Thin litho. varnish 
Cod-liver oil 


Pho OO > 2. Cr om 


together. 
Fluid oz. 
a 24 


3h 


12 
with 


+ Flour paste... 
Sol. of gum... Res = ae se 
Oxide of zinc mixed with water to a thick 


paste ... sue ase ay: es eet 
The whole thinned to the consistency of cream 
0 fluid ounces of water, 





pulled is called a ‘‘ transfer,” and after being rolled 
up is stored until a retransfer is required. 

When a retransfer is required the first operation 
is to reduce the retransfer ink with nitric acid, and 
to do this the transfer is laid on a sheet of paper 
evenly damped with dilute acid (two nitric acid to 
ten water), after which a thin sheet of dry paper 
is laid over the transfer and the three are rolled up 
tightly together, the object of the thin sheet being 
to prevent the acid from acting on the back of the 
transfer. The length of time the acid is allowed to 
act depends on the age of the transfer, and may 
vary between four minutes and to one hour. It 
can, however, be ascertained when the transfer has 
been long enough exposed to the acid by taking an 
offset of a small portion of the work ona soft piece 
of paper, the darkness of this offset being an indica- 
tion. The transfer is next placed in the damping 
book to soften the composition, but one or more 
sheets of dry paper are placed on the back to pre- 
vent the paper from expanding. After a few minutes 
the composition is sufficiently softened, and the next 
thing to be done is to expand the paper of the 
transfer to the proper amount by placing sheets 
of damp paper on the back, an operation which re- 
quires great care so as to obtain accuracy. The 
transfer is now ready for laying down on the zinc 
plate. The zine plate, which is grained in the 
ordinary way, is wetted over with turpentine and 
then wiped over with a clean white cloth, the 
transfer is then laid down and passed through a hand 
press several times, turning the plate end for end 
occasionally. The turpentine dissolves the re- 
transfer ink so that it adheres to the sensitive 
surface of the zinc plate. The back of the transfer 
is now wetted with water and passed through the 
press several times, reducing the pressure a little 
each time until the paper can be peeled off, leaving 
the work as well as the coating composition on the 
zine plate. The composition is washed off with water, 
and the plate is wiped dry, after which it is ‘‘etched” 
in the ordinary way as described in article No. V. 

The retransfer ink does not, however, as a rule, 
owing to age, adhere very firmly to the zinc, and the 
work is therefore ‘‘ weak ;” to strengthen it, a further 
operation must be gone through as follows: The 

late is washed and dried with a fan, after which it 
is coated with a solution of gum and again fan-dried. 
The gum runs away from the retransfer ink owing to 
its greasiness, so that the ink is left exposed, and 
can be washed away with turpentine, which has no 
effect on the gum ; owing to the hardness of the ink, 
the plate must be well rubbed with a piece of flannel. 
As soon as the retransfer ink has been removed 
the plate is inked up with a special ink, containing 
more grease than the ordinary lithographic printing 
ink, until the plate is evenly coated all over and 
until the ink works stiff. The object of gumming 
the plate is to prevent this special ink from pene- 
trating through the etched surface, and also to 
protect the surface of the zinc when rubbing with the 
piece of flannel. A few sheets of paper are laid on 
the plate, and it is passed through the press, the 
object being to compress the ink and make it firmly 
adhere to the exposed portions of the surface of the 
zinc. The plate is then washed over with liquid 
gum, which immediately removes all the ink except 
where the work is ; the plate is then washed and 
fan-dried. In this manner the work is inked-up 
with a ‘‘strong’’ ink, which is allowed to act for 
twenty-four hours or more, in order that the grease 
in it may penetrate and act on the zinc. The special 
ink is then removed with turpentine, and the plate 
is inked-up with ordinary lithographic printing ink. 

The imprint and the scales cannot be laid down 
whilst the retransfer process is going on, because 
they are ordinary transfers (see article No. V). The 
surface of the zinc where they are to be placed, is 
therefore re-sensitised with dilute sulphuric acid, 
and they are then laid down in the ordinary way. 

The retransfer is now ready for printing. The 
results obtained are generally fairly good, but a re- 
transfer is always inferior to the original zinco- 
graph, and the process is not used, therefore, to any 
great extent. 


THE INSTITUTION OF NAVAL 
ARCHITECTS. 

WE now complete our report of the recent meet- 
ing of the Institution of Naval Architects (see pages 
295, 302, and 327 ante.) 

SupMarinE Boats anp Divine Boats. 


The last sitting of the meeting, that of Friday 
evening the 23rd ult., was opened by the reading of a 
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paper, with the above title, which had been con- 
tributed by Lieutenant W. Hovgaard, of the Royal 
Danish Navy. The author laboured under the dis- 
advantage of having nothing more than schemes 
and proposals to describe, for no practical steps 
have been taken to carry out the plans he has 
evolved. As a rule paper boats, especially paper 
diving boats, are things to be avoided, but the 
present case may perhaps be taken as an ex- 
ception. The author is first of all a sailor, and 
therefore a practical man, so long at any rate as 
he keeps on the surface. But he has also given six 
years careful study to the problems involved, during 
which time he passed through a three years’ course 
in naval architecture at Greenwich for the purpose 
of being able to master the problem. 

The author commenced by stating that of late the 
estimation in-which torpedo boats have been held 
has much decreased, a fact mainly due to the develop- 
ment of the machine gun and torpedo boat catchers 
as weapons of offence, and the electric light and 
torpedo nets as weapons of defence against the 
attacks of such boats. It has become necessary, 
therefore, for the torpedo boat to make the next 
move, and the author proposes to do this by making 
his boats either to dive or else to float all but sub- 
merged. The latter he describes as a surface boat, 
and it is to be used for the defence of land-locked 
waters, when seaworthiness, coal space, and accom- 
modation for crew may be largely sacrificed, and 
the boats may be better protected, less visible, and 
of smaller size without giving up anything of power 
of offence. The details to be observed were: 
That the boat should not cost more than a second- 
class torpedo boat ; her speed should not be less than 
13 knots; the vessel should carry the same arma- 
ment as a second-class torpedo boat—i.e., two 
torpedo tubes in the bow; the draught of water 
should be kept as low as possible, so that she may 
pass over mine fields and other obstructions ; the 
top of the hull proper should be well under water 
and should be protected by armour; all constant 
openings leading through the water-line should be 
armoured upto 1ft. above that line, and should be 
surrounded by cofferdams ; the boat should carry 
so much water ballast that her displacement may be 
altered to suit various conditions of weather ; and 
the motive power should be steam. The follow- 
ing are the details of a surface boat worked out 
to satisfy the above conditions: Length, 78 ft. ; 
breadth, 7 ft.; depth, 7 ft. With maximum dis- 
placement of 63 tons; corresponding draught, 8 ft. ; 
speed, 13 knots. With smallest displacement of 
57 tons ; maximum draught, 6 ft. 7 in. ; speed, 134 
knots ; cost, 8000/. There is a high funnel ; and, 
es the top of the structure is awash at maximum 
draught, a ventilator is fitted to convey air to the 
boat. This ventilator is of the same dimensions as 
the funnel, so that the boat has the appearance 
of having two funnels. One foot below water at 
maximum draught there is a lin. steel deck worked 
over boiler, engine, and steering gear. There is a 
high conning tower forward of 1 in. steel plate pro- 
tected round its base by 3in. armour. Above the 
armour deck, which the author looks on as the limit 
of the hull proper, is a light superstructure. When 
it is required to sink the boat to her deepest 
draught, water is admitted to this, and the top is 
then just awash, except for a short space where the 
sheer of the bows carries it out of water. In the 
light draught condition there is a freeboard of 2 ft. 
and a reserve buoyancy of about 8} tons. There is 
water ballast in the end and keel compartments and 
a very heavy keel construction. At the light 
draught the metacentric height would be 7} in., and 
at deep draught 93 in. 

The submerged boat design was got out with a 
view to meeting the requirements of the United 
States Navy Department, but these the author 
found it impossible to satisfy. The following are 
the leading elements of the design: Length, 122 ft. ; 
breadth, 11 ft. 9 in. ; depth of hull proper, 9 ft. ; 
height of superstructure, 3 ft. ; top of conning tower 
above superstructure, 1 ft. 3in. ; total depth, 13 ft. 
3in. ; draught in covered condition, 12 ft. ; draught 
in light condition (maximum), 8 ft. 7} in. ; displace- 
ment fully immersed, 196 tons; when covered, a 
few hundred weights less; light, 171 tons. The power 
proposed to be used when submerged is electricity 
stored in accumulators. This the author prefers to 
stored up heat, asin the Nordenfelt boat, because it 
gives greater speed and power of endurance. Steam 
is used as a motive power for running in the light 
condition, and arrangements would be made for 
charging the accumulators from the engines of the 








boat. In the fully submerged condition a small 
amount of reserve buoyancy is retained, the immer- 
sion being effected by means of a small propeller 
placed amidships, and capable of giving vertical 
thrust. This is worked by a 5 horse-power electric 
motor. When the 25 tons of water ballast are 
pumped out, the boat will gain 4 ft. freeboard. 
The following is the calculated distribution of 
weights: Hull, 96.5 tons; keel strengthenings, 
6.5 tons; steam machinery and water, 24.5 tons ; 
electric machinery, 3.5 tons ; coal, 8 tons ; accumu- 
lators, 19 tons ; torpedoes and gear, 6 tons ; various 
fittings, 2.5 tons ; stores, 1 ton ; crew and gear, 1.5 
tons; water ballast, 25 tons; water constantly 
carried, 2 tons. The scantlings adopted are shell 
plating § in. tapering to # in. at the ends. The 
frames are Z bars 5 in. by 34 in. by 3 in. by 5 in., 
and spaced 12 in. The plating to be worked flush 
on the frames. The 6$ tons surplus weight is to be 
worked into keel construction. It was calculated 
that the structure would possess strength to resist 
a pressure of 66.7 lb. per square inch, equal to 150 ft. 
head of water. There are two conning towers. 
The total capacity of the water ballast tanks is 
31 tons, but the normal quantity is 25 tons when 
submerged, thus allowing for 8 tons of coal. The 
tanks can be filled in half a minute and can be 
pumped out by electricity in about half an hour, by 
steam in twenty minutes, and by hand in two hours. 
The engines will indicate 600 horse-power. The 
rudder for steering in a vertical plane is placed right 
aft. All steering is by hand. Only when rapid 
change of depth is required should the horizontal 
rudder be used, the vertical movements being con- 
trolled as arule by the small screw propeller referred 
to. When submerged the air is kept fresh by 
pumping through caustic soda and adding oxygen. 
The following is the proposed method of operation. 
Supposing the cima when steaming in the light 
condition, approaches so near the enemy that there 
is a chance of being seen. The funnel and ven- 
tilator are stowed away, the furnace and all open- 
ings are closed, and the doors of the superstruc- 
ture are opened. Water is then admitted to the 
ballast tanks until the vessel is brought down 
to the covered condition. When all the steam has 
been used up the main engine is disconnected, the 
electric motor is set going, and the small ventilating 
fan is started. When the boat gets within the 
danger zone she commences to make dives. Ex- 
perience has shown that navigating under water is 
like navigating in a dense fog, so that the vessel 
must go up into the covered condition now and 
then, and in this condition the torpeéoes must be 
fired. In the paper details of the method of con- 
struction, general arrangement, electrical gear, 
&c., are given. 

The discussion was opened by Mr. Nordenfelt, 
who objected to the use of electricity for propelling 
a submarine boat, as, weight for weight, the elec- 
tricity would not drive the boat so far as the stored 
heat system of motive power, or given a certain 
distance for the boat to travel the weight for elec- 
trical machinery would be greater. It was claimed 
for electricity that the power in it could be stored 
for a length of time. This was very true, and if 
it were contemplated to take the boat to the bottom, 
and keep her therefor rary Age hours, there would 
be valid objections against the hot-water system. As 
a matter of fact, however, a boat never wanted 
to be below more than two hours, and this time was 
quite within the compass of the system he repre- 
sented. The speaker thought that one of the 
chief features to be desired was simplicity, and 
it was here the electricity failed. It would be 
necessary to have electrical engineers on board, and 
there would be danger from short-circuiting and 
other evils of a like nature. With a view to show- 
ing the importance of a submarine boat, he men- 
tioned that all the naval powers except one were 
considering the question now. He was not aware 
what the Germans were doing in the matter. 

Mr. Martell pointed out the remarkable weight 
of scantling. He should not hesitate to pass for 
class at Lloyd’s a 2000 ship built with the same 
strength. Mr. MacFarlane Gray thought Mr. 
Martell had made some mistake. The boat was not 
built to class at Lloyd’s, but to dive below the 
surface, a thing not considered desirable by the 
vessels generally on Lloyd’s list. 

In reply, the author stated, in reference to what 
Mr. Nordenfelt had said, that a weight of 22} tons 
would, with electrical machinery, do as much as 
25 tons on the hot-water system, in addition to 
which the former had greater powers of endurance, 





As to Mr. Martell’s remarks, if he had given the 
boat ordinary scantling she would not have been 
safe at a lower depth than 10 ft. of water. 


Tue Mareriat BEST SuITED FOR PROPELLER 
BLaDEs. 

The next paper was a contribution by Mr. W. C. 
Wallace, of Dumbarton, with the above title. The 
different metals available for the purpose were first 
treated separately. Cast iron naturally was con- 
sidered first. Its most serious defect is its liability 
to fracture. Its resistance to corrosion may be con- 
sidered as little better than that of steel. The 
average time a cast-iron blade may be taken to 
run is five to six years, and even then in many 
cases the tips of the blades may be burned on. As 
compared with steel, cast iron is smoother and the 
form of the screw better preserved, steel being liable 
to twist both in casting and annealing. The thick- 
ness of a cast-iron blade at the root is generally 
about 4 in. for every foot of diameter of the pro- 
peller. The ultimate tensile strength is 8 to 12 
tons per square inch, elongation nothing, and the 
weight required to break a rectangular bar 1 in. by 
1 in., 12 in. between supports, 16 cwt. to 20 cwt. 
The utter want of ductility renders cast iron very 
untrustworthy, and blades are sometimes broken 
off from blows of the sea when engines are 
racing. The present price for finished blades 
is from 201. to 24]. a ton. By the use of 
mild steel propellers can be produced absolutely 
trustworthy so far as strength is concerned. The 
ultimate tensile strength is 28 to 34 tons per square 
inch, the elongation 6 to 12 per cent., and the 
weight to break a rectangular bar 1 in. by 1 in., 
12 in. between supports, 50 cwt. to 60 cwt. Steel 
blades, however, are very subject to corrosion, and 
with steel it is not possible to burn on new tips. 
The life of steel blades is variable. The author 
knew of instances of swift ships in the Atlantic 
having the same blades for over six years, and other 
steamers of low power retaining theirs for as long as 
ten, or even twelve years; on the other hand, he 
had met many instances in all parts of the world in 
which the life of steel blades was not more than 
three years. Many devices had been tried, and 
were in process of trial, to get over this difficulty. 
Tin had been applied to the back of the blade near 
the tip, and brass plates had been let into the 
part of the back most subject to corrosion. It 
was difficult, the author said, to prevent water 
getting behind the coating of metal, and causing 
galvanic action between it and the steel. The 
present price for finished blades in steel varies 
considerably, an average being probably about 
351. to 401. a ton. Gun-metal has principally 
been used in the Royal Navy and has proved most 
satisfactory. Its resistance to corrosion in iron and 
steel ships is great, the blades lasting longer than 
theship. Pitting, through galvanic action, would 
take place in the stern frames and plating were the 
latter not protected by zinc. The quantity of zinc 
required for a 20 ft. propeller is about 3 cwt., and 
must be renewed every twelve or fifteen months at 
the cost of about 10/, The average tensile strength 
of good gun-metal, having a composition of not less 
than 8 per cent. of tin, and not more than 5 per 
cent. of zinc, may be taken at from 12 to 16 tons 
per square inch with an elongation of from 14 to 
5 per cent. The weight required to break a rect- 
angular bar 1 in. by 1 in., 12 in. between supports, 
would be 20 to 26 cwt. In casting gun-metal pro- 
peller blades care must be taken to prevent segre- 
gation, especially in the heavier parts. The present 
price for finished blades of good gun-metal may be 
taken at about 130/. per ton. Manganese bronze 
is an alloy that has been much used for casting 
propeller blades. The manganese is introduced 
as ferro-manganese or metallic manganese, but 
is is said that no trace of manganese is found 
in the castings, its function being to promote 
the mixing of the other constituents. This alloy 
varies in quality ; brass founders of high standing 
giving the following results: Ultimate tensile 
strength 12 to 17 tons per square inch; weight 
to break a rectangular bar 1 in. by lin., 12 in. 
between supports, 28 cwt. The Manganese Bronze 
Company, however, give the weight to break an 
inch square bar 12 in. between supports as at 
least 45 cwt. Manganese bronze does not pit, but 
zinc protection is required forthe hull as with gun- 
metal. Pitting involves loss of power through in- 
creased friction, and it is claimed that 4 to $ knot 
is gained by using manganese bronze in place of 





steel. The author considered this figure too high, 
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and would be rather inclined to put the gain down 
at 4 per cent. for manganese bronze as compared 
with steel three to four years in use. The present 
price may be taken as 135/. per ton. 


tensile strength of No. 2 alloy is given as 15.8 tons 
per square inch with an elongation of 174 per cent. 
The weight to break an inch square bar 12 in. 
between supports is 24 cwt. The author was not 
aware that large propellers had been made with 
this metal. The price is 1701. per ton. Delta 
metal is an alloy of copper, zinc, and iron, having 
an ultimate strength of 15 to 23 tons per square 
inch, and an elongation of 10 to 20 per cent. The 
price is about 115/. perton. Aluminium bronze and 
brass have been little used for propellers of any 
size, but they must take a prominent place if their 
advocates can make good the claims for this 
material. Like the other alloys of copper men- 
tioned aluminium bronze will doubtless be free from 


Phosphor | 
bronze also gives good results. The ultimate} 





(Fer Notice, see Page 359.) 


strength and cost. The United States have carried | finished blades ; but the No. 2 brass, owing to the 
out an exhaustive series of tests for determining the large percentage of zinc, may be taken at 145l,a 
best material for propeller blades, and the following | ton. 


is taken from the results : 





Tensile 
Strength 


Elonga- 
tion. 





per cent. | tons per 
sq. in. 
26.1 
30.4 


27 


31.3 
36.8 


Bronze. 
Copper and 8 per cent. aluminium and silicon 
” 10 ” ” 
” 83 ” ” 
Brass. 
nium and 334 zine 


o 3} alumi 
83 








No figures are given for transverse strength, but 
the author estimates from the above that it would 
take 50 cwt. or 60 owt. to break the inch-square bar 
between 12 in. supports. The price of 8} per cent. | 
aluminium bronze, the material recommended by 


pitting, and the question resolves itself into one of | the United States officials, is about 2351. per ton for 


The author then proceeds to make a comparison 

of the facts he has collected, from which we extract 

| the following: As compared to cast iron, steel blades 
/may be made 25 per cent. thinner at the root, man- 
ganese bronze, when castings are supplied by the 
| Manganese Bronze and Brass Company, 30 per 
cent. thinner, aluminium brass 30 per cent. thinner, 
delta metal 25 per cent. thinner, and gun-metal 
}and phosphor-bronze each 10 per cent. thinner. 
| Making these allowances the equivalent cost of 
| blades as compared to every ton of cast-iron blades 
| required for the work would be : Steel, 331. (38/.); 
gun-metal, 144/. (130/.); manganese bronze, 1231. 
(1351.) ; phosphor-bronze, 1531. (170I.) ; delta metal, 
1101. (115/.) ; and aluminium bronze, 1391. (145l.). 
The figures in brackets are the actual cost per ton. 
The cost of cast-iron blades is set down at 24l. per 
ton, so that if we take that sum from the figures 
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SCHAEFFER AND BUDENBERG’S RESTARTING INJECTOR. 
(For Description, see Page 358.) 
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just now quoted we shall get the additional first 
cost per ton for the various metals over that which 
would be paid had cast iron been used. Taking the 
life of cast-iron blades at about six years and steel 
at four years, a steamer of 5000 tons having four pro- 
peller blades of the joint weight of 12 tons, if of cast 
iron, an expenditure at the rate of 1921. per four years 
for cast iron, and 3961. forsteel would be required. On 
the whole the author leans towards cast iron. Turn- 
ing to a comparison of steel and bronze thereare three 
matters claiming attention. 1. The larger coal bill 
with steel blades; 2, the necessity of renewal of 
steel on account of pitting and corrosion; and 
3, the possibility of having to renew bronze blades 
on account of failure from no immediate ostensible 
cause. It has been said that for the same speed 
4 per cent. difference of power in favour of man- 
ganese bronze may be expected. Allowing the 
same difference to apply to the comparison of steel 
and the other alloys, in a 5000-ton ship with a 
coal consumption of 50 tons a day, this 4 per cent. 
difference of power means 2 tons of coal a day of 
& mean value of, say, 2). This in four years amounts 
to 12001., which should be added to the 3961., 
which is, as stated, the price of steel blades. 
Therefore, 15961. is the disbursement in connection 
with steel blades every four years. The price of 
gun-metal blades for the same steamer would be 





e 


obtained by multiplying 144 by 12, the weight of 
cast-iron blades. This comes to 1728]. each time 
the gun-metal blades are renewed. If renewal 
took place at intervals of 44 years the disburse- 
ment for gun-metal blades would be identical with 
the disbursement for steel over the same period. 
This is neglecting the charge for docking and the 
cost of zinc. 

Making similar calculations for the other alloys, 
and tabulating the results, it appears that economy 
in the use of the alloys would be the same as that 
of steel if on an average one blade had to be re- 
newed every 


13 months for gun-metal, 

| ere », Manganese bronze. 
. one »» Phosphor bronze. 
ae », delta metal. 


123 ,, », aluminium brass. 

It will be seen that the two things which tell 
against steel are the necessity for renewal of blades 
every four years and the extra coal. In strength 
mild steel is superior to all other materials, and the 
author was informed by the Cowles Electric Smelt- 
ing Company that its strength and soundness can 
be aseihy improved by the addition of mitis or 
ferro-aluminium, It was also stated that some- 
thing had been done in improving the strength of 





wrought iron by the addition of mitis, making it 
fusible and readily cast. 

The discussion on this paper was opened by 
Admiral Colomb, who stated that he had seen pro- 
peller blades scored and pitted on the back surface. 
are marks generally took a direction radial to the 


88. 

Mr. Hall, of Messrs. Jessop and Co., of Shef- 
field, said that the chief objection to steel blades 
was the corrosion referred to. As a steelmaker he 
was sorry to be obliged to confess that in this respect 
steel was worse than cast iron. He wished to refer 
to what might be a possible cause of this pitting. 
Some time ago he took out of working four boilers 
made from hard steel plates which had been 
in work twenty-four years. Iron rivets had been 
used, and the plates near the rivet-holes were 
gone. He had thought that the iron rivets ab- 
stracted the carbon from the steel, and possibly the 
same action might take place between the steel pro- 
peller blades and the iron stern-frames of the ship. 
For this reason he had suggested cast-steel stern- 
frames. But he thought that there might be a further 
cause for the pitting of propeller blades. The corro- 
sion was mostly found on the idle side of the blade, 
and it might be that air was drawn down through the 
water to fill the vacuum formed by the water not 
being able to follow up th» blade sufficiently quickly, 
and corrosion was thus set up. If this were the case 
it would be no good making these blades of softer 
metal. The author had given 31 to 32 tons steel, 
but the speaker would go to very far higher tensile 
strength, and this could be got with about 10 per cent. 
elongation and a good bend. It would not necessarily 
be carbon that would be used to get the tensile 
strength, for there were other alloys that could be 
used with greater advantage for the purpese. The 
author had said very little about steel alloys, but 
Mr. Hall was of opinion that an alloy of steel 
would not corrode when used for propeller blades. 

Mr. F. C, Marshall said that if any one could dis- 
cover a method of producing non-corrodible steel 
blades he would make a large fortune, The pro- 
blem had been engaging many minds for a long 
time past, but the difficulty had not been overcome 
yet. It was pretty generally accepted that air gets 
down to the back of the propeller, and causes the 
pitting. As to what Mr. Hall had said, there 
was no doubt that deterioration more readily takes 
place in soft than in hard steel. Shipbuilders have 
used the soft Lowmoor iron for rivets, and found it 
gave rise to the trouble from pitting far more 
than did the commoner and harder brands. He 
thought it strange that the paper had not made 
more reference to mitis metal, and thought it would 
be extensively used in future, for it was wonderful 
what could be done with it. He would be glad for 
some information as to the strength of this metal ; 
he was well acquainted with its remarkable duc- 
tility. 

Mr, G. W. Manuel, superintendent engineer to 
the Peninsular and Oriental Steam Navigation Com- 
pany, said that he would give some details from 
actual practice. In 1880 they had much trouble 
from ships breaking off the cast-iron blades of pro- 
pellers in going through the Suez Canal and from 
the loss through failures in manufacture, and also 
from corrosion, by means of which the blades 
became blunted. In order to get out of these 
difficulties they had recourse to steel, using a very 
ductile metal supplied by Vickers. Blades made 
from this would bend when struck, and this settled 
the breakage problem. But they found the corro- 
sion was greater with steel than iron. In order to 
meet this difficulty soft brass plates were put on the 
surface of the part corroded, being attached by 
screws. Latterly the plates were let in flush, great 
care being taken in fitting them. This plan was so 
far successful that the plates would sometimes last 
six years, sometimes only three years. The average 
efficiency was four years. They next made a 
sheathing of brass to lap over the blade, and thus 
form a cutting edge. Propellers fitted in this way 
were still running. On the whole, though, it was 
concluded that steel was not the right material, and 
about this time manganese bronze came into the 
market. They hesitated in adopting this alloy, 
because they had heard of a good many breakages 
of blades made from manganese bronze. On inquiry 
he found that the failures had been in blades not 
made by the Manganese Bronze and Brass Com- 
pany, Mr. Parsons, the manager, informing him 
that none of their metal had given way. It was, 





therefore, determined to give the metalatrial. The 
following are some of the results obtained with one 
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of the company’s vessels, the Ballarat, on an 
Australian voyage from England and home again : 





| 
| Indicated | 
| Horse- Power.| 


Slip of 


Coal per 
1 Screw. 


day. 


| j 
| Speed. 





| 


| per cent. 
13.1 
9.7 


tons | 
63.8 | 
55.0 | 


2828 
2577 


; 12.11 


Steel blades 
..| 12.85 


Bronze .. 


The diameter, pitch, and surface of the propeller 
were the same in both cases. These figures are a 
mean for the whole voyage, and show an increase 
of .24 knots per hour, and a saving of 8.8 tons per 
day in favour of the bronze blades, or a total saving 
on the voyage of 715 tons. The displacements and 
weather were alike on each occasion. The company 
then determined to fit manganese bronze blades to 
one of two ships then building, the Victoria and the 
Britannia. The following is a comparison of the 
trial trip results : 


ent. 


id 


Material of 


Ship. Propeller, 


ndicated 


Horse-Power. | 


| Revolutions. 
| Speed. 


| Displacem 


| I 


| | 
| | | | p-c. 
146) 63 6084| 16.52 8124) 8 


Victoria | 
146| 64 6203) 16.47 8040) 10 
{ | 


Britannia .| Steel... es ° 


-, Manganese bronze | 
The propellers of both vessels were alike as regards 
diameter, pitch, and surface. The results of the 
various trials were to impress the speaker with the 
fact that manganese bronze propellers were more 
effective than those of steel. He thought one great 
advantage with manganese bronze was the thinner 
‘edge that could be got. He did not place so much 
value upon thinness in the central part, as when 
their cast-iron blades broke they thickened them 
2 in., and got the same speed with the same power. 
Mr. Fothergill thought that corrosion was due to 
iron taking up oxygen. Corrosion was very uncer- 
tain, and propellers did not always corrode. A 
point to be noticed was the angle of the surface of 
the propeller. He had found that in parts where 
the surface was out of the true pitch, through faults 
in founding or otherwise, that corrosion most took 
place. Where the pitch was true he found less 
corrosion. With regard to steel being better than 
iron in the matter of fracture, he would sooner 
knock a blade right off than bend it seriously. 

Mr. MacFarlane Gray pointed out that copper had 
gone up very much of late, and he thought if the 
author’s figures were corrected up to date the com- 
parison as to price would be found still less favour- 
able to bronze alloys. 

In reply the author said, with regard to Mr. Hall’s 
theory that the iron absorbed the carbon from the 
steel, the same might be said of the cast-iron 
blades. Mr. Hall had suggested a very strong steel ; 
to what angle would that bend? To which Mr. Hall 
answered 50 deg. 

CoL.isions aT SEA. 


The last paper read at the meeting had been con- 
tributed by Mr. J. C. Heck, and was entitled ‘‘ Notes 
on the Influence of Size and Speed on Collisions 
at Sea.” The paper was read by Mr. Holmes, a 
domestic calamity preventing the author from being 
present, 

The paper is a suggestive one, and is valuable 
as laying down certain elementary propositons, such 
as are too seldom recognised, on a most important 
subject. 

The author starts by saying that captains and 
mates of vessels have given very varying replies to 
such questions as the following: 1. ‘* In what 
distance, by the reversing of the engines, can a 
steamer be brought up when going at full speed, 
half speed, and slow?’ 2. ‘* When going at these 
various speeds in the case of steamers meeting end 
on, or nearly so, what must be the least distance 
between the two vessels in order that they may 
clear each other by porting the helm? Also, what 
are the conditions which decide you to stop or re- 
verse?’ Some masters were induced to make 
experiments and candidly stated their surprise at 
the results. In the regulations for the prevention 
of collisions it is prescribed that every ship shall go 
at moderate speed in fog, mist, or falling snow. 

‘* Moderate speed,” the author points out is a little 
indefinite. Sailors put it down at half speed, engi- 
neers at 15 to 20 per cent. higher. In the regula- 
tions size is not mentioned, but it is of equal im- 
portance to speed, fora small steamer at full speed 


may be under more control than a larger vessel half 
speed. The following from the report of a com- 
mittee of the British Association made in 1878 is 
quoted: ‘‘It appears... that the distance re- 
quired by a screw steamer to bring herself to rest 
from full speed ahead by the reversal of her screw 
is independent, or nearly so, of the power of the 
engines ; but depends on the size and build of the 
ship, and generally lies between four and six times 
the ship’s length.” And, further, ‘‘that as a ship 
can turn a circle of not greater radius than four 
lengths, so that even if running at full speed 
directly on to a straight coast, she should be able to 
save herself by steaming on ahead and using her 
rudder after she is too near to save herself by 
stopping.” The author states, however, that in fog, 
and in danger of collision or running on to a coast, 
if the ship were going at half speed it would be 
better to reverse the engines than to trust en- 
tirely to helm. In an appendix are given cal- 
culations made in this connection. The follow- 
ing conclusions are deduced from them. 1. ‘‘ That 
two steamers of different maximum speeds but 
of equal size and displacement, when going at 
full speed, can be stopped in the same distance by 
the reversing of the engines.” (So that with 
vessels of equal dimensions and form, but of diffe- 
rent maximum speeds, the faster vessel might go at 
a greater speed, and still be under the same con- 
trol as the slower vessel.) 2. ‘* That if two vessels 
of different maximum speeds, but of equal size and 
displacement, are going at equal speeds, the fast 
vessel would be under greater control, and could be 
stopped in a lesser distance by the reversing of the 
engines.” 3, That a vessel light is under much 
greater control than when loaded. 4. ‘‘ That two 
steamers of the same form and speed, but one 
having twice the dimensions of the other, that the 
smaller vessel is more under control, and can be 
stopped in half the distance.” 5, ‘*That of two 
vessels of the same size and form, but having diffe- 
rent maximum speed, while both can be stopped in 
the same distance by the reversing of the engines, 
the faster vessel will come to rest in less time 
than the slow one.” (The loss of a few seconds 
by a captain being undecided would be of more 
consequence in a fast than in a slow vessel). 
6. ‘* That of two vessels of similar form and speed, 
but of different dimensions, the smaller vessel will 
come to rest in less time than the larger. More 
promptness is therefore necessary in the larger 
vessel.” 7. ‘That steamers travelling between 
ordinary speeds will go an enormous distance 
before coming to rest if the engines are simply 
stopped but not reversed, this distance being at 
least 20 to 30 lengths, according to the speed and 
size of the vessel.”” In conclusion the author sug- 
gested that retardation and steering experiments 
should be added to the ordinary speed trials, in 
order to give seamen reliable information as to the 
vessels under their charge. 

The discussion on this paper was opened by Mr. 
MacFarlane Gray, who caused a good deal of 
amusement by drawing a diagram on the board, 
which he said would give a graphic representation 
of what Mr. Heck had advanced in his paper. As 
the construction of this diagram progressed it was 
found to be the common expansion diagram of steam 
working ina cylinder, The speaker said that all 
the points advanced were reducible to this. He 
pointed out that ‘‘ full steam astern” did not mean 
‘*full speed astern ;” and also that although a pro- 
peller might not be working it affected the progress 
of the ship through the water. 

Captain Colomb said that it would take a long 
time before one could understand the mathematical 
reasonings by which the author had arrived at his 
conclusions ; but for twenty-one years he, thespeaker, 
had been practically studying the subject of col- 
lisions. He had made experiments to determine 
the time and space required to stop a ship. It was 
a very difficult thing to measure the distance, 
but he had formed certain definite opinions ; and 
generally his experiments confirmed the conclusion 
of the British Association Committee that a ship 
could be stopped in five times her own length. He 
had, however, a large mass of data awaiting con- 
sideration. Naturally the best course to take must 
be determined by any special conditions, but he 
thought, as a rule, that when in danger of collision, 
turning was more important than stopping, and 
more could be done by the helm than by reversing 
the engines, But there was no question that it was 
often good to reverse the engines and put the helm 





over, for space was of more consideration than time. 





Seventy-four per cent. of the collisions were be- 
tween vessels crossing within two points of the 
compass. In such a case the best way to avoid 
collision would be for one vessel to go at the utmost 
speed, so as to cross the bows of the other ship, 
which should reduce her speed. But this was 
forbidden by the law, which compelled both ships 
to reduce speed; although by this manoeuvre 
the moment of collision was only delayed a 
second or two, although the force of the shock 
might at the same time be reduced. It was con- 
siderations such as these which led him to support 
the British Association conclusion that on the helm 
greatest reliance should be placed. 

Sir John Hay pointed out that the real danger at 
sea arose from the rule of the road saying port helm 
when end on or nearly end on. The master might 
often see that his best chance to avoid collision 
would be by giving starboard helm, but he did not 
like to risk it, for if he did not chance to escape, he 
would have been held to break the law. Ships 
were obliged to keep going in foggy weather, in 
order to have steerage way, and so be able to avoid 
another vessel. 

Captain Fitzgerald would like to see the formule 
in the paper made simpler. The paper said seamen 
did not appreciate the dangers of steaming through 
a fog. The speaker thought that they over-appre- 
ciated it and go too slowly, thereby courting danger 
from their helpless condition. 

Admiral de Horsey said the law was that ships 
show go slow ina fog, and it was the duty of all 
naval men to support the law. He had been en- 
gaged on the inquiry held on this subject when a 
great many captains of steamships were examined, 
and witness after witness said they would not go 
slow in a fog ; for whatever the law might be their 
owners would not have it, and they could not 
afford todo so. The admiral thought this very well 
for the big steamers themselves, but it was very 
hard on the smaller vessels, especially the sailing 
craft, and masters of vessels might reconsider the 
matter if they found themselves subject to a verdict 
of manslaughter. 

With the conclusion of this discussion the busi- 
ness of the meeting terminated. Votes of thanks 
were passed to the President, the Council, and the 
Society of Arts, for lending their theatre for the 
meeting. Lord Ravensworth then proposed a vote 
of thanks to Mr. George Holmes, the secretary ; 
and in connection with this it may be stated that 
the meeting passed without a hitch ; as indeed the 
meetings of this admirably managed Institution 
invariably do. 





SCHAEFFER AND BUDENBERG’S 
INJECTOR. 

THE “restarting injector,” which we illustrate on 
page 357, was exhibited at the Manchester Exhibition 
by the inventors and patentees, Messrs. Schaeffer and 
Budenberg, of 1, Southgate, St. Mary’s-street, Man- 
chester. 

This instrument is specially designed for use on loco- 
motives, steamships, &c., where the injector is sub- 
jected to sudden shocks and vibrations, under which 
conditions an ordinary Giffard injector would be unreli- 
able. The steam nozzle in this instrument is closed by 
a double-seated valve of the needle or conical form, 
hence when the valve is opened an annular jet of steam 
issues from the nozzle, and mixes with the cold feed- 
water in the condensing nozzle immediately below. 
The function of this mixing or condensing nozzle is to 
bring the steam and water into contact, whereby the 
former is condensed and creates a partial vacuum, 
which induces the steam to flow in at a much higher 
velocity and force a jet of water past the check valve 
into the boiler. The condensing nozzle is fitted with a 
loose flap, which hangs open when the injector is not 
at work and closes immediately the vacuum is formed 
by the condensation of the steam ; it is by the virtue 
of this flap that the instrument is rendered automatic 
in its action. We described in detail the functions of 
this flap in our notice of the exhaust injector shown 
at the Manchester Exhibition by the Patent Automatic 
Injector Company. 

This injector will work either lifting or non-lifting, 
and feeds the water into the boiler at a temperature 
of 140 deg. Fahr. when lifting, and even higher when 
not lifting. It will work with a steam pressure vary- 
ing from 35 lb. per square inch up to 160 Ib. per square 
inch, or from 15 Ib. per square inch up to 90 1b. per 
square inch. The complete condensation of the steam 
in an injector is an essential element in its successful 
working, hence when the temperature of the steam 1s 
high, the feed-water is incapable of condensing as much 
as when it is low, therefore the supply of steam must 
be regulated according to its temperature and pressure. 
In order to facilitate the exact adjustment of steam the 
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regulator handle is provided with a divided quadrant 
and scale of pressures, On setting the handle to the 
boiler pressure, the injector immediately cemmences 
and continues to work without further attention. The 
boiler pressure may vary considerably without mate- 
rially affecting the working of the apparatus. The 
suction pipe may even be removed from the water so 
that it draws air and then replaced, when the feed 
will start again immediately. 

These instruments are made to deliver from 480 lb. 
to 12,800 lb. of water per hour with a steam pressure 
of 60 1b. per square inch, 





RAILWAY BRIDGE AT LACHINE. 

THE subject of our two-page illustration this week 
is a large steel bridge carrying the Central Pacific 
Railway over the St. Lawrence River at Lachine, near 
Montreal. The main features of this really magni- 
ficent structure are the two great channel spans each 
408 ft. long. It will be noticed that the design com- 
bines, in a very ingenious manner, an upper and a 
lower deck structure, the railway track being laid on 
the top of the girders forming the side spans, and on 
the lower flanges of the channel spans which are crossed 
by continuous girders 75 ft. deep over the central pier, 
and supported by brackets as shown. The upper of 
our two engravings shows the method of constructing 
the principal spans, which were built outwards from 
the side piers, while the work on the centre pier was 
extended on each side to meet. We hope shortly to 
publish drawings of this very interesting structure. 
Meanwhile we may say that it was built at the works 
of the Dominion Bridge Company, Montreal, from the 
design of Mr. C. Shaler Smith, the well-known Ameri- 
can bridge engineer. 





MR, T. E. HARRISON. 

In our obituary notice of the late Mr. Thomas Elliot 
Harrison on page 294 ante, we announced our intention 
of publishing a portrait of him at an early date. This 
portrait will be found on page 356, and will be recog- 
nised by his friends as a good representation of his 
massive features. It has been engraved from a photo- 

raph, for which we are indebted to Messrs. Maull and 
ox, of 187A, Piccadilly, London. 





MR. JOHN GRANT. 

ENGINEERS in all parts of the world will feel regret at 
hearing of the death of Mr. John Grant. Far beyond 
the circle of his personal acquaintance his name was 
known as that of a man who had done much for the 
profession, by the introduction of a higher standard 
in the manufacture of Portland cement. For many 
years he laboured assiduously at this subject, and the 
result of his toil has been felt all over the globe ;where 
concrete constructions are employed. A better cement 
means lessened anxiety to the engineer, reduced cost 
of the work, and possibly better returns to the share- 
holders, and consequently Mr. Grant’s researches, 
undertaken primarily for the benefit of the Metro- 
politan Board of Works, have had a far-reaching 
influence which has not failed to win appreciation. 

Mr. Grant was placed in a position which gave him 
ample opportunity to bring a powerful influence to 
bear upon his favourite subject. He designed and 
superintended the construction of scores of miles of 
sewers in London, using for this purpose year by year 
immense quantities of cement. Hence it was worth 
the while of manufacturers to use their best endeavours 
to fulfil his demands. This was no easy matter, as the 
specifications grew in stringency for the skill of the 
manufacturers increased, the result being that there 
was a steady progress towards that high standard at 
which Mr, Grant constantly aimed. Had he merely 
been a scientific man, his experiments and researches 
would probably have been barren, for manufacturers 
would have declared his ideas to have been visionary and 
utopian, and have declined to take any notice of them. 
But the commercial influence which he wielded through 
the contractors of the works under his charge, put him 
into the position of a buyer, and hence he could 
oblige the trade to accept his conclusions and put 
them into practice. 

Mr. Grant’s connection with the public works of 
the metropolis dates from April 2, 1849, when he was 
appointed assistant-surveyor to the Metropolitan Com- 
missioners of Sewers. This post he held until 1852, 
when the designation of his office was altered to that 
of engineer. In the formation of the Metropolitan 
Board of Works in 1856, Mr. Grant was appointed 
assistant-engineer, which post he held to his death. 
On his original appointment he had charge of the 
central district on the south side of the river, first 
under Mr. John Roe, and afterwards under Mr. Frank 
Foster, and Mr., now Sir J. W. Bazalgette. Upon 
the formation of the Metropolitan Board of Works, Mr. 
Grant was put in charge of the whole of the southern 
district, and in 1870 there was added the western por- 
tion of the northern district, extending as far east as the 
Ranelagh sewer, and including the districts of Fulham 
and Hammersmith, Kensington, Paddington, Chelsea, 








and a part of St. Margaret’s, Westminster. Many 
works of great importance were carried out by Mr. 
Grant within his area, under Sir J. Bazalgette. Among 
them was the low-level sewer from Putney to Dept- 
ford ; the pumping station at Deptford ; the high-level 
sewer from Balham to Deptford, and its branch from 
the Crystal Palace to Deptford; the outfall sewer, 
ll ft. 6in. in diameter from Deptford to Crossness ; 
the extensive outfall works at Crossness ; the low-level 
sewer on the north side of the river; and the Chelsea 
and Albert Embankments, besides many other subsi- 
diary works. 

At an early age Mr. Grant removed from Scotland 
to Devonshire, and for a time he was engaged on a 
survey for the Tithes Commutation Committee, and 
in the preliminary work of the Exeter and Yeovil Rail- 
way. This was previous to his coming to London, 
where he spent thirty-nine years in the public service, 
working with the greatest zeal through the entire 
period, At times his constructive operations were 
interrupted by business of another nature. For 
example, at the time that the Board contemplated 
supplementing the deficiencies at ee gy he made 
a journey through the North of England, inquiring into 
the means adopted for forwarding fish, and the defects 
of the system. At another time he proceeded to 
Glasgow, and wrote a most valuable report on the 
housing of the working classes. He was always busy, 
and even during the month he was confined to his 
house previous to his death on Saturday, March 24, he 
carried on a large correspondence. He had only parted 
with one of his assistants half an hour, when his heart 
failed, and he died. He was in his sixty-ninth year, 
and leaves a son and a daughter. 








MR. BENJAMIN PIERCY. 

Mr. BENJAMIN PiERcy, whose death we briefly 
noticed in our last issue, was the son of the late Mr. 
Robert Piercy, civil engineer and land surveyor, of 
Plasfynnon, Montgomeryshire, under whom he gained 
his first experience in engineering matters. On leav- 
ing his father’s office he became “eee in the planning 
and construction of railways in Wales, and through 
his instrumentality the original Wrexham, Mold, and 
Connah’s Quay Bills were carried through Parliament, 
and the lines partially constructed. Owing to the 
financial disasters of the year 1846, these lines could 
not then be completed, and Mr. Piercy had to seek a 
new field for his labours, He accordingly passed over 
into Sardinia, where he constructed a large number of 
lines, on the completion -of which he returned to his 
native land, purchasing Marchwiel Hall, near Wrex- 
ham, and now recommenced his work on the Welsh 
railways. In 1882 he extended the Wrexham Rail- 
way into the heart of the mountain district, and in 
1884 he was consulted by the Manchester, Sheffield, 
and Lincolnshire Railway, who wished to extend the 
Cheshire lines to Wrexham. This it was decided to 
do by the bridge over the Dee, the foundation stone of 
which was laid by Mr. Gladstone last August. Mr. 
Piercy was also engaged in constructing lines in Assam 
and in Vendee, France. 





MR. HENRY ROBERTSON. 

Watts has lost one of its leading men by the death 
of Mr. Henry Robertson, of Palé, Llandderfel, near 
Bala, who died on Thursday, March 22nd, at the age 
of seventy-two. Mr. Robertson was not a Welshman 
by birth, his native place being Banff, where he was 
born on January 16, 1816. Early in his business 
career, however, he became associated with the rail- 
way and mineral interests of North Wales, and settled 
down in that part of the country. Forty-six years ago 
he projected the North Wales Mineral Line, which ran 
from Wrexham to Chester, with a branch to Brynibo. 
This line was afterwards extended to Ruabon, and 
later still to Shrewsbury, and has now become a por- 
tion of the Great Western main line to Birkenhead 
and Liverpool. The catalogue of the railways with 
which he was subsequently connected as contractor is 
very long, and includes the Shrewsbury and Hereford, 
the Central Wales Railway from Craven Arm to Llan- 
dovery, the line from Ruabon to Dolgelly, and the line 
from Bala to Blaenau Festiniog. He also designed 
and erected the viaducts of the Great Western Rail- 
way and the crossings of the valleys at Cefn and Chirk. 
At the time of his death Mr. Robertson was engaged 
on the Dee Extension and the Wirral Railways, which 
when connected with the Wrexham, Mold, and 
Connah’s Quay extension at Hawarden, by means 
of the Dee Bridge, will complete the scheme of 
development from the North Wales traffic. 

Mr. Robertson was interested in many other pro- 
jects besides railways. He was proprietor of the 
Brymbo Iron Works and estate; the owner of the 
Minera Lime Works, and a large shareholder in 
the Ruabon Coal and Coke a. He was also a 
partner in the firm of Messrs. Beyer, Peacock, and 
Co., locomotive engineers, of Manchester, and in the 
firm of Messrs. Robertson and Mackintosh, civil engi- 
neers, of London. Fora short time he was member 
of Parliament for Monmouthshire, His activity was 





many-sided, and into all his affairs he threw an im 
mense amount of energy and perseverance. All his 
actions were marked 4 the highest integrity. He 
leaves a widow, and son and three daughters, 








LAUNCHES AND TRIAL TRIPS. 

On Tuesday, March 27, there was successfully launched 
complete with steam up ready for sea, from the shipbuild- 
ing and engineering works of Messrs. Oswald, Mordaunt, 
and Co., Southampton, the Romulus, the second of two 
screw steam fishing vessels built to the order of Mr. F. 
W. Leybourne Popham, of Littlecote, Hungerford, Wilt- 
shire. The dimensions are as follows: Length, 144 ft. ; 
breadth, 22 ft. ; depth, 11 ft. 34 in. The engines are of 
triple-expansion type, the cylinders being 124 in., 19 in., 
and 314 in. in diameter with a stroke of 24in. Joy’s 
patent valve gear is fitted to each cylinder. 





On Thursday, the 29th ult., the Ardrossan Shipbuilding 
Company launched from their yard a new three-masted 
wooden-built schooner named the Moss Rose. 


On Thursday, the 29th ult., there was launched from 
the yard of Messrs. Wigham, Richardson, and Co., the 
largest merchant vessel yet builton the Tyne. This boat 
—the Alfonso XII—is of steel, and is intended for 
the Spanish mail service. She has the following dimen- 
sions: Length over all, 426 ft. ; beam moulded, 474 ft. ; 
depth moulded, 36 ft., with a tonnage of upwards of 5000 
tone. Her engines will be constructed by the builders to 
indicate with natural draught 4500 horse-power, giving a 
speed of 15 to 16 knots. he boat is intended for service 
between Spain and the Antilles, and is owned by the Com- 
pania Transatlantica. 


On Wednesday, the 4th April, there was launched from 
the yard of Mr. W. H. Halford, at Gloucester Docks, 
a screw steam yacht of 61 tons, named the Rosina, 
of the following dimensions, viz. : Length over all, 103 ft. ; 
length on water line, 77 ft. ; breadth, 13 ft. The engines 
are of the compound vertical type, with cylinders of 10 in. 
and 19 in. in diameter, with a stroke of 16in., and 140 
horse-power nominal. Her steel boiler works to 90 lb. 
pressure. Engines and boiler were supplied by Messrs. 
J. J. Seekings and Co., of Gloucester. 





On Wednesday, April 10, the steel screw steamer 
Charters Tower, built by Messrs John Keadhead and Co., 
West Docks, South Shields, was taken to sea on her trial 
trip. This is the largest vessel yet built at Shields, the 
dimensions being 317 ft. by 40 ft. by 25.6 ft., with a gross 
register of 2927 tons, and a deadweight capacity of 4600 
tons. The engines are of the triple-expansion type, having 
cylinders 23 in., 374in., and 6l4in. in diameter, with 
39 in. stroke, and are supplied with steam at a pressure 
of 160 lb. from two large steel boilers. On the measured 
mile the vessel attained a speed of 12 knots per hour. 





The s.s. Fulford, which has been built by Messrs. 
Raylton, Dixon, and Co., Cleveland Dockyard, Middles- 
brough, to the order of J. M. Lennard and Sons, of Mid- 
dlesbrough, took her trial trip on the same day. Her dimen- 
sions are: Length over all, 267 ft. ; breadth, 36 ft. ; depth, 
19.6 ft. moulded ; having a deadweight capacity of 2500 
tons. Her engines, which are by Messrs. Blair and Co. 
(Limited), of Stockton, are on the triple-expansion prin- 
ciple, having cylinders 20 in., 33 in., and 54 in., by 36 in., 
and during the trip worked most satisfactorily, a speed of 
94 knots being attained. On completion of her trial she 
proceeded on her voyage. 

Messrs. Raylton, Dixon, and Co. also launched from 
the Cleveland Dockyard, Middlesbrough, a fine steel 
screw steamer named the Guy Colin, which has been 
built to the order of Mr. G. E. Bowring, of London. 
Her dimensions are: Length, 300 ft. ; breadth, 38.2 ft. ; 
and depth, 20 ft.6in., having a deadweight capacity of 
3350 tons. The engines will be fitted by Messrs. Richard- 
son and Son, of Hartlepool. 





AMERICAN PETROLEUM SHIPMENTS.—The aggregate ship- 
ments of petroleum from the United States last year 
amounted to 715,902,617 gallons, as compared with 
712,232,140 gallons in 1886. In last year’s shipments 
New York figured for 479,654,495 gallons, and Philadel- 
phia for 103,779,717 gallons. 





SALE OF THE EXHIBITION BUILDINGS AT LIVERPOOL.— 
The wrought-iron and other buildings put up for the 
Royal Jubilee Exhibition at Liverpool will be sold by 

ublic auction on Tuesday, the 17th inst., and the three 
Tiewten days, by Messrs. Wheatly Kirk, Price, and 
Goulty on the Exhibition site. The buildings, which are 
of a very substantial character, should be suitable for 
engineering, shipbuilding, or other workshops. Admis- 
sions to the sale will be by catalogue only, which may be 
obtained from the auctioneers at 52, Queen Victoria- 
street, London, or at Albert-square, Manchester. 

InsEcToRs.—We learn that Messrs. Holden and Brooke, 
Limited, of St. Simon’s Works, Salford, Manchester, 
have secured the services of the in pax manager, foreman, 
and the special workmen recently employed by Messrs. 
Sharp, Stewart, and Co., who, on their removal to Glas- 
gow, are discontinuing the manufacture of live and ex- 
haust steam injectors, Messrs. Holden and Brooke are 
consequently now supplying exact duplicates of the 
Giffard, Atlas, Friedman’s, and other injectors recentl 
made by Messrs. Sharp, Stewart, and Co., and they will, 
of course, continue as hitherto the manufacture of their 

atent exhaust steam, patent influx automatic, and other 
injectors, 
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BOGIE OF EXPRESS LOCOMOTIVE; NORTH-EASTERN RAILWAY. 
CONSTRUCTED FROM THE DESIGNS OF MR. T. W. WORSDELL, LOCOMOTIVE SUPERINTENDENT. 
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AxovurT ten months ago we illustrated in this journal 
(vice page 565 of our forty-third volume) a compound 
express locomotive constructed from the designs of | 
Mr. T. W. Worsdell for the North-Eastern Railway, | 
and which was at the time being shown at the New- | 
castle Exhibition. Since that date Mr. Worsdell has | 
placed on the North-Eastern line a type of express | 
engines differing slightly from that above referred to, | 
the difference consisting in the adoption of a four- 
wheeled bogie for carrying the front end of the engine | 
in place of a single pair of leading wheels. Of this | 
new type of engine we gave a two-page engraving with 
our issue of March 30, together with a cross-section on 
page 309, while this week we give on the present page | 
details of the bogie. 

The chief dimensions of the engines now under | 
notice are, with the exception of those relating to the | 
wheel base, identical with those of the Newcastle Exhi- | 
bition engine formerly described, and it will be un- | 
necessary, therefore, for us to republish the table of | 
dimensions which we gave on page 566 of our forty- 
third volume. We may, however, state that the 
engines have high and low-pressure cylinders respec- 
tively 18 in. and 26 in. in diameter, with 24 in. 
stroke, while the coupled wheels are 6 ft. 8}in. in 
diameter. The boiler contains 242 brass tubes 1} in. | 6166 B. 
in diameter outside, and 10 ft. 11} in. in diameter | 


sete o_o the heating and grate surfaces | The working pressure is 170 1b. ‘The boiler shell isof _ centres of the coupled wheels remaining as before 8 ft. 
i ha otal bo als steel, and fee Botor of ae ay Lina the firebox roof | 8 in., wees ie distance apap ge _ ae 
. ’ iM | stays are steel castings. The frame plates are also of | to centre o ie is 10 ft. and the whee e of the 

Heating surface : ne a tnt 4°" is steel, and, in fact, that material is Sealy used on the | bogie is 6 ft. 6 of 
“ws ~_ | engine generally. if e bogie is of a novel type, as will be seen by the 
Total... .... 1328.8 ~—+|_ In the engine we formerly described the total wheel | engravings on the présent page. The centre pin, in- 
eee base was 16 ft. 5 in. ; in the new type by the adoption | stead of being connected directly to the bogie, enters 
Firegrate area... 17.38 of the bogie the base is increased to 21 ft. 11 in., the| what may be described as a radial block sliding 
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INDICATOR DIAGRAMS FROM COMPOUND LOCOMOTIVES ; NORTH-EASTERN RAILWAY, 


















































































CARD N°5. Caro N° 13 (down) 
, y - Sei High Pressure Valve ( Doyble-ported ) Vs lead, 4" ins. clear ** 
re ipa inte an een conamee ml be ms ve ( eytls ports )m ad, % ine clear 
5 ’ e t 
fw! . enege? eset jpoiteme oy ; 7 
wd High press® Cuk-ofF 73% - Low . 86% Total 177-8 [ie pp fre Cara ye by a . 
{wa Speed § mah ' 1304 Boiler (70 lbs. . 
* 1204 Boiler 170 Ibs. Scale, 240 lbs. per inch eats . } ; Scale, 240 Ibs. per inch 
tis ‘Mean EFF press®, High pr*¢yl" 100 is. {2048 et — eee 6) : 
wot thy « Back . o. oe ° 1008 Se EFF. - low - 8 ’ 
' $0433 se et 40 let a» 8B o 2 ts ‘Se, P ao fo? - 39H2 
pers, i a PS od Sait sg Mow He. 28 
et “ag tlow- B°8 * fi02 2 8045 “%, Total 255. 
oi: Qp 177- p 70+ 7, 
260; | co} son Level 
fs; BI ot bent tga onli td eee ce i heey 
‘404! 5} |e 4 
: a } 404 
ng pd 
taf § j SO 
§.0)_.l Sseeeeee —————-—— <<! | cf : 
ep ta ee aaa S$ ___ Atmosphere | Scale, 150 los. per inch shes or ay Atmosphere | | Scale, 150 Ibs. per inch 
Monanenerennnn anaes eens Volume =~ -+000---2------nnm=- 4 Here Valea aac raceremarennenemen » 
20, CARD NP 10. Caro N22 (Up) 
1605 igh Press he ~ 737 
150! } entapions — Qo Aon ea ewe High Pressure cut “off e ie --- 73% 
‘8 are y Pit pee PA. 
ee Mean EFF. Pres pan Paya we 2 paid ae | Boiler 170 lbs 
120! a 7 , = Ce Sap Scale, 240 !bs. per inch ot \, Mean pedeney High Pres* Cyl? ore " 
‘ e oo . a ow 
MO! o OF. tow . 4, an 0 HS aw. 208. 
00s | High , «),. ' h, ” LP. : 
pe ' 1p. { ‘9 “farze 1103 low +. Soires ¥ Scale, 240 Ibs. per inch 
380; : a Total 623 
|B © 903 a 
ei 2 804 On level t 
i; © 10 
a - & 60} 
1 504 
FEAL Sacinr vds.a Uctoomneny sod seca ; “ 
{ H SR a ——(‘“‘ié i ge ee 
< ) a > tne 
+ aa aaa aaa aaa aaah i : 10s | 
: ! Scale, 150 Ibs. per inch lot SEAR adsl A ALE SASS BD eed a 
j a ee a ee ‘ 7 . ie SUF Te 5 He PRICE eRe Scale, 150 Ibs. per inch 
‘ 
CARD N° Ml. pone A 
0: 
vo! Nigh Press* Cutoff 50%- Low ~ 75% 140--- Caro N° 8 (down) 
ed — 224 M.P.H. 1304 : ° 
= Yee s dasuy Ae vin Ib och 120; High Pressure Cut-oFF 50% — Low -.-73% 
7 ish Preas® Cyl? 55 Seale, 240 Ibs. per inc 1 | mga: 
Ho! | Mean EFF, Press? High Press® Cyl. a Yao “ ° EER 160 Ibs Scale, 240 /bs. per inch 
| = 0, bt sp MO a ps, \. Mean EFF Press? High Press*Cyl" 565 ee Oe 
90) ’ High + 206 Vp p90 » Back , 49. 
go! | nef Fo 201 poitt 9-6 S40; » Low 26 C«O(«“‘ 
Lait ate Seeees 3 10; High.» S65 H.P) ier 
sais Total _4ll-6 60: So, Low « « 850 » $65 
Zi | Sau — © 503 ) “Cae, Total 21g. 
Ty} : ta. 404 ie up / in 200 Up 
30: | Curve 50+ we 
5 a Soho pe | 
204 “Sar. po ‘ 
a} —— OL : 
0) ..¢-. SDeeermeree aren eeessaesse Sesser “Tt Seale, 150 Ths per inch yo Teo Oie rare Scale, 150 Ibs per ch 
1 ID. «ec aati teg Yolume ----------------------- FIM SPAS stsreeeotees VolUME -—-~-~-nn-sn--annnnwerennna ons 


between curved plates which connect the side frames 
of the bogie, the lateral movement being controlled by 
an elliptic spring as shown in Figs. 5 and 6. At 
their front end, moreover, the bogie frame plates carry 
on their outer sides small buffers which in the event of 
extreme movement occurring come into contact with 
the inner side of the main frame plates. The whole 
arrangement has proved very successful, giving per- 
fectly steady riding at the highest speed. 

The engine is of course fitted with Mr. Worsdell’s ar- 
rangement of starting valve, which he has so success- 
fully used on all his compounds, and which we fully 
illustrated and described on pages 564 and 565 of our 
forty-third volume. 

Mr. Worsdell has up to the present built ten engines 


North-Eastern Railway.—Trial of Passenger Engines be- 
tween Heaton Junction and Tweedmouth, January and 
February, 1888, 
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a Non-Com- 
Compound. | pound, 
Number of vehicles .. ee 20 20 
Weight of _,, ¢ ee --| 160 tons 160 tons 
” engine and tender -| 81 tons 7 cwt.| 71 tons 14 cwt. 
Total weight of train... se Bowe » 7 4, |231 ,, 14,, 
Quantity of coal used, in pounds.. 5,254 =6| = 82,10 
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of the type under notice, and they are now regularly 
working express trains between York, Newcastle, and 
Edinburgh, with very satisfactory results. We annex 
a Table giving the results of working a compound and 
non-compound passenger engine during the first two 
months of the present year, the conditions being 
identical for the two engines (except the weather, 
which was somewhat against the compound), each 
having a train of twenty coaches. It will be noticed 
that the two engines performed the journeys in about 
the same time, showing that both were equal to the 
work ; but the fuel consumed by the non-compound 
engine was 35.9 Ib. per mile against 28.3 1b. for the 
compound, the saving effected by the latter being thus 
7.6 lb. of coal per mile, or about 21 per cent. 

This conclusion is fully borne out by the results of 
working of ten compound goods engines as compared 
with ten non-compound goods of exactly the same con- 
struction, except the larger low-pressure cylinders in 
the compounds. Each of these engines had the con- 
sumption taken on about the first 18,500 miles they 
made, so as to get at a general fair relative result. 
The actual figures are : 


Ten non-compounds ran 186,890 miles, and consumed 
68,228 cwt. coal=40.9 lb. per mile. 

Ten compounds ran 185,091 miles, and consumed 
57,720 cwt. coal=34.9 Ib. per mile. 

Difference in favour of compounds=6 Ib, per mile=144 
per cent, 


It will be seen, therefore, that there is clearly a 
saving, ranging from, say, 15 to 20 per cent. in the 
compound engines on the same service as the non- 
compounds, and as a matter of fact the North-Eastern 
Railway Company are constructing twenty more en- 
gines on this principle, which are now being made at 
their Gateshead shops. 

We give on the present page engravings of several 
sets of indicator diagrams taken from Mr, Worsdell’s 








engines, these diagrams being of much _ interest. 
Cards Nos. 5, 10, and 11 are sets of diagrams taken 
from compound goods engine No. 1305 working between 
Widdrington Colliery and Newcastle, on November 30, 
1887, the train consisting of twenty-two coal wagons, 
and its weight, exclusive of engine and tender, being 
351 tons. Cards Nos. 13, 2, and 8 are sets of dia- 
grams taken from express engine No. 18, while work- 
ing express traffic between Edinburgh and Berwick, 
of January 18, 1888, The particulars of steam pres- 
sure, speed, &c., are giyen in our engravings. 





THE GRIFFIN GAS ENGINE. 

Tue Griffin gas engine is manufactured by Messrs. 
Dick, Kerr, and Co., of 101, Leadenhall-street, E.C., 
and Britannia Engineering Works, Kilmarnock, and is 
of the three-cycle type, that is, three double strokes 
of the piston are required to draw in a charge, com- 
press it, and effectively evacuate it. In the larger 
sizes the cylinder is double-acting, the charge being 
received in front as well as at the back of the piston, 
and as this arrangement permits of the cycle going on 
at both ends of the cylinder simultaneously, the result 
is that there is an explosion at each revolution and a 
half of the crankshaft. In the smaller sizes two single- 
acting cylinders are used side by side, the explosions 
in the two being separated by an interval equal to 
one and a half revolutions of the shaft. In the 
smallest size of all there is one single-acting cylinder. 

In the 8 ay iad nominal engine, which has a 
cylinder 9in. in diameter by l4in. stroke, there are 
two admission valves, one for each end, at one side of 
the cylinder, and two exhaust valves at the other side. 
With each admission valve there is combined a Griffin 
ignition apparatus. The cycle of operations is as fol- 
lows: The burnt gases from the last explosion having 





been discharged, the piston, on oing forward, draws 
in a scavenger charge of air, and on the return stroke 
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TABLE I,—Exprriments on 8 Horsz-Power ENGINE. 
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the exhaust valve is opened, so that this charge may 
be swept out. The piston then goes forward again, 
and this time draws in combustible mixture, which on 
the second return stroke is compressed in the usual 
‘ way. The ignition occurs at the beginning of the 
third stroke of the cycle, and the burnt gases are 
expelled on the return of this stroke. The same series 
of events takes place at each end of the cylinder. 
The governor acts, as in the Otto engine, by entirely 
cutting off the gas when the speed is too high. An 
explosion every cycle can, however, be obtained, 
as long as the engine is developing more than half its 
power, by throttling the gas between the meter and 
the engine. This arrangement insures more regular 
running than is obtained by the action of a hit-or-miss 
governor, and is specially valuable for electric lighting 
purposes. 

Several Griffin gas engines have lately been tested by 
Professor Alex. B. W. Kennedy, F.R.S., M. Inst. C.E., 
M.I.M.E., University College, London, and the results 
of the trials have been embodied in a report, to which 
we are indebted for the following information. The 
first series of experiments was with an 8 horse-power 
(nominal) engine, with two flywheels, each of which 
was fitted with a strap brake encircling half the circum- 
ference of the wheel, and having a weight at one end, 
and a spring balance at the other. There were four 
principal experiments with this engine. The first two, 
of two hours each, form really one continuous four hours’ 
run, driving the two brakes. In the first the speed was 
somewhat the greater, in the second the weights on the 
brake were the greater. The two periods gave practi- 
cally identical results as to economy, and for the cal- 
culations the mean figures of the tworuns were taken. 
The third trial lasted one hour driving a dynamo. 
The fourth trial was for half an hour at half power, but 
with the gas so far throttled that there were no governor 
misses, ‘The results of these four trials are given in 
Table I. above. 

Lines 23 and 24 show the gas consumption, which at 
full power varied from 18.87 cub, ft. to 18.96 cub. ft. 
per indicated horse-power, and from 23.5 cub. ft. to 
23.66 cub. ft. per brake horse-power. At half power 
these tigures became 25 cub. ft. and 37 cub. ft. respec- 
tively. Figs. 1 and 2 are indicator cards taken during 
the working and pumping stroke from one end of the 
cylinder, the former being taken with a +}, spring and 
the latter with a ;'5 spring. ‘The very rapid cooling of 
the gases at release causes the pressure at the iol of 
the stroke to fall below the atmosphere A (Fig. 2). 
During the rapid ejection of the hot gases, however, the 
sven rises considerably above the atmosphere (B), 

alling again as the velocity of the piston decreases (C). 
There is a similar rise of pressure (D) during the dis- 
charge of the scavenger air. Both the scavenger 
charge and the working charge are drawn in (E) ata 
pressure of about 1 lb. per square inch below the 
atmosphere. The whole work done during these two 
strokes is equivalent to a reduction of 3.541b. per 
square inch in the mean effevtive pressure on the work- 
ing stroke. In the fourth triai (column 5) the gas was 
so much throttled that it only amounted to about sth 
of the charge. The combustion was very slow (Fig. 3), 
but the running of the engine was perfectly regular. 

The next set of trials related to a two horse-power 
engine, with two single-acting cylinders working on a 
double crankshaft, the two cranks being about 180 deg. 
apart. The cylinders were each 5} in. in diameter by 
10 in, stroke. Three tests, each of one hour duration, 
were made, and the chief results are given in Table II. 
On the first test the engine drove two small dynamos, 
one from each flywheel, one working 16 and the other 
32 lamps, each of 16 candle-power. These machines 
were not sufficient to take up the whole power of the 





engine, so that the governor cut out a few explosions 
at first. The gas was then throttled until the governor 
ceased to suppress explosions, and the engine ran per- 
Fig .1. 
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fectly steadily without missing. The indicated horse- 
= was 4.48, and the gas consumption 22.75 cubic 
eet per indicated horse power. 


TaBLE II.—Experiments on 2 Horse-Power Twin Engine. 
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A large dynamo was then substituted for the 
smaller ones, and worked through resistances to the 
maximum which the engine could drive at full speed. 
The indicated horse-power went up to 4.83, and the 
gas consumption to 23.8 cubic hook per indicated 
horse-power per hour. The third run was against a 
slightly increased resistance at a somewhat slower 
speed, and the gas consumption was 23.9 cubic feet. 

From the figures given above it will be seen that the 
Griffin gas engine has many points which will recom- 
mend it to engineers and users. It is exceedingly econo- 
mical of gas, 23.6 cubic feet per brake horse-power per 
hour being a very striking performance. The figure 
for the two horse-power engine, 22.75 cubic feet, has 
scarcely ever been equalled before. The running of 
the engine is exceedingly steady, and it needed very 








sharp scrutiny to discern any fluctuation in the light 


cast by the glow lamps fed from the dynamos driven by 
the engine. The pelbility of being able to imme- 
diately adjust the gas supply to give a regular succes- 
sion of explosions is a very valuable feature, and removes 
one great objection to the use of gas engines. Pro- 
fessor Kennedy speaks in terms of high commendation 
of the general design and of the running of the engine, 
which gave no sign of distress after several hours 
continuous work. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—A smart reaction took placa 
in the warrant market last Thursday, and the gain of 3d. 

r ton made in the price of Scotch iron on Tuesday and 

ednesday was lost in the forenoon, but in the afternoon 
the market was less depressed, and 4d. of the early loss 
was recovered. Cleveland iron declined in price 4d. per 
ton in the forenoon and 4d. more in the afternoon, and 
the price of hematite iron dropped 44d. during the fore- 
noon, of which 14d. per ton, however, was recovered in 
the afternoon. The closing settlement prices were— 
Scotch, 38s. 104d. per ton; Cleveland, 3ls. 74d. ; hema- 
tite iron, 42s. Friday’s market was flat at the opening, 
and the price of Scotch iron fell 1d. per ton under the 
previous day’s final quotations, the close in the forenoon 
being 4d. down. A better tone prevailed in the afternoon, 
and quotations rose 2d. per ton above the lowest price, 
There were no transactions in Cleveland iron during the 
forenoon, although buyers were offering 4d. per ton higher, 
but later in the day buyers came up 3d. further, sellers, 
however, keeping 1d. per ton higher. Hematite iron was 
held steady at the previous day’s closing quotations, but 
no business was done. The settlement prices at the close 
were—Scotch, 38s. 104d. per ton; Cleveland, 31s. 9d.; 
hematite iron, 41s. 104d. On the week Scotch iron 
showed an advance of 4d. and Cleveland an advance 
of 34d., while hematite showed no change. There 
was a fairly steady tone in the market on Monday, 
the shipments for last week being consideréd satis- 
factory. The lateness of the opening of the northern 
ports has, however, thrown some usual shipments behind. 
Prices in the warrant market opened strong, and an ad- 
vance of 1d. per ton was secured in the price of Scotch 
iron, but in the afternoon the weakness set in, and prices 
lost the early gain. Cleveland iron in the forenoon went 
up 1d. per ton buyers and 2d. sellers, but towards the 
close of business hours both came down 14d. per ton, and 
the close was buyers 4d. per ton under and sellers 4d. 
over last week’s closing quotations. A slight advance was 
made in the price of hematite iron in the forenoon, but 
near the close that gain was lost. Yesterday’s market 
was firm, and the improvement continued till the close, 
The gain on the day in the price of Scotch iron was 14d. 
per ton, and Cleveland and hematite iron closed, respec- 
tively, 2d. and 1d. per ton up. Coltness No. 3 and 
Summerlee No. 3 have advanced in price 1s. and 6d. per 
ton, respectively. These advances in the prices of special 
brands are encouraging, as they indicate that makers are 
experiencing a good demand. The purchases just now 
being made are on English as well as on local account. In- 
fluenced in some measure by the favourable spring 
weather, by the decrease in the quantity of pig iron in 
store at Middlesbrough, and by the large shipments from 
that port, dealers in warrants were in better spirits to-day. 
During the forenoon market prices advanced all round— 
1d. per ton on Scotch, 4d. on Cleveland, and 14d. per 
ton on hematite iron over yesterday’s closing quotations. 
Very little change took place in the afternoon, but no 
business was done either in Cleveland or hematite iron. 
For the latter buyers offered 42s. O4d. per ton cash. 
The warrant market is at present in a somewhat sensi- 
tive condition, and the business has sunk almost to a 
minimum, as “bulls” and ‘‘ bears” alike appear to be 
quite indisposed to go into any large operations lest prices 
might be affected either way to a greater extent than is 
warranted by the general condition of things. The out- 
side public are also for the time holding aloof from in- 
vestments in warrants. Some of the leading ironfounders 
have recently booked several fair orders. For the present 
there is almost a total absence of substantial inquiry for 
Scotch iron for the leading foreign markets. The freight- 
age rate for pig iron from the Clyde to Montreal has 
been fixed at 6s. per ton, which is said to be about 4s. per 
ton less than last season’s rate. It is reported that the 
object of the reduction is to drive off the ‘‘ tramps” that 
infest the trade. There are still 87 blast furnaces in 
actual operation as against 77 at the same time last year. 
Last week’s shipments from all Scotch ports amounted to 
6412 tons, as compared with 6955 tons in the correspond- 
ing week of last year. They included 1545 tons for the 
United States, 262 tons for India, 150 tons for Australia, 
125 tons for Italy, smaller oS for other countries, 
and 2143 tons coastwise. The stock of pigiron in Messrs. 
Connal and Co.’s public warrant stores stood at 970,004 
tons yesterday afternoon against 967,792 tons yesterday 
week, thus showing for the week an increase of 2212 tons. 


The Coal Trade.—Coalmasters and salesmen on ’Change 
to-day reported a somewhat improved condition of things 
in the coal trade. The opening of the navigation in the 
Baltic, which has just been announced, is expected to 
give a material increase to the shipping business for a 
series of weeks, and itis to this anticipation that the more 
cheerful feeling shown to-day is attributed. There is 
more quietness now in the house-coal department, as the 
wintry weather seems to have finally taken its departure. 
Steam coals are selling slowly. Prices all round remain 
practically unchanged, Over all Scotland the year's 
shipments to date show a total of about 960,000 tons, or 
fully 140,000 tons in excess of the shipments during the 
same period of last year. 
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Engines for the Royal Navy.—It is reported that some 
Jarge Admiralty contracts for engines will be settled this 
week. Several of the leading firms on the Clyde have 
sent in tenders, and a hope is expressed that a fair portion 
of the work will be secured for this district. 


Shipbuilding Contracts.—A contract to build a new 
steamer for the Lochlomond Steamboat Company has 
been placed with Messrs. Napier, Shanks, and Bell, 
Yoker, near Renfrew. The new steamer will be built of 
steel, and will be 165 ft. Jong by 20 ft. broad, with a deck 
saloon and promenade deck. Messrs. David Macgill and 
Co., of the Irvine Shipyard, have secured a contract to 
build a steamer measuring 113 ft. by 20 ft. by 9 ft. 6 in. 
She is to be built of steel, to rank in the highest class at 
Lloyd’s, and is intended for the foreign trade. The order 
is from Messrs. Ross and Duncan, Govan, who will supply 
the engines. Several steamers have recently been built 
at Irvine for the same firm. 


Strikes of Workmen.—The rivetters employed by Messrs. 
Russell and Co., Port-Glasgow and Greenock, numbering 
about 150, came out on strike several days since, owing to 
a refusal on the part of the firm to give an advance of from 
7s. 6d. to 8s. 6d. per 100 rivets. The workmen in the 
same branch employed by Messrs. Caird and Co., 
Greenock, have also struck for an advance of wages to the 
extent of 10 per cent. on all piecework. In the Grange- 
mouth Dockyard the workmen engaged by the day to the 
platers who do piecework, have struck for an advance of 
4d. per hour. In consequence the work is at present dis- 
organised. These men have been earning 54d. per hour, 
but they allege that 6d. per hour is what is paid on the 
Clyde to similar workmen. 


Electric Lighting Contract.—The contract for the electric 
lighting of the new municipal buildings in this city which 
have been in course of erection for several years, has been 
let to Messrs. Muir, Mavor, and Coulson, who will supply 
the current from their central station, from which also 
they supply the lighting current for the Glasgow General 
Post Office close by the new Muncipal Palace. 


Royal Scottish Society of Arts.—This Society met on 
Monday night, Mr. F. B. Imlach, the President, in the 
chair. Among the reports submitted by a committee on 
papers previously communicated, was one with reference 
to Mr. Hart Robertson’s writing telegraph. For the first 
time, it was stated, in the history of telegraphy, a sender 
was enabled by means of this invention to transmit to a 
distant station a message in handwriting, a fac-simile of 
what was sent, with nearly the same speed as that of 
ordinary writing, This writingtelegraph marked a new 
departure in the history of practical telegraphy, and it 
was recommended to the very favourable notice of the 
Prize Committee. In answer to Mr. D. W. Kemp, the 
President said that the paper had not been communicated 
to any other Society. The report was adopted unani- 
mously. In noticing the above-named report, it is only 
right that we should recall to our readers that a very in- 
genious writing telegraph was brought out some years ago 
by Mr. E. A. Cowper. It was described and illustrated 
in ENGINEERING, vol, xxvii., page 180. 


Protecting Propellers from Corrosion.--At the same 
meeting of the Society of Arts, Mr. D. A. Cormack, 
engineer, Leith, read a paper on the ‘‘ Protection of Pro- 
pellers from Corrosion,” in which he advocated the use of 
his ** Vindex metal” as a protector. Brass being electro- 
negative to the iron and steel in shafts and propellers, the 
latter rapidly corrode unless provided with some electro- 
positivein contact with themselves. This was provided in 
the ‘‘ Vindex,” which might be employed in the form of 
nuts for blades, or of caps for tail ends. The metal used 
was zinc, or a compound of which the basis was zinc, the 
tenacity of which, though low, had been proved, when 
used in the form of blade nuts, to be fully equal to the 
tensile strength of the stud. A committee was appointed 
to consider and report regarding Mr. Cormack’s paper at a 
future meeting, 

Lanarkshire and Ayrshire Railway.—During the past 
two Sundays important operations have been carried out 
on the Kilbirnie branch of this railway—namely, the 
launching of the large steel lattice girders of the bridges 
across the Glasgow and South-Western Railway at Glen- 
garnock, The work was successfully completed last 
Sunday. The girders put into position on that day are 
nearly 120 ft. long, and weigh 70 tons each. ‘hey were 
built on staging at the south side of the bridge, and when 
completed were launched across to the north side by 
means of steam and hydraulic power. The engineer-in- 
chief of the line is Mr. John Strain, M. Inst. C.E., 
Glasgow, and the resident engineer is Mr. David Simson. 


Messrs. J. and R. Houston, Greenock, are the contractors Th 


for the bridges referred to. 


The “* William Denny” Memorial.—The fund being 
raised to institute a memorial to perpetuate the memory 
prt late Mr. William Denny now amounts almost to 


Clyde Navigation Trust.—The workmen in the employ- 
ment of the Clyde Navigation Trustees held their annual 
social meeting last Friday night, on which occasion Mr. 
James Deas, Jun., received a handsome present from 
his colleagues on leaving to fill an appointment on 
the Manchester Ship Canal contract. In the course of 
the proceedings the chairman stated that during the 
fifteen years that he had been a member of the Trust the 
revenue had risen from about 160,000/. to considerably 
over 300,000/. per annum. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Iron and Coal.—The manufactured iron trade is re- 
ported to be tolerably good. Locomotive and general 
engine work experiences no falling off, In two or three 





instances an increased number of workpeople have 
been put on overtime, Textile machinery is again in 
tolerably fair request. Printing-machine makers are very 
busy, a call being made for this class of goods in which im- 
provements are made to meet the needs of the higher 
branches of employment. Torpedv and armament work 
still finds occupation ; and special implement and tram- 
way makers are also well engaged. On the Derbyshire 
side foundry pigs range in price from 33s. to 37s., and 
forge pigs from 31s. to 33s. per ton at the furnaces. The 
finished iron trade is unaltered, but some of the light 
branches are doinga little better, there being more orders 
on hand at the foundries for gas and water pipes and 
builders’ castings. Engineers and machinists are doing 
best in specialities. Railway and bridge material keeps 
in fair demand. House coal is falling off somewhat in 
demand, but for the time of the year the principal markets 
are taking a tolerable tonnage ; prices are easy. 


The Hull and Barnsley Railway Negotiations. — On 
Friday afternoon a meeting was held in Hull of_the 
directors of the Midland and the Hull and Barnsley Rail- 
way Companies, for the purpose of discussing conjointly 
the terms on which the Midland propose to work the Hull 
and Barnsley concern. There was a little excitement in 
Hull when late in the day it became known that these 
negotiations were in progress. No official statement has 
been made as to the result arrived at, but in well-in- 
formed commercial circles it was stated that the negotia- 
tions are practically at an end, the terms imposed by the 
Midland being such that the directors of the Hull and 
Barnsley Company decline to submit them to the special 
meeting of their proprietors, without whose assent the 
Bill cannot be proceeded with. Owing to the fact that 
the North-Eastern and other railway companies, in addi- 
tion to the Midland, were to be made parties to the 
arrangement, the general feeling in Hull is one of relief 
atthe prospect of the negotiations failing, as it was felt 
that with the North-Eastern as parties to the arrange- 
ment, the commercial independence of Hull would cer- 
tainly be sacrificed. 


Abandonment of the Proposed new Railway Line at 
Spalding.—In consequence of the severe opposition of the 
Great Eastern Railway, the Eastern and Midlands Com- 
pany have abandoned the proposed new line and railway 
station at Spalding. In order to save the remaining por- 
tion of the Bill from the risk of being wrecked, this aban- 
donment will result in the collapse of the proposal to build 
a new vehicular bridge over the Welland, which the com- 
pany had practically consented to carry out at Spalding, 
in order to free themselves of opposition from the Spalding 
Improvement Commissioners, that body having agreed to 
forego any opposition to certain road diversions if in com- 
pensation this bridge over the Welland were erected for 
them. 


Manvers Main Miners and the Permanent Relief Fund. 
—At a meeting of the Manvers Main miners, held at the 
Butcher’s Arms, Swinton, indignation was expressed at 
the proposal at the Barnsley meeting recently to have the 
rate of contribution to the Yorkshire Miners’ Permanent 
Relief Fund increased, and also to have the rate of pay- 
ment to aged members altered. It was unanimously 
decided not to pay a higher contribution than at present, 
and a delegate was empowered to attend the next meeting 
at Barnsley and to vote against the proposal. It was 
stated that the present unsatisfactory condition of the 
funds was due to a lack of pecuniary support on the part 
of the coalowners, and it was urged that they should show 
more practical interest in the movement. 


The New Water Supply for Wakefield.—After waiting 
for many years, and spending vast sums of money in con- 
nection with applications to Parliament, arbitrations, &c., 
itseems very probable that in the course of about a month 
or two the inhabitants of Wakefield and the neighbour- 
hood will receive their new water supply. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market. — Quarterly Meeting. — 
Yesterday at Middlesbrough the quarterly meeting of 
the North of England iron and allied trades was held in 
the Exchange, and was better attended than usual, there 
being commercial representatives present from different 
parts of the country, inchiding Glasgow, Manchester, 
Birmingham, London, and other centres. The usual 
facilities were afforded for the exhibition of articles of 
interest to the trade, but only two exhibitors availed 
themselves of this means of advertising specialities. Mr. 
omas W. MacNay, of Middlesbrough, occupied a 
table showing the fire extinguisher and the Harden Star 
hand grenade, and Messrs. Mitford and Pettigrew, of 
Darlington, exhibited a model of their patent dovetailed 
spigot and socket pipe joint. The tone of the market 
was firmer, and No. 3 Cleveland pig iron was quoted 
31s. 9d. to 32s. per ton for prompt delivery, several makers 
refusing to book orders except at 6d. per ton above these 
figures. Messrs. Connal and Co., the warrant store- 
keepers at Middlesbrough, had in stock on Monday night 
317,835 tons of pig iron. This shows again a further 
reduction of 3960 tons on the previous week. This fact, 
together with the continued heavy shipments from the 
Tees, and the very satisfactory returns of the Cleveland 
ironmasters showing the make and disposal of pig iron, 
have materially strengthened the position of the market, 
and notwithstanding the efforts to minimise these indi- 
cations of improvement, prices are certainly stiffer, and 
makers are sanguine of still better quotations. In Glasgow 
Messrs. Connal now hold 969,477 tons of pig iron in stock, 
and it is a curious fact that at that place their stocks have 
beer increasing recently at the rate of something like 4000 
tons per week. Scotland is a large purchaser of pig iron 








from Cleveland, buying in the course of a year hundreds 
of thousands of tons, and on that account the prices quoted 
on the Glasgow market often rule the Cleveland iron 
market, but latterly this has not been so apparent, as the 
Cleveland ironmakers have been kept fully occupied in 
supplying Continental as well as other home buyers. In 
the manufactured iron trade there is nothing new, but 
inquiries are more numerous and prices are gradually 
hardening. 

Engineering and Shipbuilding.—Most engineers and 
shipbuilders in the northern counties continue full of 
work, and fresh orders are still coming to hand. Since 
our last notice Mr. J. T. Eltringham, of Stone Quay, 
South Shields, has launched a handsomely modelled 
paddle steamer named the Earl of Dunraven, built to the 
order of Messrs. J. P. Rennoldson and Sons, of South 
Shields, by whom the machinery will be supplied. The 
vessel is of the most modern and approved typ, and will 
be fitted with a surface-condensing engine of 98 nominal 
horse-power. She is intended for the passenger trade in 
the Bristol Channel. 


The Steel Trade.—All the steelmakers are still very busy, 
and prices are stiffening. 


The Coal and Coke Trades.—The fuel trade remains 
steady. The coal miners of Northumberland.have decided 
by a small majority in favour of continuing to pay salaries 
to their Parliamentary representatives, Mr. Burt, M.P., 
and Mr. Fenwick, M.P. A large number of the pitmen 
are, however, growing tired of the principle of paid mem- 
bers of Parliament to represent labour. 








FOREIGN AND COLONIAL NOTES. 
Prussian Rolling Stock.—The rolling stock at work on 
Prussian railways in 1886-7 comprised 8420 locomotives, 
13,012 passenger carriages, 3547 vans, and 162,277 trucks. 
The corresponding totals in 1882-3 were: Engines, 5858 ; 
passenger carriages, 9028 ; vans, 2435; trucks, 124,801. 


American Lighthouse Experience.—The United States 
Lighthouse Board has received a report from the keeper 
of the Tillamook Rock light station, Oregon, recording 
the breaking of the sea at a point nearly 160ft. above 
high-water mark. The lighthouse is built on a rock which 
rises 96 ft. above high-water mark, and the focal plane of 
the light is 38ft. higher still. During a recent storm, 
however, the action of the sea was so violent that the 
water rose at least 25 ft. above the tower, shattering the 
storm panes and extinguishing the light. 


Queensland Railways.—On the Howard and Bundaberg 
line all the bridgework is now completed, and arrange- 
ments in connection with the Bundaberg station yard are 
being proceeded with. On the first section of the North 
Coast Railway, the North Pine River bri¢ge is fully com- 
pleted, and the only impediment to the opening will then 
be a bridge over the Caboolture ; foundations for the pier 
on the south side of this latter bridge have not yet been 
reached. As regards the fifth section of the North Coast 
Railway (the Gympie end) work is being carried on with 
energy by Mr. G. Wilcocks, the contractor. It is ex- 
mag that the contract will be completed some months 

fore the prescribed time, viz., February 1. 1889. 
The contractors for the north section of the Western 
Railway, Messrs. Robinson and Haig, are pushing on 
well, and are engaged in laying out the Charleville 
station yard. Mr. Pears, the contractor for the station 
buildings, has just commenced work. On the Beau- 
desert extension line a steel girder bridge at Water’s 
Creek is being lifted to its level. Plate-laying has ad- 
vanced to within four miles of Beaudesert, and the con- 
tractor is generally making good pr: gress. On the South- 
port and Nerang line fair progress has been made with 
two bridges over the Coomera and the Albert. Ballast is 
plentiful along the line, and the work of excavating is 

oing on satisfactorily. Borings in connection with the 
Giles eland Railway are being taken at Doughboy Creek. 
Work on the Fortitude Valley extension is getting on 
well ; it is, at present, coteuivale confined to tunnelling, 
and the excavation of two heavy cuttings. A bridge at 
Gipps-street has been commenced. On the Mungar line 
clearing has been nearly completed, and the second and 
third cuttings have been opened out. Everything in con- 
nection with the South Brisbane wharf extension is ready 
except the sinking of 9 ft. cylinders for steam cranes. 


Speed on the Canadian Pacific Railway. —It is stated semi- 
officially that the time occupied in running trains from 
Montreal to Vancouver will be shortly reducea to four 
days, as compared with six days as at present. The 
wharfage capacity of the system at Vancouver will be 
largely extended. 


Rolling Stock on the Baltimore and Ohio Railroad.—In 
the course of the financial year ending September 30, 1887, 
the Baltimore and Ohio Railroad Company purchased and 
built 77 engines and 3963 cars, at a cost of 546,8077. The 
company further repaired 234 engines and 2434 cars in the 
same period, at a cost of 160,598/. 


Rolling Stock on the Canadian Pacific Railway.—It is 
stated that the Canadian Pacific Railway Company has 
decided to double the carrying power of its rolling stock, 
and that in the course of 1888 it will place 200 additional 
locomotives, 5000 additional freight cars, and 2000 addi- 
tional flat cars upon its system. This policy will involve 
the employment of 2500 men in large workshops at 
Montreal, 


Steel Rails in the United States.—The production of steel 
rails in the United States amounted last year to 1,950,000 
tons, showing an increase of 375,000 tons as compared with 
the corresponding output in 1886. Notwithstanding the 
great increase observable in the production of 1887, 160,000 
tons of steel rails were imported into the United States last 
year. 
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SIND PISHIN RAILWAY; VIADUCT OVER THE CHAPPAR DRIFT. 








ErratuM.—In reference to our description of Wana- 
maker’s establishment at Philadelphia, in our issue of 
March 9, we are informed that the real dimensions of the 
building are 250 ft. by 488 ft., and not as given in our 
text. 

Castke TraMway Roprs.—On Saturday last Messrs. 
Bullivant and Co. forwarded from their works, Millwall, 
a new rope for use on the Edinburgh Northern Tramways. 
This rope is 17,000 ft. long and 34 in. in circumference, 
taking a breaking strain of 44 tons 16 cwt., and is the 
longest and heaviest hauling rope ever used in this country. 
The ropes, however, which Messrs. Bullivantand Co. made 
for Australia are much longer and heavier than this ; for 
instance, the rope at work on the Richmond line is 
26,000 ft. long and weighs about 24 tons, and the rope at 
work on the Collin-street line, Melbourne, is 20,000 ft. 
long. Messrs. Bullivant and:C»>, make these ropes in 
one take off from the machine, i.e. there are no splices or 
other joins in them. 


ARTESIAN WELL BortNnG NEAR BrRMINGHAM.—At King’s 
Heath, near Birmingham, an artesian boring 1106 ft. deep 
has just been successfully completed at Messrs. F. Everitt 
and Co.’s (late Isaac Bate and Co.) brewery, by Messrs. 
Le Grand and Sutcliff, hydraulic engineers, London, 
This work has been watched with considerable interest by 
engineers and geologists, as it is the first deep boring in 
the vicinity, and no accurate estimate could be formed of 
the depths of the underlying strata at the site, which is 
495 ft. above O. D. The following beds, according to 
Professor Lapworth, have been penetrated, viz. : ft. 
of drift, 547 ft. of Keuper marl and gypsum formation, 


| 326 ft. of the water stones or Keuper sandstone series, 
| and 177 ft. further into the upper variegated sandstone. 


| It is from the last 100 ft. of last-named strata that an | 


| excellent supply of water of unusual purity has been 
| obtained, and this rises to within 175 ft. of the surface. 
The water is raised to a further 40 ft. above surface by 


same crankshaft. One pump is fixed down the bore 


| tubes, and delivers into a receiver 20 ft. below surface ; 


the second raises it up to the top of the brewery. In 
order to fix the deep well pump, it was determined to cut 
off and withdraw the inner lining tubes 427 ft. below sur- 


which answered most effectively, the whole operation of 
lowering the tool into position, cutting off the pipe, and 
withdrawing the tool, occupying only two hours. Though 
cut at such a great depth, the pipe when withdrawn pre- 
sented the same appearance as though it had been turned 
off in the lathe. 

Tur LONDON ASSOCIATION OF FOREMEN ENGINEERS 
AND DRAUGHTSMEN.—The usual monthly meeting of this 
Society was held at the Cannon-street Hotel on Saturday 
evening the 7th inst., at 7.30. when a paper was read on 
“The Erection of the Roof of Olympia,” by Mr. R. J. G. 
Read, A.M.I.C.E. which was illustrated by large diagrams 
showing the construction of the roof and the staging and 
appliances used in its erection. Mr. Read described the 
general features of the hall, which is a rectangular build- 
in 
su 


ivided inside by rows of columns into a central nave 
374 ft. long by 170 ft. wide, with aisles on the two sides 





means of two single-acting pumps, both worked off the | 


face, to accomplish which a simple tool was designed | 


440 ft. in length by 250 ft. in width between the walls, | 





40 ft. in width, and on the east and west ends 26 ft. and 

'40 ft. respectively. It is roofed by one central semi- 
circular span of 170 ft. by 100 ft. 8 in. clear height 
|above the floor line, the two side spans being flat 
|lean-to roofs abutting to the sides of the main roof 
; and resting on the walls, the whole being framed to- 
gether in such a way that the weight of the main roof 
is utilised to buttress it, and effectively prevent spreading 
or deformity. He then described in detail the method 
_ adopted in erecting the main ribs or principals, and the 
precautions taken to avoid accidents either to the struc- 
| ture itself or those employed in its erection. A huge 
timber stage was constructed about 70 ft. in height, the 
platform being about 125 ft. by 63 ft., with stout trestles 
on the top to support the upper portion of the main ribs of 
the roof until they were completed. This structure was 
supported by thirty wheels on five lines of rail, and moved 
from one end of the building to the other as the work pro- 
gressed, its length being sufficient to support two ribs at 
once, and when these were completed and the purlins, 
&c., filled in, it was moved on for the next, and so on. 
On this movable stage were placed several derrick cranes, 
in suitable positions for lifting the segments of ribs and 
girders, &c., into position, the most of the work being 
done by rope tackle from a steam winch placed on the 
floor of the hall. The whole of the ironwork was con- 
structed by Messrs, A. Handyside and Co., in their yard 
at Derby, and the main ribs were sent up in twelve seg- 
ments, which were reduced to six onthe site, by being 
| rivetted in pairs before placing into position. The total 
| weight of ironwork was about 1100 tons, and it was all 
successfully erected without accident. 
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ANOTHER NEW ALKALI PROCESS. 

WE have made a point of from time to time 
drawing the attention of our readers to what is 
going on in the progress of the great ‘struggle for 
existence” now being fought out in so deter- 
mined a manner in this vast industry, the alkali 
manufacture. 

Some months since (ENGINEERING, July 8, 1887) 
we gave a somewhat detailed description of a process 
introduced by Messrs. Parnell and Simpson, de- 
signed to strengthen the hands of manufacturers of 
alkali by the old ‘‘ Leblanc” process in their battle 
with the new ‘‘ammonia” process. We have now to 
speak of another, and more recent, attempt to solve 
the perplexities of the proprietors of workson the old 
style, and in giving some account of this new method 
we shall be able to compare it, in its general bear- 
ings, with the Parnell and Simpson process, and to 
take a general look at the present state of the entire 
question. We may here remark that the recent 
events at the pyrites mines in Spain, ending with 
the prohibition of open-air calcination of the pyrites 
after a certain date specified, are not without some 
possible very important bearing on the question of 
alkali manufacture in this country. 

The process we have now to speak of is one for 
the recovery of the sulphur now lost in the ‘‘ waste’’ 
of the alkali works. For some time past it has been 
known to those interested in the subject, that 
Messrs. Chance were carrying on extensive investi- 
gations and experiments at their works near Bir- 
mingham, and of late it has been pretty well known 
what direction these experiments had taken, and 
by what methods the desired result was to be ob- 
tained. But final and definite information was at 
last given to all concerned by a paper read by Mr. 
Alexander M. Chance before the Society of Che- 
mical Industry on March 5th. The paper was en- 
titled ‘‘ The Recovery of Sulphur from Alkali Waste 
by means of Lime-Kiln Gases.” 

lt may be said that up to the present time all 
the sulphur used by the alkali maker, after making 
the round of the chemical reactions concerned, 
passed away as complete waste and was finally 
lost. It has long been a dream of alkali makers to 
recover this sulphur, or part of it, and make it do 
duty over again. This dream, and the desire to 
make it a reality, are pretty well as old as the alkali 
process itself ; and a history of the many attempts 
made to solve the problem would make quite a 
romance of manufacturing chemistry —a long story 
of determined effort of clever and enterprising men 
who have given many years of study and work 
and many large sums of money, and have so far 
given them more or less in vain. One great worker 
in this direction, the late Mr. Gossage, devoted 
‘* thirty years of his life and a fortune” to his en- 
deavours, and after all did not succeed in making a 
practicable process. 

Of recent attempts the process of Schaffner and 
Helbig has perhaps attracted most attention and 
come nearest to practical success. This process was 
worked at on a large scale by Messrs. Chance, and 
it appears to be largely due to the experience gained 
while carrying on these experiments, that this firm 
have now been able to announce, most decidedly, 
as they do, that on other lines they have at last 
gained a perfect victory over difficulties which for so 
long proved insurmountable. 














The ‘‘ waste” from which the sulphur has to be 
recovered, is, as we pointed out on former occasions 
for the benefit of our non-chemical readers, in the 
maina combination of sulphur with calcium, a sul- 
phide of calcium, containing more or less of an 
excess of lime. The sulphur can easily be set free 
from this combination by acting upon the waste by 
means of carbonic acid gas. The sulphide of calcium 
is decomposed, a carbonate being formed, and the 
sulpur is liberated in combination with hydrogen as 
the gas known as sulphuretted hydrogen. The 
matter is simple enough up to this stage, and its 
simplicity has induced many people to take it up, 
but the real difficulty in practice commences when 
the further utilisation of the sulphuretted hydrogen 
is attempted, as we shall explain further on. 

In the experiments of Gossage, and in the process 
of Schaffner and Helbig, the decomposition of the 
waste was effected, not by means of pure concen- 
trated carbonic acid gas, but by means of ‘‘ lime- 
kiln gases,” which are, in practice, a mixture of 
carbonic acid and nitrogen. One great difficulty 
has always been that as the lime-kiln gases are so 
diluted by nitrogen, and are also liable to vary more 
or less as tothe amount of this dilution, so the sul- 
phuretted hydrogen evolved from the waste is 
always dilute and variable, rendering its further 
treatment for the obtaining of the sulphur a trouble- 
some affair, 

Schaffner and Helbig based their process on the 
fact that when sulphuretted hydrogen is brought 
into contact with sulphurous acid, a decomposition 
takes place by means of which water is formed, and 
all the sulphur, that of the sulphurous acid and that 
of the sulphuretted hydrogen, is set free. Here, 
again, the reaction is very simple, and the thing 
looks perfectly easy on paper, and on the small 
scale, but in actual practice very many difficulties 
stood in the way, and Messrs. Chance expended 
much time and money in working the method out 
to success. This success appears to have been 
achieved some few years since, but it cannot be 
said that the process was ever adopted into the 
alkali manufacture. The main reason for this was 
that the mere prospect of a successful sulphur 
recovery process was suflicient to bring about a very 
large reduction in the price of the Spanish pyrites. 
This reduction was so large that it took all the wind 
out of the sails of the proposed new method. Had 
the price remained where it was, manufacturers 
would doubtless have taken up the Schaffner and 
Helbig process, but as the reduction in price was 
about equal to the saving that process would have 
effected, there was no longer any object in carrying 
it out. Thus, though the process was never intro- 
duced into works, all soda makers have profited 
by it and are still doing so. 

Messrs. Chance, however, by no means gave up 
the fight, but have resolutely endeavoured to find a 
method which should still further cheapen the price 
of sulphur to the soda makers, and are now able to 
confront the much-troubled owners of pyrites mines 
with a result which seems likely to very much re- 
duce the value of their properties, by largely 
diminishing the demand for imported sulphur. 

For details as to the history of the experiments 
we may refer to Mr. Chance’s paper. The final 
method now announced as ready for adoption, and 
which has worked successfully for some time on a 
large scale at Messrs. Chance’s works, is carried out, 
in broad outline, as follows : 

The ‘‘ waste,” after extraction of the soda, is re- 
duced to a suitable state of division, transferred to 
special vessels, where it is mixed with, or suspended 
in water, and is there treated with gases forced into 
it from the limekilns by means of pumps. The 
result of this treatment is that sulphuretted 
hydrogen gas is obtained and stored in a gas- 
holder, and a final residue of carbonate of lime is 
left in the decomposing-vessels. This carbonate of 
lime is not a useless waste product. It may be 
utilised in various ways. It may be used over again 
in the soda manufacture, replacing for this purpose 
the limestone which is bought at present. It would 
then be again converted into ‘‘ alkali waste” and 
make the same round over and over again. A strong 
reason for utilising it in this manner is found in the 
fact that alkali waste contains a considerable amount 
of soda which it is not practicable to wash out. At 
present this entangled soda is lost with the waste, 
and in large works a considerable quantity thus 
passes away which would all be recovered if the 
material always returned into the process. Another 
proposal is to make use of the carbonate of lime for 
the manufacture of cement, for which purpose it is 
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very well suited. At any rate, in one way or other, 
the lime, as well as the sulphur, is rendered of value 
over again. 

The sulphuretted hydrogen, carried from the de- 
composing-vessels to the gasholder, is next to be 
considered, This is worked in two ways, as is done 
also in the Parnell and Simpson process, in which 
the sulphur is first obtained from the waste in this 
gaseous form. It is either burnt at once for the 
production of sulphurous acid gas, which is led into 
chambers and converted into sulphuric acid in the 
usual way, or it is so decomposed as to yield its 
sulphur in the form of brimstone. Mr. Chance tells 
how he has succeeded in working both these 
methods in practice and how he has overcome the 
great and crucial difliculty, before alluded to, of 
the dilution, and irregular dilution, of the gas which 
had to be dealt with, this being the rock on which 
many former attempts came to grief. 

In the first place, the gases from the kiln are so 
regulated as to contain as much carbonic acid as 
possible and to remain as regular in composition as 
the nature of the work allows. Here a great deal 
is done by experience in management of the kilns 
themselves, but when the very best results are 
reached, the gases still of course contain a very 
large proportion of nitrogen in them. This nitrogen 
would, with ordinary methods, pass through the 
decomposing-vessels, and finally go with the sul- 
phuretted hydrogen to the gasholder. Such a 
‘ diluted sulphuretted hydrogen could not be properly 
utilised either for making sulphuric acid direct or 
for making sulphur. 

The method by which Mr. Chance has overcome 
this difficulty is really the keystone of his success. 
It is delightfully simple (now that he has done it) 
and is in every way the point in his process which 
most attracts attention. It depends upon the fol- 
lowing chemical reactions: If carbonic acid gas 
is passed into alkali waste, carbonate of lime is 
formed, as explained, and sulphuretted hydrogen 
is set free, mixed in case of kiln gases, with a lot 
of nitrogen. If then this mixture of gases is passed 


on into another lot of alkali waste in another vessel, 
the sulphuretted hydrogen is absorbed, because the 
sulphide of calcium in the fresh lot of waste com- 
bines with the sulphuretted hydrogen to form a 


salt, the sulphydrate of calcium. The result is 
that in the second vessel all the sulphuretted 
hydrogen is kept back, making a ‘‘ waste” very 
much richer in sulphur, while the nitrogen 
passes forwards by itself. If we suppose a third 
vessel in the series, we may go on passing in the 
kiln gases till in the second vessel decomposition by 
means of the carbonic acid takes place, the sulphy- 
drate of calcium being destroyed again, and a 
double quantity of sulphuretted hydrogen carried 
forward, to be absorbed in the third vessel and held 
there till the carbonic acid is no longer being 
absorbed in the second vessel, and so comes forward 
and again decomposes the sulphydrate of calcium. 
Of course in practice the reaction does not go on as 
exactly, vessel per vessel, as above suggested for 
the sake of giving a general idea. Thus, before 
decomposition was complete in one vessel, some 
carbonic acid would escape and go forward to com- 
mence the decomposition and the liberation of 
sulphuretted hydrogen in the vessel next in series. 
But this has no effect on the working in practice. 
The broad fact is that if several vessels containing 
‘*waste’’ are connected in series, and kiln gas is 
forced through them, there will be a certain time 
during which the exit gases will contain no sul- 
phuretted hydrogen, but only nitrogen, which can 
be let out into the air. After a certain time, how- 
ever, sulphuretted hydrogen will commence to come 
off, and a period will follow during which this gas 
will be liberated in suflicient concentration to be 
taken to the gasholder and used for making sulphur 
or sulphuric acid. This degree of concentration 
will continue so long as enough sulphydrate of 
calcium is being decomposed ‘by the kiln gases. 
When the strength of sulphuretted hydrogen gas 
falls below a certain limit, it is no longer taken to 
the gasholder, but is led again into fresh waste in 
other vessels, and the process is repeated. 

These decomposing-vessels are, in practice, cylin- 
ders of 15 ft. in height by 6 ft. in diameter, each 
fitted with the requisite pipes and valves to connect 
as required with a kila-gas main, a main leading to 
the gas-holder, or a discharge main. The vessels 
are not all in series at one time ; some are being 
emptied and charged with fresh waste while others 
are at work. 

Thus, seven such vessels are stated as sufficient 





for a plant turning out 300 tons of sulphate of soda 
per week. They are arranged in a line, and are 
easily connected or disconnected as required. Mr. 
Chance’s paper gives full details of the work of such 
a line of seven vessels, and there is an ingenious 
diagram showing the order in which vessels are 
filled and connected to the various mains, and the 
times at which the connections and disconnections 
are made. Thus, when kiln gas is being passed 
and nitrogen is being let off into the air, as above 
described, there are six of the vessels connected in 
series. In the next following period, when the 
strong sulphuretted hydrogen is being given off, 
there are four of the vessels in series, and so on 
with all the alternating periods, the actual vessels 
in series varying each time, so that decomposed 
charges are removed and fresh ones put in their 
places. The passage of strong gas to the holder is 
thus intermittent, but, as Mr. Chance points out, a 
double system of decomposers may be so combined 
as to make the supply of strong gas continuous. 

In our account of the Parnell and Simpson pro- 
cess we stated that the sulphuretted hydrogen was 
to be utilised for producing sulphur by a system of 
combustion with restricted supply of air. This is 
also the case in Mr. Chance’s process. It has 
not yet transpired by what exact arrangement 
Parnell and Simpson obtain the end in view. It is 
an operation of some difficulty and delicacy of re- 
gulation, as the supply of air has to be so adjusted 
to the strength of the sulphuretted hydrogen, that 
just enough, and no more, oxygen is admitted to 
combine with the hydrogen to torm water, setting 
free the sulphur previously in combination with the 
hydrogen. If too much air is admitted, some of 
the sulphur is burnt to sulphurous acid, if too little 
is admitted some of the sulphuretted hydrogen 
escapes the reaction altogether. 

Mr. Chance has made this part of his process a 
success by adopting the Claus kiln, an arrangement 
originally introduced for the removal of sulphur 
from coal-gas. It has proved to be eminently suited 
for Mr. Chance’s purposes, and is now in use at his 
works, where many tons of sulphur have been pro- 
duced by its means. As at present operated, the 
apparatus consists of a circular kiln, lined with fire- 
brick, and having a perforated bottom. On this 
bottom is a layer of broken brick, and above this a 
layer of anhydrous oxide of iron. A main pipe 
delivers into the closed space below the bottom 
the mixture of sulphuretted hydrogen and air. The 
layers of brick and oxide of iron being raised to a 
suitable heat (dull red), the mixture is then passed 
up through them. The combustion of the hydrogen 
of the sulphuretted hydrogen takes place, mainly, 
it appears, in passing through the oxide of iron. 
The oxide undergoes no change, or at all events, 
no permanent change. It acts as a regulator only, 
and the heat of the combustion is sufficient to keep 
it steadily at the dull-red heat required. After the 
passage of the gases through this layer, there passes 
forward a mixture of vapour of water, more or less 
nitrogen, and vapour of sulphur. This mixture is 
passed into condensing chambers ; first a small one, 
the temperature of which is such that liquid sulphur 
condenses and is tapped out periodically, and then 
a larger cooler chamber in which the rest of the 
sulphur condenses as ‘‘ flowers of sulphur.” 

Messrs. Chance have also demonstrated, on the 
full working scale, that the direct utilisation of the 
sulphuretted hydrogen for making sulphuric acid is 
readily carried out in the ordinary plant of the 
works, causing no disturbance and demanding no 
special alterations or appliances. 

In brief, then, Mr. Chance tells alkali makers 
that the dream is now realised, and they may now 
recover practically all the sulphur of the waste and 
sell it as brimstone or pass it directly back into the 
acid-making, and that this may be done in a direct 
and simple manner, calling for no disturbance of 
present plant and methods of work nor for any 
complication of present commercial conditions, All 
that is required is a comparatively cheap addition 
of plant; lime-kilns (where not already present), 
gasholder, and converting-vessels, and a Claus 
kiln where brimstone is to be made. The con- 
ditions could not well be more simple, and Mr. 
Chance demonstrates that the costs of the pro- 
cess are so low that sulphur so recovered will be 
much cheaper than the sulphur in the pyrites, and 
that a very large sum of money yearly is thus to be 
saved to the English soda makers. 

It will be noted that in some respects Chance’s 
process and that of Parnell and Simpson are similar. 
Both are to give the works sulphur back either as 





brimstone or as sulphuric acid as preferred. But: 
there are very great differences in the meaning to 
an alkali maker of adopting the one method or the 
other. The adoption of Chance’s process calls for 
no disturbance whatever of a given manufacturer’s 
production. If he is to-day producing and selling 
so much soda, caustic, and bleaching powder, he 
may adopt this sulphur-saving method and keep all 
these branches of his works in the same propor- 
tions. 

If, however, a manufacturer takes up Parnell and 
Simpson’s process, the matter is not so simple. He 
can, it is true, save by this method a portion or all 
of his sulphur, but in order to do so he must erect 
a more costly plant, and must make more alkali 
exactly in proportion as he saves his sulphur. Par- 
nell and Simpson save the sulphur by an indirect 
method, utilising the ‘‘ waste” to make soda by 
the ammonia process, incidentally setting free the 
sulphur from the waste. Thus, suppose a maker 
is now turning out a given amount of the pro- 
ducts above named, the introduction of the 
Parnel] and Simpson process gives him his choice 
of one of two changes in his commercial conditions. 
If he desires to keep his make of ‘‘salt-cake,” and 
with it of bleaching powder, where it now stands, 
he must not decrease the capacity of his ‘‘ Leblanc” 
plant. Any sulphur he receives will entail an in- 
crease in his make of soda, or of soda and caustic, 
because by this method he only saves his sulphur 
by going into the manufacture of ‘‘ ammonia-soda.”’ 
It is pretty well known that ‘‘ Leblanc” makers are 
losing money on soda and caustic, and only make a 
profit on the bleaching powder, which their rivals 
cannot manufacture. Therefore they would not be 
likely to desire to work on a method which com- 
pelled a reduction of the yield of bleaching powder 
from their works. The other alternative means 
that the adoption of Parnell and Simpson’s process 
would cause a vast increase in the amount of soda 
and caustic on a market already suffering severely 
from over-production. This extra soda and caustic 
would, of course, be made by the cheaper ammonia 
process, and the makers would also be benefited by 
the sulphur recovered and returned to the Leblanc 
process. But still, such an increase of production 
must be a very grave dilemma to face. 

On the other hand, it may come to pass that, by 
the discovery of a method of making chlorine with- 
out intervention of sulphuric acid, the ammonia 
process may carry the day entirely, in spite of any 
recovery of sulphur. In that case the beautiful and 
ingenious combination of the two methods due to 
Parnell and Simpson may serve as a link, and works 
which had adopted it would be in a better position 
for the transition which would have to take place. 

Altogether, alkali makers have plenty of ‘‘ nuts 
to crack” and chances to balance, and must have 
rather an anxious time of it now-a-days. 

Mr. Chance points out that there is now another 
possibility of change of conditions. The great 
mines in Spain being forbidden to continue calcin- 
ing enormous quantities of pyrites in the open air, 
will have to look for some other method of getting 
out the copper of these ores. It may be that asuit- 
able ‘‘ wet” process may be forthcoming, to enable 
them to go on taking out copper at the mines. But 
if this ‘‘ wet” process is not found, it is not impos- 
sible that arrangements might be made to bring 
over great quantities of pyrites and have them cal- 
cined by the acid makers, for the purpose of taking 
the copper out afterwards, and that it might even 
come to pass that the pyrites companies would be 
glad to give the acid makers all the sulphur free of 
charge for the sake of the calcination. With sulphur 
for nothing the much harassed old Leblanc process 
might take quite a new lease of prosperity. 

If such were the case Mr. Chance still claims that 
his process would have a great field for the recovery 
of the sulphur from the waste, as brimstone, for 
home use and for export. 

The development of the conditions in the great 
alkali trade for the next few years, quite apart from 
the vast industrial questions concerned, will have 
all the interest and excitement for lookers-on of a 
closely played game. 








STREET WATERING WITH SEA WATER. 

WHEN the world and his wife go down to the sea- 
side in summer they put a heavy strain on the 
resources of many a quiet town. They consume all 
the fresh butter and eggs, the milk, and the fruit 
produced for miles round, and not least, they re- 
duce the store of water at a speed which costs the 
local engineer many an anxious hour. They have 
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come in search of health and pleasure, and for both 
objects they require plenty of water. The morning 
tub becomes an article of faith with them, even if 
they neglect it all the rest of the year, and the 
ablutions of the children are carried out on an un- 
heard-of scale, while, if every atom of dust in the 
streets is not laid, they write to the local paper, 
and threaten to give the place a bad name in the 
part of the country from which they come. This 
extra demand occurs at a time when there is but 
little rainfall to replenish the reservoir or under- 
ground store on which the town relies, and when 
the flushing of the drains and the watering of 
gardens is added to the usual requirements of the 
resident population. Fortunately it only lasts a 
short time—so short that it renders the expendi- 
ture of large sums for providing storage, a very un- 
remunerative proceeding. Under these conditions 
it is curious that the unlimited sea supply has not 
been more often drawn upon. Twice a day it comes 
right up to the town, almost at the street level, and 
it can be used in the most lavish way without any 
danger of exhausting the store. For bathing pur- 
poses salt water is unequalled, while for such uses 
as flushing drains and watering roads it might be 
expected to answer perfectly well. Unfortunately 
the idea was at one time prevalent that for these 
two purposes sea water was not applicable. It was 
demonstrated in the laboratory that the combina- 
tion of sewage and salt water gave rise to the 
evolution of sulphuretted hydrogen, and from this 
it was argued that if it were admitted to the drains 
it would occasion a foul smell which would be per- 
ceived at every gully-hole, and would give the 
impression that the system of sewerage was defective. 
On the roads likewise the sea water was credited 
with a disintegrating action. Consequently in most 
of our coast towns sea water was not applied to any 
municipal purpose. In some few, however, the 
surveyor was more enterprising, and by prolonged 
trial satistied himself that none of the evils attri- 
buted to the use of sea water were of any moment if 
reasonable precautions were observed. In the town 
of Ryde salt water has been used for road sprinkling 
for thirty-five years ;‘and there are several other 
towns where the practice has been more or less in 
vogue for some time. Recently the subject has 
attracted general attention in watering-places, and 
several schemes have been mooted for the local sup- 
ply of sea water. An account of those projects and 
also of existing works has been compiled by Mr. 
Stephen Harding Terry, and forms the subject of a 
paper read by him before the Civil and Mechanical 
Engineers’ Society. From this paper, which is 
exhaustive of the subject, we learn that there is an 
almost universal concensus of opinion that salt 
water is superior to fresh water as a means of laying 
dust on flint, macadam, and wood roads. The 
borough engineer of Ipswich, Mr. E. Buckham, 
addressed inquiries to the engineers of thirty-five 
coast towns, asking their experience with sea 
water. Twelve said that they were employing it, 
and two were about to build permanent works to 
render its use possible. Two only spoke ad- 
versely to its use on roads. The remainder wit- 
nessed that it had a binding effect on the surface, 
covering it with a skin or glaze quite different from 
the result of fresh water sprinkling, and so per- 
manent that only about half or one-third as much 
water was required. The engineer of Ryde, how- 
ever, stated that too frequent applications of salt 
water rendered the streets slippery, and that in 
very hot weather an occasional application of fresh 
water was needed. In only one place has any com- 
plaint arisen in connection with the flushing of the 
drains, and Mr. Terry suggests that if the drains 
were foul, flushing of any kind would stir them up 
and give rise to unpleasant effects. It may, how- 
ever, be assumed, we think, that when sea water is 
used for flushing it should be applied only at suit- 
able times, when it can sweep right through to the 
outfall, and that it should not be allowed to lie in 
contact with sewage in a drain which is sealed by 
the rising tide. 

_ To render the use of sea water really economical 
it must be supplied through the town by a system 
of mains, with hydrants for filling the carts and 
flushing tanks. Such works have been carried out 
in several places ata very moderate cost. At Great 
Yarmouth they cost 4500/., and consist of an 
8 horse-power Crossley gas engine, a 12-in. pump, 
a tower and tank containing 22,000 gallons, a set- 
tling tank, and a suction pipe to the jetty. There 
are 900 yards of main varying from 3 in. to 8 in., 
40 standpipes, and 12 automatic flushing syphons 








of 2000 gallons capacity each. The total expenses, 
including interest on capital, repayment of loan in 
twenty years, depreciation, wages, gas, oil, &c., 
are under 500/. perannum. For this amount some 
30 million gallons are raised 44 ft. at a cost of 4d. 
per 1000 gallons. Of this five million gallons are 
used for street watering and 25 million gallons for 
sewer flushing. The annual cost to the inhabitants 
is rather less than a penny in the pound on the 
assessment. The borough engineer states that 
since the works were completed the saving in pur- 
chase of flint and gravel has been 3001. per annum, 
and will be greater. The distribution costs less by 
100/. a year in consequence of a less volume suf- 
ficing, and the roads are better watered, while the 
flushing of the sewers is well worth the whole cost 
of the works. 

Littlehampton, in Sussex, completed its sea-water 
works last August. The tank holds 20,500 gallons 
and can be filled in three hours by a pump driven 
by a two horse-power gas engine. There are 900 
lineal yards of mains and three drawing-off sta- 
tions. The cost was 850/., and the total annual 
expense is 150/., including repayment of loan. 
This is equal to 1d. the pound of the rateable 
value. Hastings has spent 9000/. on its work, and 
the height of the reservoir is sufficient to render 
the water available for fire purposes. 

The experience already gained demonstrates that 
for an addition to the rates of a penny or twopence 
in the pound, a seaside town can put itself into the 
position of being able to water its roads without 
stint through the longest and hottest summer, 
while its sewers may be flushed out most thoroughly. 
There are besides the collateral advantages of a 
total saving of the fresh water formerly used for 
these purposes, of an economy in the upkeep of the 
roads, and in the attraction offered to visitors of 
having salt water laid directly to the bath-rooms 
of the houses. This last is, in itself, a considerable 
addition to the attractions of a watering-place. 
There are plenty of people who are wishful to enjoy 
the bracing effect of sea water, but who do not care 
to undress in a ramshackle box on wheels, and 
disport themselves in scant attire among the waves 
while an idle crowd on shore while away the fore- 
noon in criticism on their want of agility, and in 
the threatened obesity of their forms. For strong 
swimmers and youth of both sexes conscious of 
possessing good figures, the outdoor bathe is full 
of delights, but the choice of a place to spend the 
summer holiday lies with the heads of a family who 
have partly lost their zest for outdoor pursuits, while 
they arethe more eager to conserve their health, since 
it shows signs of giving way. A domestic sea water 
supply would often cause such people to give one 
watering-place the preference over another. 





THE RAILWAY CONNECTION OF 
CHINA AND BURMAH. 

THE opening up of a trade route between British 
India and China has long attracted the attention of 
British statesmen and engineers. So far back as 
1829 Lord William Bentinck interested himself in 
the question, whilst in 1866 Lord Salisbury, then 
Viscount Cranborne, ordered a survey in this di- 
rection, which, however, was not carried out; but 
the subject has frequently recurred since. 

Great advantages to British trade might be 
expected to follow the completion of such a line, 
for by it the great and wealthy Chinese province of 
SSu Chuan would be opened up to British manu- 
factures, which at present can only gain access to 
this region by long and costly elephant carriage 
over the mountains and through the forests of 
Burmah, or by ascending the Yang Tse Kiang from 
Canton in a Chinese junk, and daring the numerous 
whirlpools aud dangerous rapids of this great river. 
Up to Ichang the navigation presents no serious 
obstacles to the employment of steamers, but above 
this town one gorge follows another in close succes- 
sion, through which the current rushes at a rate 
frequently reaching twelve miles per hour, forming 
a formidable array of eddies and whirlpools, which 
up to the present have only been faced by native 
craft. 

These latter are stoutly built and carry an ex- 
cessively large crew, each of whom is provided with 
along bamboo, for the purpose of forcing the vessel 
off the numerous rocks in the passage and the pre- 
cipitous sides of the gorge. In this way the dangers 
are compassed with a certain amount of success, but 
disasters are by no means unfrequent. An attempt 
to make the passage by steamer will, however, be 








made during the ensuing year; a boat, which has 
been specially built for the purpose, has already 
arrived at Canton, and it was intended to attempt 
the trip during the spring of the present year, but 
numerous difficulties have been raised by the 
Chinese authorities. 

Even should this attempt be successful, it would 
none the less be advisable to construct a railway, as 
not only would transport by the latter be more 
rapid and by a shorter route, but the rich and 
populous Shan States of Burmah and Siam would 
be opened up, which would not be tapped by the 
river traffic. Amongst the many lines proposed, 
that due to Messrs. Colquhon and Hallett doubtless 
offers the greatest advantages, as these gentlemen 
have probably examined the question in a more 
thorough manner than any previous investigators. 

The topography of Burmah is peculiar, the whole 
country being intersected by one range of hills after 
another, many of which are snow-capped, having a 
general trend north and south, the rivers, of course, 
taking a similar direction. The hills become lower 
as One goes south, till on reaching the neighbour- 
hood of Moulmein it becomes possible to take 
a railway across them without exceeding a height 
of 2400 ft. above the sea level, and a railway 
gradient of 1 in 100 can be obtained without 
inordinately lengthening the direct route. Moulmein 
has, therefore, been chosen by Messrs. Colquhon 
and Hallett as the starting-point and seaport of the 
railway they propose, the objective being the 
Chinese frontier town of Yunnan Fu. This route has 
been very thoroughly explored by Mr. Hallett, 
who, in conjunction with Mr. Colquhon, has pub- 
lished a lengthy but interesting report on ‘* The 
Railway Connection of Burmah and China,” which 
contains a complete account of the survey. 

Though carried out with watch, prismatic com- 
pass, and aneroid only, really marvellous accuracy 
has been obtained, as the following quotation from 
the report of the engraver to the Royal Geographi- 
cal Society shows: ‘‘I feel sure you will be sur- 
prised at the striking uniformity of the scales, the 
most remarkable of which are those of the journey 
from Zimmé to Kiang Hai, distant by road about 
100 miles, and back wd Lakon, a distance of 200 
miles. The circuit, as plotted from your field book, 
proved to be not more than 1.2 miles out.” 

It will be unnecessary here to mention the details 
of the survey, we will therefore content ourselves 
with stating that Mr. Hallett left Moulmein on 
January 15, 1884, for Mainglowgye in Siamese 
territory, his object being, in the first place, to 
ascertain the practicability or otherwise of connecting 
Rangoon as well as Moulmein with Yunnan Fu. 
This proposition he found must be answered in the 
negative, as even by the best route obtainablecuttings 
of a very heavy character would be required in cross- 
ing the Bau plateau, for though this latter is well 
watered the streams invariably run through narrow 
gorges, which will not permit a line to be con- 
structed along their banks. 

Having settled this point, Mr. Hallett proceeded 
to determine what was then the best route, Moulmein 
alone being considered, and this he discovered to 
be a line proceeding in a nearly due easterly direc- 
tion from Moulmein into Siamese territory, on 
reaching which it should turn north, following the 
valleys of the Mehwang and Mehkong rivers and 
their tributaries till British territory is again 
reached near Kiang Hsen. From this point the 
line would lie exclusively in British Burmah, 
following the Mehkong up to Chinese frontier, 
where this stream would be crossed and Yunnan 
Fu reached vid SSu Mao. 

Such a line would be, with a ruling gradient of 
1 in 100, 950 miles long, and could, according to 
Messrs. Colquhon and Hallett, be constructed for 
4,728,7301., 2,197,500/. of which would be expended 
in Siamese territory, or if the line was connected 
to Bangkok as well as to Moulmein, a further ex- 
penditure of 1,140,000/. would be required, which 
would equally be expended in Siam. As com- 
pared with a line which has at another time been 
proposed, connecting Yunnan Fu with Bhamo, on 
the Irawadi, and with a ruling gradient of 1 in 100, 
the distance between these two towns would be 
967 miles, or 17 miles more, whilst the difficulties 
of construction would be enormously greater. Some 
idea of these may be obtained from the fact that, 
though with the ruling gradient proposed the line 
must be 967 miles long, yet as the crow flies the dis- 
tance between these towns is only about 360 miles. 

In conclusion it may be pointed out that the 
French are very actively pushing on railways 
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through Tonkin to the Chinese frontier, with a 
view to acquiring the trade for themselves, and we 
may be certain that when these are completed no 
British goods will be permitted to pass over them. 








THE SIND PISHIN RAILWAYS. 

On the north-west frontier of India a most im- 
portant piece of railway enterprise has been in hand 
for the past four years. Not only important from 
its political and strategical consequences, but also 
from a purely engineering aspect. It is not an 
every-day experience to build a line of railway 223 
miles long, climbing in eighty miles to an elevation 
overtopping the Mont Cenis, the St. Gothard, and 
the Arlberg, and then crossing a summit of 6600 ft. 
To carry out a work of this kind in a European 
country would be an achievement well worth relat- 
ing and one which would place the engineer-in-chief 
in the first rank among his fellows. But when the 
scene of the undertaking is laid on the borders of 
Afghanistan a new set of adverse conditions are 
introduced, each one of which is sufficient to find 
employment for the best energies of a capable man. 
The line does not wind its way through smiling 
valleys to the breezy heights above, and then after 
a rush through an alpine region break out again 
with mile upon mile of verdant plain stretched in a 
long panorama before it, like the railways which 
lead from France and Germany to Northern Italy. 
On the contrary it traverses a region of arid rock 
without a tree or a bush, and with scarcely a blade 
of grass—a country on which nature has poured 
out all the climatic curses at her command. In 
summer the lowlands are literally the hottest corner 
of the earth’s surface, the thermometer registering 
124 deg. Fahr. in the shade, while cholera rages 
although there is neither swamp nor jungle to pro- 
vide it a lurking place. In winter the upper passes 
are filled with snow and the temperature falls to 
18 deg. below zero, rendering out-door labour an im- 
possibility. The few inhabitants that the region pos- 
sesses are thieves by nature and cut-throats by pro- 
fession, and regard a stranger like a gamekeeper 
does a hawk—something to be bagged at all costs. 
Food there is none and water is often absent for 
miles; timber and fuel are unknown, and in a word 
desolation, writ very large, is graven on the face of 
the land. 

To build a railway under conditions such as 
these, was, apart from engineering difficulties, a 
more anxious task than seizing and holding a hostile 
country. An army of wcerkmen had to be brought 
up and distributed along the line in cantonments, 
while every settlement had to have its military 
garrison to overawe the hill tribes, who but for the 
wholesome dread of our breechloaders would have 
gathered for miles round at the prospect of plunder, 
Hospitals had to be established and maintained, 
while a constant stream of reinforcements was neces- 
sary to replace those carried off by fever, scurvy, and 
cholera. Thousands came only to die, and their 
places had to be filled at once, for the Government 
never ceased to urge the greatest despatch. Until 
the iron road was carried within striking distance 
of Kandahar nothing was to be allowed to impede 
its progress. Time was not to be wasted in new 
surveys, or in discussing the niceties of engineer- 
ing practice. When questions came up for con- 
sideration they were not to be decided from a Great 
George-street point of view, but from the standpoint 
of a governor-general whe had a Pendjeh incident 
yet unsettled on his hands, and who found himself, 
with a broken link in his chain of attack, within 
possible distance of the greatest struggle England 
has ever entered into since the Napoleonic wars. 
It mattered not that the engineers found as they 
became familiar with the ground that the route 
could be shortened by a bridge here, or the 
gradient flattened by a tunnel there. What was 
wanted was not a piece of irreproachable engi- 
neering but a military appliance to pour troops 
into Afghanistan as rapidly as they could be brought 
up from India. Of course this condition involved 
a well-built and well-considered line, one which 
would carry a heavy traffic at all periods of the 
year, and over which trains of fair length could be 
drawn at a reasonable speed. It was not a penny- 
wise-and-pound-foolish policy that was pressed on 
the engineer, but merely one that excluded refine- 
ments and modifications not warranted in view of 
the urgency of the situation. He was expected to 
produce a thoroughly sound and creditable job, but 
he must do it quickly. 

The responsibility of feeding the workmen and 





their defenders fell upon the engineer. He had to 
keep a store of food all along the line, and if a part 
was washed away by a flood he must immediately 
replace it, or work would be stopped on that section. 
Roads had to be built along which pumps, portable 
engines, girders, cement, and fuel could be sent 
forward, to enable the erection of bridges and 
the boring of tunnels to go on simultaneously 
in many parts, and in addition to all this, some 
regard had to be paid to the feelings of the 
officials at head-quarters, who expected that their 
red-tape requirements should be fulfilled with 
the same exactitude as if the work were being 
carried on under the happy conditions which pre- 
vail at Simla. It is needless to say much vexation 
of soul was suffered by these gentlemen (if a 
Government clerk whose pay is sure and whose 
pension cannot fail can be supposed to suffer vexa- 
tion) because the estimate for a job often followed 
the bill for its completion, and sometimes never 
came at all. No wonder the engineer often de- 
clined to foretell the cost of a piece of work when 
he never knew what conditions might arise during 
its execution, and when he had also to perform the 
duties of military commander, engineer-in-chief, 
commissariat officer, and contractor. 

There was good reason for concentrating all 
responsibility and power in one man. A beginning 
had been made on the railway in 1880, and large 
numbers of workmen had been collected, together 
with much material. The works were carried on by 
the Public Works Department, which is a purely 
civil institution independent of and unconnected 
with the military forces of the country. When 
the news of the Maiwand disaster came the Govern- 
ment sent marching orders to the officer command- 
ing the troops, who lost no time in collecting his 
men and leaving the district. There were misap- 
prehensions, due to divided authority, and the mili- 
tary movements were not so timed as to cover the re- 
treat of the men employed on the line. The astute 
hillmen grasped the situation, and came down in 
force ready for murder and pillage. They killed 
tifty of the unfortunate workmen and eight Euro- 
pean employés, burned the stores, and walked off 
with 30,000/. in hard cash, an exploit which will be 
handed down from generation to generation, just as 
we talk to our children of the victories of the Nile 
and Trafalgar. When inquiry was made nobody 
was to blame, for no one was specially responsible. 

Such a catastrophe could not be allowed to occur 
twice, and therefore it was decided to entrust all 
authority to Colonel Browne, C.B., R.E. (now 
Brigadier-General Sir James Browne, K.C.S8.I.) 
No better selection could have been made. Colonel 
Browne’s high rank admitted of his taking command 
of the strong brigade of troops protecting the rail- 
way, of which he was also the chief engineer. 
Further, he did not go into the district as a stranger 
who would have to feel his way, and might be im- 
posed upon by those more familiar with it than 
himself. He spoke the dialects of all the hill 
tribes, and not only had a friendly acquaintance 
with the headmen of most of them, but what was 
more to the purpose, he knew how to lay his hand 
on any man that was wanted. For several years at 
the early part of his career he had lived wholly 
among Afghans, and in 1876 he had made a railway 
survey of the Cutchee plain and Mushkaf and Bolan 
passes as far as Quetta, doing the work alone, 
and without escort. When trouble was looming in 
Afghanistan, Colonel Browne was sent to Quetta to 
form an English party among the hill tribes, and for 
months he was travelling backwards and forwards 
through the district, visiting all the people of impor- 
tance, and conducting negotiations, which resulted in 
securing the amity of the Kakar tribes, inhabiting 
the country crossed by the upper portion of the 
Sind Pishin line, when our army had to traverse 
the passes. Immediately the war broke out this 
work was exchanged for that of political ofticer 
to Sir Donald Stewart, a post which needed much 
tact and local and linguistic knowledge. By 
the exercise of these qualities Colonel Browne 
was able to procure provisions for our army from 
the Gilzaie tribes, to maintain an uninterrupted 

ostal communication between Khelat-I-Ghilzi and 

andahar without military aid, and to induce the 
Afghans themselves to work for us on our military 
roads, 

Experience of this kind, valuable as it is, does not 
constitute a man a railway engineer. It may make 
him into a splendid officer, a capital government 
agent, and an efficient administrator, but from a 
technical point of view it is not of much avail, and 





if Colonel Browne had had no other claims to be con- 
sidered an engineer than those we have enumerated, 
and the R.E. suffixed to his name, his appointment 
would have been open to grave criticism. Now 
that the railway has been successfully built, and 
the cost of its construction is known fairly accu- 
rately, itisratherlate toinquire into Colonel Browne’s 
antecedent capabilities for the undertaking. Inthe 
course of this article we shall lay before our readers 
a general account of the line with detailed descrip- 
tions and illustrations of many of the chief difficulties, 
and then we shall compare the cost with that of 
other mountain railroads in India and elsewhere. 
From this information our readers will be able to 
judge whether the work was or was not carried out 
with skill and judgment, and whether it is not one 
on which the responsible head may look with pride, 
and on which he may be content to base his reputa- 
tion. Still as some Indian papers have raised an 
outcry against Sir James Browne, so loud that an 
echo of it found its way into our own columns 
before the real facts of the case reached us, it is 
worth while to show not only that he has made a sus- 
cessful railway, but that he had previously had a 
practical engineering training which justified his 
appointment as chief engineer, as fully as his expe- 
rience of border warfare qualified him for military 
command on the frontier. 

Almost immediately after Sir James (then Lieu- 
tenant) Browne landed in India, nearly thirty years 
ago, he joined the Public Works Department. At 
that time civil engineers were exceedingly scarce 
in that country, and all the great public works were 
intrusted to the Royal Engineers. He was first 
employed on the building of the Attock Peshawur 
road, and was engaged on the Barra Bridge and on 
the tunnel drift under the Indus. After leaving 
the Peshawur road he was appointed executive 
engineer of the Kohat division, extending from 
Peshawur to the Sind frontier, and until 1865 he 
remained at the work of building roads and bridges. 
Next we find him at Kangra, building in three 
years 120 miles of mountain roads, and construct- 
ing to his own designs the Buneyr and Nigul 
bridges, brick arches of 140 ft: span, and the largest 
of the kind ever constructed, and the Dehree timber 
bridge of 214 ft. span. The years 1871-3 were spent 
by Major Browne (as he had then become) in study- 
ing railways and bridgework in Europe and America. 
On the completion of his furlough he was employed 
in designing iron bridges from 250 ft. to 300 ft. 
span for the north-west provinces. The Jumnasus- 
pension bridge, the largest in India, with a centre 
span of 260ft., and two side spans of 130ft., was 
constructed from his designs, estimates, and work- 
ing drawings. In 1875, when superintendent of 
works on the Indus Valley Railway, he designed a 
railway bridge of 800 ft. span over the Indus at 
Sukkur, but political events delayed the project, 
and when it was again mooted the cantilever had 
come into fashion and was adopted. In 1876 he 
surveyed and laid out the first seventy miles of 
the railway from Sukkur to Quettah. After a trip 
to England he was ordered to the Central Pro- 
vinces in charge of a railway reconnaissance survey 
through some of the worst country in India, and 
then he went to Egypt as commanding engineer to 
the Indian Contingent, in which capacity he did 
much railway work of a nature very similar to that 
on frontier lines. 

This record reveals an apprenticeship of a very 
practical kind. It shows that in addition to having 
done a fair amount of railway work, and to the ex- 
perience gained in building barracks, churches, 
water works, &c., which, in the course of long ser- 
vice, comes to every Indian Public Works officer, 
Colonel Browne was long engaged in the construc- 
tion of mountain roads, an occupation very akin to 
that he has just completed, and one which gained 
for him a Telford premium from the Institute of 
Civil Engineers for a practical paper on the sub- 
ject. Of course road works are of small size 
as compared with those on a railway, but the 
catalogue of bridges given above supplies plenty 
of instances of undertakings of greater magnitude 
than any individual piece of construction on the Sind 
Pishin Railway. As to the statements so recklessly 
made, regarding the inexperience of the staff em- 
ployed on the railway, they are easily disposed of 
by a few hard facts concerning the two superintend- 
ing engineers employed : one had worked on rail- 
ways and on railways only, in England, India, and 
America for twenty-two years; and had previously 
been chief engineer of many lines in India. The 
other had served some twelve years on railways and 
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had also been an engineer-in-chief. Of the fifteen 
executive engineers employed twelve had spent 
their whole service on railways, and three had acted 
as engineers-in-chief of State railways. Of the 
thirty-three assistant engineers fourteen had been 
on railways all their service, twelve were assistant 
engineers of the provincial, military, or irrigation 
branches of the Public Works ; and six were Royal 
Engineers belonging to Sapper companies. As to 
the remarkable statements made, that much waste 
of money was caused by General Browne being 
allowed to select his own staff, suffice it to say, that 
out of the fifty-one officers employed two were 
applied for by him as having long frontier experi- 
ence. The remaining forty-nine were sent to the 
railway without any reference whatever to him. 
However, we will not pursue this personal subject 
further at present, but will turn to the railway 
itself, describing the difliculties it presented (see 
engraving page 364) and the means taken to over- 
come them. 
(Zo be continued.) 


NOTES. 
Exectric RiFiEs. 

Tue latest invention in gunnery is the use of 
electricity in place of the percussion lock, the 
battery being situated in the stock of the rifle, and 
the spark furnished by means of a primary coil 
in a manner similar to the portable gaslighters, 
which, as is well known, when used with chloride 
of silver dry battery, will stand a use of 35,000 
times without recharging. It is claimed that this 
use of electricity as a denotator will make it pos- 
sible to use the high explosives in rifles, and in this 
respect it may be claimed to form as great an im- 
provement over the percussion lock as was the latter 
over the flint lock. This topic formed the subject 
of apaper by Captain S. A. Day, U.S.A., before 
the American Institute of New York City, in which 
he gave the most favourable opinion of the possi- 
bilities of this new method of firing rifles. 


Fires In Paces oF AMUSEMENT. 

From an analysis in La Semaine des Construc- 
teurs, it would appear that last year was excep- 
tionally fatal to places of amusement, no less than 
eighteen being either wholly or partially destroyed 
by fire, with an accompanying loss of about 400 
lives. The fires in question were the Gottingen 
Theatre in Prussia on January 10; the Sidoli 
Circus in Bucharest on January 10; the North- 
ampton Opera House on February 13 ; the Laybach 
Theatre, Austria, on February 17; the Cirque 
Herzog, Ghent, on March 28 ; the Opera Comique, 
Paris, on May 26; and in June a theatre and 
circus were burnt down in Russia, a concert-hall at 
Rotterdam, and the Theatre Lafayette at Rouen. 
In July a theatre was burnt in the United States, 
one in Spain, and one in Holland. In August the 
Opera House, Stockport, was burnt, and on Sep- 
tember 6 occurred the fatal fire at Exeter Theatre, 
On September 14 a concert-hall at Calais was burnt, 
in November a circus at Hamburg, and in December 
bi Islington Theatre was gutted, completing the 
ist. 





Arcuirects’ ReGistRaTion BIxt. 

It is confidently anticipated that the Architects’ 
Registration Bill will be brought forward in the 
House of Commons next Tuesday. We have 
already* dealt at length with this measure, but for 
the benefit of those who have not paid attention to 
the subject, we may explain that this Bill is a covert 
attempt by some unknown persons to prevent ex- 
isting civil engineers from practising without first 
registering themselves and their qualifications, and 
to shut the door of the profession against all who 
cannot pass some examination yet to be determined. 
lt appears strange that civil engineers should be in- 
cluded in a Bill bearing suchatitle. Do the promoters 
imagine that civil engineering is a branch of archi- 
tecture? It would almost seem so—at any rate, the 
fact that they act as if it were, is proof, if none 
other were needed, that they are perfectly unfitted 
for the task which they have so officiously taken 
in hand, All the great engineering institutions and 
societies have petitioned against the Bill, and we 
trust that our readers will immediately write to their 
county and borough members, and urge upon them 
the necessity of giving the scheme such a crushing 
defeat that it may never be introduced again. It 
would be nothing less than a national disaster if it 
were to gain even the semblance of a victory, and 
such a result could only be gained by the over-confi- 





* See page 266 ante. 








dence of engineers. The idea of putting the profes- 
sion into leading strings is preposterous, but the 
members of the House of Commons may not realise 
this unless they.are told. 


A New ELecrromoror ror TRAMCARS. 

The fact that it requires much greater effort to start 
a tramcar than to keep it in motion afterwards, has 
led to the invention of many different devices in 
electrically "propelled cars, the most common of 
which is some method of increasing temporarily 
the strength of the magnetic field of the motor. 
The ‘‘ Helios’ Electrical Company, of Ehrenfeld 
and Cologne, however, assert that they have over- 
come this difficulty, using a motor, which in ex- 
ternal appearance resembles that of Ayrton and 
Perry, the field magnets of which are keyed on to 
the axle of one pair of wheels of the car. The 
armature rides loose on the same shaft, but its 
rotation can be checked by a brake, in which case 
the field magnets will revolve, driving the car. One 
of the driving wheels is alsofitted with a brake, which 
is connected with the one previously mentioned in 
such a way, that by taking the brake off the arma- 
ture that on the driving wheel is put on, and vice 
versd. To start the car when stopped, the current is 
turned on to the motor, which causes the arma- 
ture to revolve, the brake handle is then shifted, 
releasing the brake on the car wheel, putting 
on that in the armature, the rotation of which 
is then transferred to the field magnets, and the 
car is driven in one way or the other, accord- 
ing to the direction of the current. It will 
be seen that this arrangement necessitates the 
use of a slowly rotating motor, as the wheels 
are driven directly, but the manufacturers assert 
that these can be made as efficient as fast running 
ones, which is no doubt true enough, if the item of 
weight, usually considered a very important one in 
self-propelling tramcars, is neglected. 


Fire Orrice RvuEs. 

The Society of Telegraph Engineers and Electri- 
cians have just published a set of ‘‘ Rules and Regu- 
lations recommended for the Protection of Fire 
Risks from Electric Lighting.” These rules are the 
production of a strong committee composed of 
scientific men, consulting electrical engineers, and 
manufacturers. It is expressly stated that they are 
not intended to supersede any detailed rules which 
fire offices may issue for their own protection. We 
fail to see what purpose the new regulations will 
serve if they are not to supply a standard both for 
manufacturers and fire-office inspectors. Practically 
every building is insured against fire, and conse- 
quently every electric installation has to satisfy one 
or more of the offices. The object of having rules 
is to enable manufacturers to know beforehand the 
requirements which will be expected of them, and 
rules which do not fulfil this end are of little use. 
If a contractor is to feel an assurance that his 
method of construction and erection will be accept- 
able, he must know the requirements of the par- 
ticular fire office with which he has to deal, and 
then he can proceed with certainty. But the new 
rules distinctly disclaim any limitation on the 
action of the fire offices. A contractor may work 
to them conscientiously, and yet have no guarantee 
that the job will be passed. He had far better 
follow the Fire Office Rules at first, and ignore 
those of the learned Society. What is needed is 
concerted action between all the bodies interested 
in electric lighting, and the issue or adoption of 
one set of regulations. A few manufacturers and 
fire - office inspectors with full powers to treat 
could produce in two or three hours a set of 
rules which would immediately clear away the 
present friction and dissatisfaction. By a meeting 
once a quarter the rules could be revised in the 
light of experience, and in a short time every con- 
tingency would be amply provided for. The Society’s 
rules put the matter of protection against fire very 
plainly, and are free from vexatious restrictions, 
but they are like a law without rewards or penalties, 
and will receive the same amount of attention. 


To Boxuara BY Ratt. 

If twenty years ago any one predicted that in the 
present year of grace it would be possible to 
travel from Charing Cross to Bokhara by rail- 
way, excluding the short sea breaks from Dover to 
Calais, Odessa to Batoum, and Baku to Michaelovsk, 
he would have excited as much derision as those 
do to-day who affirm that in less than another 
twenty years it will be possible to go by rail 
from London to Pekin. Yet the Transcaspian 
Railway, which has placed the metropolis in touch 





with the old capital of the Tartar Khans, was not 
even thought of anterior to 1880. In that year 
Russia had to avenge a defeat inflicted on General 
Lomakin by the Turcomans, and General Annenkoff, 
the head of the Transport Department of the War 
Office, made the suggestion that 100 miles of mili- 
tary railway lying idle in store at Bender, should 
be shifted to the Caspian region and laid down from 
Michaelovsk across the desert to the commencing 

oint of the Akhal Tekke oasis near Kizil Arvat. 

hile supervising the construction of the line, the 
idea occurred to him that the railways of Europe 
and India might be connected by extending it 
through Herat and Candahar. Accordingly he pre- 
pared a map and report, which he presented to the 
Russian Government, and which Mr. Charles 
Marvin considered to be fraught with such signifi- 
cance that he reproduced the map, and under the 
title of “‘The Russian Railway to Herat and 
India: England to India in Nine Days,” 
published a pamphlet, of which 1000 copies 
were distributed among members of the House 
of Commons and the Press. With but few excep- 
tions the warning was ridiculed on the grounds 
that Russia was too poor and too sensible to run 
the experimental line further into Central Asia, 
and the Marquis of Hartington, when interrogated 
on the subject in the House, treated the question 
as too preposterous to merit a reply. A few short 
years have elapsed, and behold the railway is not 
only in working order as far as Askabad, but has 
been pushed on to Merv, the classic Oxus, and 
Bokhara, while only a few hundred miles—which 
could be covered in less than a year—separate the 
line from the commencing portion of the Indian 
railway system at Pishin. The railway engineer, 
albeit in a military coat, has totally revolutionised 
the Russian position in Central Asia, giving it a 
power of menace English statesmen of both parties 
had not expected to be so acute for quite another 
generation. Yet with this lesson as to mighty power 
of the railway for offensive purposes staring this 
country in the face, we have the Times dogmatically 
declaring as ‘‘ nonsense’ a few days ago the idea 
that the development of Indian railways is a patent 
factor in the defence of our Eastern empire. 


New Zeatanp Ratiways. 


It appears that at the close of March, 1887, there 
were 632 miles of Government railway in opera- 
tion in the North Island of New Zealand, while 
1090 miles were in working in the South Island, 
making an aggregate of 1722 miles. At the close 
of October, 1887, this total had been carried to 1734 
miles, by the opening of 12 miles of additional 
railway in the South Island. There were also at the 
latter date 176 miles of railway in course of construc- 
tion, of which 87 miles were in the North Island, and 
89 miles in the South Island. The total outlay of 
capital made on New Zealand Government railways 
to the close of March, 1887, was 14,082,7111. ; 
while there were outstanding liabilities at the same 
date to the amount of 486,376/., making an aggre- 
gate of 14,569,087/. The capital account of the 
New Zealand Government railways can also not be 
considered closed, so far as existing lines are con- 
cerned, as it is necessary to provide from time to 
time additional stations, additional goods sheds, 
additional engine sheds, additional sidings, addi- 
tional rolling stock, &c. The amount expended in 
this manner during the last four financial years 
has been as follows: 1883-4, 174,160/. ; 1884-5, 
140,326/. ; 1885-6, 90,962/. ; 1886-7, 79,7627. The 
expenditure for supplementary works will be seen 
to be gradually decreasing. This is due to the 
fact that while the New Zealand Government rail- 
ways were in many cases poorly equipped previously 
to 1883, while they have now been brought up to a 
fair standard of efficiency. For 1887-8 the expen- 
diture for supplementary works is estimated at 
40,000/. ; for 1888-9, at 39,0001. ; for 1889-90, at 
29,000/. ; and for 1890-1, at 19,2407. The Minister 
for Public Works hopes that as from 1890-1 supple- 
mentary works will become so trifling that they 
can be made a charge upon the revenue of each 
year. Weshould consider this as a matter of con- 
siderable doubt, as if the colony makes satisfactory 
progress itis only reasonable to anticipate a further 
outlay year by year upon additional works and 
additional rolling stock. The receipts of the New 
Zealand Government railways in the financial year 
ending March 31, 1887, were 998,768/., while the 
working expenses of the year were 699,077/., leav- 
ing the net profit at 299,696/. ; or 2/. 6s. per cent. 





per annum on 13,017,567/., representing the actual 
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outlay made upon lines open for traffic at the close 
of March, 1887. The profit realised on the different 
sections of the New Zealand Government railway 
network varied considerably in 1886-7, having been 
151. 10s. 2d. per cent. on the Greymouth section, and 
only 11d. per cent. on the Picton section. During 
the year ending March 31, 1887, a fair amount of 
additional rolling stock was placed upon the New 
Zealand Government lines ; this rolling stock was 
almost entirely built in New Zealand. Some 
engines are now being made in the colony for the 
Government lines ; these engines are expected to 
be brought into working in the course of 1888. 


APPLICATION OF ELEcTRIC CONVERTERS. 

The uses of the forms of transformer coils em- 
pare in connection with the alternating electric 
ighting of the Westinghouse and the Thomson- 
Houston systems in America, have a wider range of 
application than was conceived by their inventors. 
Application of induction apparatus to reduce the 
potential and increase the current of electricity used 
in the electric welding process of Professor Elihu 
Thomson was described in ENGINEERING shortly after 
its invention, September 24, 1886. A remarkable 
instance of the possibilities of this method in con- 
nection with the economies of distribution of incan- 
descent illumination at a great distance, was illus- 
trated in the recent lecture of Mr. William Stanley, 
Jun., the inventor of the electrical apparatus of the 
Westinghouse Company, given before the Society of 
Arts in Boston. Referring to one of the 100 central 
stations of that company, he stated that it was 
desirable to introduce electric lighting ina village 
about seven miles away from the city containing 
the station. The alternating current generated by 
the dynamo has a potential of only 1000 volts, and 
this was increased by the converter to the electro- 
motive force of 4000 volts ; at this tension it was 
carried seven miles, when by a converter similar 
to the first, except that its connections were re- 
versed and the potential reduced to 1000 volts, in 
that manner it was distributed around the village 
with converters at each consumer, reducing the 
electromotive force to 100 volts. This latter series 
of conversions is accomplished entirely by electrical 
means without any mechanical expedients whatso- 
ever, controverting the statement made by Sir 
William Thomson a number of years ago, that in- 
candescent lighting from a central station would 
never be profitably entered into over an area in 
excess of one quarter of asquare mile. In the in- 
stance referred to, the loss by resistance in the 
whole distributing system is said to be only 2 per 
cent. or about 40 per cent. of the usual amount 
allowed for resistance in isolated incandescence 
plants. 

Optica, TELEGRAPHY, 


The extending use of optical telegraphy has led 
to the endeavour, on the part of many inventors, to 
devise some means by which a permanent record of 
the signals transmitted might be made. In one of 
the earliest of these attempts a Morse recorder, 
working electrically, was combined with the optical 
transmitter, and the shutter of the latter was moved 
by an electro-magnet placed in the same circuit as 
the recorder. This device, however, did not prove 
to be satisfactory in working, as the electrical 
appliances were a constant source of trouble. 
Attempts were then made to employ photography 
for this purpose, but these, again, were unsuccess- 
ful, as, in addition to its great cost, the time re- 
quired to transmit the signals, already sufficiently 
prolonged, became greatly increased. An instru- 
ment to which the above objections do not apply 
has, however, been recently brought out in Paris 
by the firm of Ducretet and Co., and in this the 
receiving telescope, the transmitter, and the record- 
ing gear are all combined into one piece of appa- 
ratus, which is mounted on a tripod like a theodolite. 
The transmitter consists in the first place of an oil 
lamp, placed so that its flame is in the principal 
focus of a large lens, througa which the luminous 
rays pass to the receiving station ; and secondly, of 
a movable shutter, which can be moved in front of 
the lens by a key, thus obscuring the lamp for 
longer or shorter periods corresponding to the dash 
and dot of the Morse alphabet. The recording gear 
consists of a Morse tape, which slowly unrolls, pass- 
ing in its course under a marking wheel of the usual 
type. The same key that manipulates the shutter 
is also arranged so as to work this wheel at the same 
time, and a permanent record of the message sent 
is therefore automatically obtained. The apparatus 
is of a simple character, and all its arrangements, 





being purely mechanical, are not likely to get out 
of order. The objection is sometimes made that 
optical telegraphy is unsuitable for purposes of war, 
owing to the ease with which its signals can be read 
by an enemy, but by sending messages of this 
character in cipher, this objection can be overcome, 
and for such messages the instrument described 
seems peculiarly suitable. 


Brack Sea STEAMER SUBSIDIES. 

The Committee which has been sitting for some 
time past at the Russian Ministry of Finance to re- 
port upon the advisability of continuing the subsidy 
to the Black Sea Steam Navigation Company, which 
amounts to over a quarter of a million sterling a 
year, is reported to have recommended that the 
mileage rate for maintaining a steamboat service in 
home waters should be discontinued, and the one 
for foreign service still kept on. In all probability 
this result, which is hailed as a reform by a section 
of the Russian press hostile to the monopoly enjoyed 
by the company since the Crimean War, will very 
little affect the financial support received from 
Government. Fortwoor three years past the com- 
pany, exposed to competition at home, has turned 
its attention more to maintaining communication 
with the Far East, and as it suits the policy of the 
Russian Government to have a good service of 
steamers running between Odessa and the China 
seas, calling at Vladivostock, it seems very likely 
that the so-called reform will simply increase 
the tendency and leave the subsidy in the 
end but little affected. Inthe mean while the 
Russian Government has decided to increase, from 
60,000 roubles to 100,000 roubles a year, the sub- 
sidy granted to Prince Gagarin for running steamers 
from Odessa to the Bulgarian towns on the River 
Danube. No subsidy at all, however, is being 
granted to the Russian Transport Company, which, 
tired of the exacting charges of the Russian Black 
Sea Company, recently bought four steamers in 
England, and is employing them to carry its goods 
between Odessa, Batoum, and other ports. Up to 
now the experiment seems to have answered very 
well, and the competition will no doubt be less 
easy to deal with than in the case of the Brodsky 
Tweedy Company last year, when a rival line of 
steamers that some Russian and English capitalists 
had placed on the Black Sea to run between Odessa and 
Batoum, was snuffed out by the simple expedient of 
getting the Government to issue a decree forbidding 
foreigners to run steamers in the home waters of 
Russia. The fact of the shares of the Black Sea 
Steam Navigation Company being largely held by 
the higher Russian officials, including ministers and 
grand dukes, gives the company influence no 
other concern can hope to enjoy, and renders its 
subsidy safe from suppression. At present the 
Government is negotiating with the company about 
taking over its shipyard at Sebastopol, where two 
ironclads have been recently constructed, and which 
it is proposed to finally convert into a dockyard. 
In the meanwhile, the Government co-operation 
and control in the affair is such that it is difficult 
to say where the official share ends and that of the 
company begins. This close affiliation of interests 
seems an inevitable result of all subsidised concerns 
in Russia, whether railway, steamboat, or shipbuild- 
ing enterprise, and as might be expected tends 
very little to promote real industrial development, 
while saddling the State with subsidies, which in 
the single case of the Black Sea Company have 
exceeded 3,500,000/. since the outset of its 
career. 





GERMAN SWEDISH STEEL. 
To THE Epitor oF ENGINEERING. 

Srr,—In reference to a letter which you published in 
your issue of November 18 last, at the instance of a 
tirm here (writing under designation ‘‘ Exporters ”), 
concerning an alleged offer of a Diisseldorf firm to 
supply steel bars of German manufacture stamped with 
Swedish brands, I was at the time officially requested 
to ask the publishers of the letter to give the name of 
this Diisseldorf firm. The Government would then be 
able to examine this serious charge brought against the 
German steel manufacturers—which is likely to cause 
injury to the whole trade—and prove or disprove the 
accusation. 

In my efforts to induce the firm in question to name 
the author of the letter, I laid particular stress upon 
the fact that the interest of the steel industry in general 
required that they should give this information, which 
they voluntarily offered in their letter; and, further, that 
my endeavours aimed solely at the maintenance of a fair 
international trade. I assured them that, if they desired 
it, the name should not be published. 

Latterly I informed them that the German Government 





did not intend to leave the matter uninvestigated, and if 
the statement given in the Press was found to be correct, 
measures would be taken to prevent such illegal trade. 
On the other hand, if the letter proved an invention, the 
requisite steps would be taken to counteract and remove 
the suspicion thrown upon the home manufacturers. I 
also pointed out to them that the letter might possibly be 
@ malicious invention, aiming at prejudicing the German 
industry, and that they themselves might have become 
the victims of a mystification. 

All my efforts being of no avail, I reported on the 
matter accordingly, and have now received a letter from 
the Chamber of Commerce at Diisseldorf stating that, in 
consequence of the persistent refusal of your p cniae 29 
dents, ‘‘ Exporters,” to name the writer, they had resolved 
at a special meeting that all manufacturers, merchants, 
exporters, and agents dealing in steel and steel manufac- 
tures in Diisseldorf should sign a declaration containing 
the assurance that they are not the authors of that letter. 
The declaration, which has been signed by thirty-two 


firms, runs as follows: 
‘*Diisseldorf, March 2, 1888. 

“The undersigned manufacturers, merchants, ex- 

orters, and agents of steel and steel manufactures of 
Diisseldort hereby declare, that the letter published on 
November 18, 1887, in the English periodicals Engineer 
and ENGINEERING, alleged to be written by a Diisseldorf 
firm to Messrs , Glasgow, offering them steel bars 
for the Indian or China market, made in Germany but 
stamped with Swedish brands, for the purpose of being 
brought into the market as Swedish manufacture, was not 
i or signed by or in the knowledge of any one of 
them.” 

Considering the commercial position of all the local 
firms it is utterly improbable that the letter in question 
has been written by a Diisseldorf firm. 

Iam, Sir, yours truly, 
J. O, LierKe, 
Imperial German Consul, 

Glasgow, April 5, 1888. 





COMPOUND LOCOMOTIVES. 
To THE Epiror oF ENGINEERING. 

Srr,—I notice in your Illustrated Patent Record of 
March 16, an arrangement of compound locomotive engine 
by Mr. R. H. Lapage, of London, having the high-pres- 
sure cylinders fixed to the main frame of the locomotive, 
whilst the low-pressure cylinders are mounted up on a front 
bogie truck. This is precisely the arrangement advocated 
by me in a letter, which you.kindly inserted in your most 
excellent journal on January 15, 1886. Iam not aware, 
however, whether up to the present engines have been 
built according to this principle, the priority of which 
belongs to Mr. A. Mallet, of Paris. 

It is quite manifest that locomotives on this system, 
combining economy of working with flexibility of wheel 
base, could be constructed of a very powerful description ; 
in fact, with four coupled axles to each group of cylinders, 
we could build a tank engine of 100 tons mean adhesive 
weight. On the other hand, in the case of light, narrow 
gauged railways, where subdivision of engine weight is of 
primary importance, the system of a double grouped 
compound locomotive would be equally useful. 

In 1877, when the Gothard Railway underwent a serious 
financial crisis, I strongly recommended to the Federal 
Government and to the administrators of the Gothard 
Railway the system of double-bogie tank engines, which 
would permit the working of somewhat steeper gradients, 
thereby reducing greatly the capital required. This pro- 
posal, then supported by the Swiss authorities, was, how- 
ever, opposed by the German and Italian delegates; 
moreover, the additional subventions asked for were sub- 
sequently readily granted by the three States. Again, in 
1880, when the bulk of engines for working this railway 
were being ordered, I had once more occasion to call the 
attention of the directors to the advantages of tank engines, 
but, with the exception of a small lot, all the engines, six 
and eight-wheels coupled, were ordered with separate 
tenders, ; 

Thus, from the point of view of locomotive engineering, 
the Gothard Railway is certainly not worked up to per- 
fection, and it remains to be seen, whether a good system 
of compound tank engines, such as above mentioned, will 
not yet find its way across the Gothard. 

I an, Sir, yours faithfully, 


A. BRUNNER. 
Munich, April 4, 1888, 








THE FRIEDENSHUTTE BOILER 
EXPLOSION. 
To THE EpiTor OF ENGINEERING. 

Sirn,—I was much interested in reading the report of 
this explosion in your issue of the 23rd ult. There can be 
no doubt that distillation occurs in damped-up boiler fires, 
and that the primary cause of many explosions has been 
the firing of the gases so formed. Many years ago an 
explosion of gas occurred in the flue of one of a range of 
egg-end boilers at some works under my care. . They were 
40 ft. by 7 ft., with straight flues from the fires to the 
main entrance to the chimney, and fed with coal only. 
For the purposes of an experiment, the flue of one of 
these boilers was divided into three chambers by parti- 
tions at every 12 ft., corresponding with the grate bridge 
in form. Upon one occasion the fire was damped in for 
the night, the dampers lowered, and the firedoors closed. 
In the morning the fireman raised the damper, barred up 
the fire, and closing the doors had scarcely got clear away 
when a sharp explosion occurred; the firedoors were 
thrown open with great violence, a volume of flame burst 
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out about 9 tt. beyond them, a bluish yellow smoke rushed 
out of the chimney, and a slight trembling of the boiler 
seating was observed. Upon investigating the matter, I 
found that the small false archways left in the partitions 
in the flue had been inadvertently tightly walled up, and 
that the chambers were closed up to the heights of their 
dividing lines, and I came to the conclusion that the ex- 
plosion was due to the production of gases by distillation 
from the damped-up fire, which filled the chambers of the 
flue, and the closed firedoors caused the necessary draught 
to carry the flame of the newly-stirred fire over the bridge 
with the effect of firing the accumulated gases named. 
Had this boiler been of complex construction like those 
at the Friedenshutte, there would probably have been a 
disaster ; but happily no damage was done, the open ends 
of the firedoors and the chimney affording a sufficient 
escape for the forces developed. 
Yours faithfully, 


Donatp M. D. Stuart. 
Bristol, April 10, 1888, 








A QUERY ON METEORITES. 
To THE EpiToR OF ENGINEERING. 

S1r,—The following idea of the origin of meteorites has 
occurred to me, and I should be glad to know if there is 
anything wrong in the theory. Pulleys rotated at exces- 
sively high speeds are liable to burst from the tensions 
in the rims, and the centrifugal tension in the exterior of 
a solid spheroid whirled round at an exceedingly great 
velocity, would tend to cause a similar catastrophe. 

The centrifugal tension that a spheroid of one nature 
would bear with impunity, would be quite sufficient to 
prove the destruction of the same spheroid, with the 
nature of its crust altered and transformed by heat, 
electricity, &c. 

Now in considering this earth, its probable genesis as a 
mass of gases and liquids, its gradual assumption of the 
spheroidal form, and solidification, one is forced to think 
of this spheroid on which we live, in the coming by-and- 
bye, as of a different nature from what it now possesses. 

I refer to the brittleness of the exterior surface of the 
earth after the lapse of ages. 

Then it may be possible that its hidden fires may have 
died out, and left the earth with a crust of avery different 
nature from the one we now know it to possess, <A brick 
with acertain amount of heat is good and strong—increase 
this heat and it will become brittle, certainly more so 
than it was before. 

The centrifugal force in every foot of length of the 
earth’s crust will be the same then as now; but the 
alteration of the nature of the material, through the 
agencies of fire, electricity, water, &c., will have made it 
some day of so brittle a nature that it may burst by the 
very tension which is not found excessive now. To every 
portion uf the exploded world would be given an initial 
velocity and direction. The gravity of the earth as a 
whole would cease to exist, and the now divided com- 
ponent parts would each retain its own power of gravity 
in itself. By the time the disintegration has been con- 
summated, different masses will be travelling in different 
directions and obeying the first law of motion. Take one 
such mass. It will continue its course in a straight line 
till acted on by some extraneous force, such for instance 
as the attraction of a star or planet near which its path 
leads it. May not such be the origin of a piece of me- 
teoric iron? 

A. H. Mason, Executive Engineer. 

Kooshtea, E.B.S. Railway, Bengal, March 15, 1888. 








PURIFICATION OF WATER DURING 
FREEZING. 
To THE Epiror or ENGINEERING. 

Srr,—It has been suggested to me that it might be 
useful if I somewhat extended my explanation of the 
rationale of the separation of alcohol from water when 
frozen (see page 334 ante), as there have been recent dis- 
cussions on the rather important question of whether 
water does or does not become purified by freezing. 

It is easy to understand that substances such as alcohol 
which are only mechanically mixed, and which are not 
crystallisable at the temperature at which water freezes, 
should be separated during the freezing of the water. 
Similar substances dissolved like salt may be separated 
to a large extent, because as the watery particles of the 
solution become frozen, the salt at last would become con- 
centrated into a strong brine, but it appears clear that this 
explanation will only account for the separation of such 
suspended matter as would have sufficient mobility to be 
easily dislodged from between the crystals of water dur- 
ing their formation, but it cannot be expected that sus- 
pended infusorial matter would be separated in the same 
way. 

_ The fact of its suspension proves that the specific gravity 
is about the same as that of water, otherwise it would 
either float or sink, but this suspended infusorial matter, 
consisting probably of solid or gelatinous particles; would 
not have the necessary mobility to be dislodged from its 
position, amongst the crystals with which it would 
therefore become entangled ; it seems, therefore, tolerabl 
easy to anticipate what I believe has been otherwise hon 
that water after being frozen may not be purified in the 
sense of removing objectional infusorial matter. 


EDWARD REYNOLDS. 
Sheffield, April 10, 1887, 





FORCED DRAUGHT. 
To THE Epitor OF ENGINEERING. 
Sir,—Will you kindly allow me space for one or two 
remarks relative to Mr. Howden’s letter in your last issue? 


troversy, but simply to refer your readers to the latter 
part of my paper (see page 349 of your last issue), in 
which I distinctly state: ‘* The boilers are not in any wa: 
specially designed for forced draught or in any respect dif- 
ferent to the generality of marine boilers.” In my reply 
to Mr. Howden’s remarks at the meeting (which you give 
at page 328), I again pointed out the object of the paper 
in a great measure was to show what had been donein 
altering existing boilers, and the boilers alluded to were of 
the ordinary proportions of firms of repute on the north- 
east coast. 

Relative to the other matters referred to by Mr. 
Howden, I am content to leave the paper and discussion 
thereon, which you give in the same issue, to the unpre- 
judiced opinion of your readers. 

Yours faithfully, 
J. R. FOTHERGILL,. 

1, Bathgate-terrace, West Hartlepool, April 7, 1888. 








THE ARCH. 
To THE EpiTor OF ENGINEERING. 

Srr,—There does not appear to be much novelty in the 
letter at page 337, vol. xlv., of this letter about *‘ The 
Arch.” Indeed, the “‘ proof” given for value of horizontal 
thrust seems to be deduced only for an equilibrated arch 
loaded only by its own weight. But the result is of far 
more 7p application. It isshown in Rankine’s “ Ap- 
plied Mechanics” Art. 178, 187, that the horizontal thrust 
in an equilibrated arch under any parallel (e.g. vertical) 
loads is constant throughout, and is equal to the product 
of the (vertical) pressure intensity at the crown and radius 
of curvature. 

Thus the term wd, which, in Mr. Mason’s formula, 
means the vertical pressure intensity due to depth (d) of 
arch ring only, might be generalised into w (d+) so as to 
include the vertical pressure due to both depth (d) of arch 
ring and depth (h) of load over crown; and indeed in 
working numerical examples Mr. Mason does so generalise 
it. ALLAN CUNNINGHAM, Lieut.-Col., R.E. 

Chatham, April 9, 1888. 








STEAM PIPE EXPLOSIONS. 
To THE Eprtor OF ENGINEERING. 

Srr,—We have read your articles describing the ex- 
plosion of the steam pipe on board the Elbe with much 
interest, as the question of safety of copper steam pipes of 
large diameter working at the very high pressures now 
regularly used is one of increasing importance. 

he recent disaster which occurred on board the Lahn, 
although fortunately not so fatal as regards loss of life, 
clearly shows that it is not safe to trust to steam pipes 
under these circumstances as they were formerly made. 

It may interest some of your readers to learn that dur- 
ing the last twenty-five years we have supplied solid 
drawn tubes for steam pipes up to 500 millimetres, or, say, 
19? in. in diameter. it is of course obvious that solid 
drawn tubes avoid all chances of injuring the copper by 
having it overheated when being brazed. 

our obedient servants, 
GEBRUDER HEUOKEN AND Co. 
Aix la Chapelle, April 9, 1888. 








ENGLISH v. AMERICAN LOCOMOTIVES. 
To THE Epitor oF ENGINEERING. 

Str, - The comments of your correspondent ‘‘ Observer” 
in your issue of March 2nd seem to my é an obliquity of 
vision in his observations and an evident bias to see things 
only one way. 

As Mr. Brown, of the Canadian Pacific Railway, in his 
letter published in your issue of February 17th, specified 
‘*extras” to be such parts as ‘* power brakes, wrought-iron, 
steel-tyred wheels under engine and tender trucks, &c.,”. it 
is scarcely fair or intelligent discussion to assume that the 
** &c.” covers a wider field and more expense than the 
stipulated items do, and I have no doubt Mr. Brown 
would have informed ‘‘ Observer,” if he inquired, what 
does usually come under the head of extras in his expe- 
rience and under various conditions. 

Again, ‘‘ Obzerver” remarks that in England ‘‘ locomo- 
tives are delivered complete and suitable for their work.” 
This is very indefinite. Is an engine complete with com- 
mon valves, or with balanced valves? With crucible 
steel tyres, or with Bessemer steel tyres? And so on. 
I rather think ‘Observer’ would look closely into the 
matter of ‘‘ extras” before contracting if he were a buyer 
on his own responsibility (and not have them ‘‘ dropping 
in after delivery”), instead of tacitly assuming that the 
builder tacks on his bill whatever extra he chooses after 
the contract is made. It is the purchaser, not the builder, 
who makes such bills of extras, very often by not know- 
ing what he wants before the contract is half filled. Is 
this the type of ‘‘ extras” with which ‘‘ Observer” is 
familiar? 

The ‘extras in common use beyond those previously 
mentioned are such things as “‘sight-feed lubricators,” 
** metallic packing,” or any departure from the common 
type of engine usually built by the contracting firm, and 
called for by the purchaser. An engine may be complete 
without these specialities, and it is their cost over and 
above that of the usual equipment which constitutes the 
bill of extras, 

In conclusion, I may say that with reference to the cost 
of locomotives in New South Wales it appears (in Ame- 
rican parlance) as if there were a “‘nigger on the fence 
somewhere,” when engines can cost 400/. each for their 
first year’s service, and speaks volumes as to the manage- 
ment. It will not be assumed by any one having expe- 
rience on both sides of the Atlantic, that English builders 
could not, if called upon (and having the necessary expe- 





It is not my intention to enter into any lengthened con- 


rience of the variousty pes) build the American engine quite 





as well and as cheaply as any American firm in existence ; 
but simply that the engine usually built in England for 
similar kinds and conditions of service costs more to build 
and maintain than its American competitor. However, 
Messrs. Diibs and Co., after they have had a few years’ 
experience of the control of the Canadian Locomotive 
and Engine Company’s Works at Kingston, Ontario, 
Canada, will be better able to speak decisively, and I 
look upon it as the first step towards a genuine competi- 
tion between English and American locomotive builders 
in the markets of the world; and I also expect to seea 
vey great modification in the type of engine which they 
will offer for colonial and general service. 
ours truly, 
R. Atkinson, M. Can. Soc. C.E. 
Montreal, March 15, 1888, 





To THE Eprtor or ENGINEERING. 

Sir,—Referring to ‘‘ Observer's” letter in your issue, 
March 2, 1888, it is surprising to note the eagerness with 
which ‘‘ Observer” embraces an opportunity to display 
his ignorance of the subject on which he writes. His 
letter appears to be based entirely on assumption. 

The items which constitute ‘‘ extras” with American 
builders are too well known between them and their 
customers to aliow of any ‘‘ extras” ‘‘ dropping in” “ after 
delivery,” and contracts are not made on this side of the 
Atlantic in the “* slip-shod” fashion to which ‘* Observer” 
seems to have been accustomed. It is every-day practice 
in America to let contracts in which no extras of any de- 
scription appear. 

owever, if ‘‘ Observer” will write under his own name, 
it will give me pleasure to inform him exactly as to what 
extras are, and how they are dealt with on this side of 
the Atlantic. Yours truly, 
Francis R. F. Brown, M.1.M.E. 
Montreal, March 16, 1888, 





COMPRESSED OIL-GAS. 

At the ordinary meeting of the Institution of Civil Engi- 
neers, on Tuesday, April 10th, the President, Mr. Bruce, 
being in the chair, a paper was read on ‘‘ Compressed Oil- 
Gas and its Applications,” by Mr. Arthur Ayres, M. 
Inst. C.E. 

In considering this system of illumination, its applica- 
bility to buoys, isolated beacons, lighthouses, and railway 
carriages, &c., the author treated it under the primary 
heads of mode of manufacture, illuminating properties, 
cost, storage, and transit, and in doing so he referred to the 
early history of oil-gas, and the patents taken out from 
time to time in connection with the system. It was 
stated that in 1825 Faraday contributed a paper to 
the Royal Society ‘‘On New Compounds of Carbon and 
Hydrogen, and on certain other Products obtained during 
the Decomposition of Oil by Heat.” That communication 
however, dealt with the chemistry of oii-gas. It was 
mentioned in that paper that 1000 cubic feet of good gas 
yielded nearly one gallon of hydro-carbon. The gas from 
which the hydro-carbon was obtained was manufactured 
by the Portable Gas Company, and was compressed to 30 
atmospheres. It was drawn from a gasholder and passed 
over water into a large and strong receiver, and from it 
into portable vessels, the principal condensation taking 

lace in the receiver. The oil-gas manufactured by the 

ortable Gas Company was not distilled from shale oil or 
petroleum, but from other oils and fatty substances, 
mineral or vegetable. Between the years 1792 and 1883, 
numerous ingenious patents were taken out for manu- 
facturing and compressing oil-gas for lighting and heating 
—- Oil or hydro-carbon gas was the product of 

eavy petroleum or shale oil once distilled. It had a 
specific gravity of about .840, and flashed at about 220 deg. 
Fahr. In detailing the process of the manufacture of 
oil-gas, the author described the works erected at the 
South Foreland by Pintsch’s Patent Lighting Company 
(Limited). The illuminating intensity of oil-gas might be 
taken at from 40 to 50 candles when burned in a London 
standard argand burner, with a consumption of 5 cubic 
feet per hour, under a pressure of 0.5 in. of water. The 
price varied from about 5s. 6d. to 16s, per 1000 cubic feet, 
being directly influenced by the quantity of gas produced, 
the management of the retorts, and the price of oil, fuel, 
and wages. Until the adoption of oil gas for their illumi- 
nation, buoys and isolated beacons were only useful for 
the purposes of navigation by day, but they were now 
equally so by night (in clear weather), enabling vessels to 
navigate with safety intricate channels, which hitherto 
could not have been attempted except at considerable 
risk, Gas-buoys, as at present used by the Honourable 
Corporation of Trinity House, were constructed of best 
mild steel; they were spherical, 9 ft. in diameter, and 
surmounted by a light wrought-iron superstructure, 
carrying @ lantern inclosing the illuminating apparatus. 
The total weight of one of these buoys complete was 
about 80 cwt., the weight of the buoy being 78? cwt., 
and that of the illuminating apparatus 1} cwt. The buoys 
were usually charged to a pressure of 5 or 6 atmospheres, 
or from 751b. to 90 lb. pressure per square inch. The gas 
was contained in the spherical portion of the buoy, the 
capacity of which was about 382 cubic feet, and was con- 
sumed at the rate of 0.75 cubic foot per hour, burning 
night and day continuously. When fully charged to 5 
os and burning at the above rate of consump- 
tion, the light would be maintained for 106 nights and 
days. The intensity of the light was from 17 to 20 candles 
through the lens. The estimated cost of a first-class 
gas-buoy, including the lantern and illuminating appa- 
ratus, also royalty, was about 420/. In a new form 
of gas-buoy, constructed wholly of mild steel, it was in- 
tended to carry the gas in the lower portion of the 
buoy. The capacity for storage of gas would be 
383 cubic feet, which, at a pressure of 5 atmospheres, 
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would sustain the light (consuming 0.75 cubic foot 4 
hour) for 106 nights and days. The advantages of this 
form of buoy were improved stability and its applicability 
tothe recently adopted uniform system of buoyage. The 
estimated weight of this buoy was about 6 tons, without 
moorings. In 1885, the Canadian Government adopted a 
combination of the bell and gas-buoy for service in the 
Gulf of St. Lawrence, the bell, weighing 3 cwt., giving 
the usual warning by day and night, supplemented by the 
light. The gas was stored in a welded cylinder (indepen- 
dent of the buoy proper) having a capacity of 339 cubic 
feet. The cylinder, when —— to six atmospheres, 
was capable of maintaining the light for 113 nights and 
days. The weight of the buoy complete was 94 tons. 
In 1881, a beacon lighted automatically by compressed 
oil-gas on Pintsch’s system, was adopted by the Clyde 
Trust Commissioners, who had recently erected another 
on the Gantock Rock, off Dunoon, on the Argyleshire 
coast, and who were extending this system of illumina- 
tion at Cardross and Dumbuck lighthouses, Donald’s 
Quay, Rashilee, and Dalmuir light-towers. In De- 
cember, 1885, two iron lighthouses, similar in construc- 
tion, were erected by the Trinity House, one at Stoneness, 
opposite Greenhithe, and the other at Broadness, on the 

hames Estuary. At Stoneness ara system had 
been adopted, the burner for producing the light bein 
that of Lyth, of Stockholm. The light burned day an 
night at full power, showing a white light with short 
occultation at periods of about five seconds. A descrip- 
tion of this system was given. The first cost of Stone- 
ness Lighthouse had been 630/., and the cost of its annual 
maintenance was 88/, Broadness Light was produced by 
the combustion of compressed oil-gas. The intensity of 
the flashes at Stoneness was about 60 candles, and at 
Broadness about 500 candles. The first cost of Broadness 
lighthouse had been 1026/., and the cost of its annual 
maintenance was 128/. Both Broadness and Stoneness 
Lighthouses were under the charge of a boatman, who 
visited them at least twice a week, when he adjusted and 
cleaned the apparatus. These systems being compara- 
tively new, no reliable comparison had yet been made as 
to their relative efficiency. An important installation of an 
oil gas apparatus for lighting and fog signalling had re- 
cently been made by the Cinushetinens of Northern 
Lighthouses at Ailsa Craig, on the Firth of Clyde (Min. 
Proc. Inst. C.E., vol. lxxxix., page 297), the first cost of 
which had been 24,000/., while the cost of its annual main- 
tenance was 725/. There were now 214 buoys, lightships, 
beacons, and other lights in use in various countries on 
Pintsch’s system. 

The author next dealt with the application of com- 
pressed oil-gas to the lighting of railway carriages, 
which he stated was one of growing importance. It 
was probably first tried in the year 1871 with satis- 
factory results, in Germany, on the Lower Silesian 
Railway, and in England, in 1878, on the St. John’s 
Wood trains of the Metropolitan Railway, with equally 
satisfactory results. The Great Eastern Railway Com- 
pany was the next to adopt it, the Metropolitan Rail- 
way Company definitely adopted it for the whole of 
its rolling-stock a few weeks later, and other com- 
panies quickly followed suit. The systems chosen were 
those of Messrs. Pintsch and Messrs. Pope and Sons, 
which differed but little from each other. Some trials 
were also made of Messrs. Bower’s system on the Great 
Northern Railway. The gasholder was attached either 
to the roofs or to the under-framing of the carriages, and 
were charged to a pressure of from 6 to 8 atmospheres. 
The gas was conveyed to the roof lamps by pipes from the 
gasholders, passing through a contrivance for regulating 
the pressure at the burners, one such regulator being 
attached to each carriage. There were now 23,499 car- 
riages so illuminated on Pintsch’s system, and 2791 on 
Pope’s system. a the double journey between 
Euston and Aberdeen, the cost of compressed oil-gas was 
0.0404d. per lamp per hour, and for the ordinary oil 
system 0.385d. per lamp per hour, showing a greater cost 
of the ordinary oil system of 0.3446d. per lamp per hour, 
or 8} times more than oil gas. 


MISCELLANEA. 
Tue surveys for the projected Siberian Railway will 
shortly be resumed, 


The railway bridges to be constructed across the Man- 
chester Ship Canal have been designed to give a clear 
headway of 75 ft. above the water level. 


Mr. Cathcart W. Methuen, at present engineer-in- 
chief to the Greenock Harbour Trust, has been appointed 
resident engineer on the Natal Harbour works. 


Orders have been received at Chatham for the immediate 
commencement of a new vessel, to be named the Blake, 
in memory of the admiral of that name. She is to be of 
9000 tons burden and 20,000 horse-power. 


The Rangoon Port Trust have been experimenting with 

the electric — on their wharves. Lamps of 3000 candle- 
wer have m erected on the Phayre-street Wharf. 
he light is expected to cost 400/. for each wharf, 


The electric lighting of the Opera Comique at Paris, 
which was inaugurated on the 15th of last month, is 
effected by 503 incandescent lamps. The work has been 
carried out by the Edison Company. 


The first work in connection with the Nicaragua Canal 
will be the construction of a wharf at the harbour of 
Greytown, at which the machinery and material required 
in carrying out the main work can be landed. 








The engines of the Iris despatch boat have recently 
been overhauled; she made a two hours’ full power 
trial of the machinery on Thursday, the 5th inst., when a 





speed of slightly over 18 knots was realised with a mean 
of 7140 indicated horse-power. 


According tothe experiments of M. A. Laurent, a French 
engineer, the proper speeds at which to run band saws for 
cutting metals are as follows ; For iron, 216 ft. per minute; 
for cast iron and steel, 147 ft. ; and for bronze and similar 
alloys, 279 ft. per minute, 


The gross receipts of the 23 principal railways in 
the United Kingdom, for the week ending April 1, 
amounted, on 15,850? miles, to 1,188,850/., and for the cor- 
responding period of 1887, on 15,708{ miles, to 1,166,329/., 
an increase'of 142 miles, or 0.9 per cent., and an increase 
of 22,5211., or 1.9 per cent. 


Material has been received at Portsmouth for the con- 
struction of the Beagle and the Barossa, the former of 
which isa sloop of the ‘* B” type, whilst the latter is a pro- 
tected cruiser of the third class. The designs of the 
Vulcan, the new depét ship, have been received, and the 
draughtsmen are now engaged in laying her off in 
the moulding loft. 


The new turret ship Victoria, built for Her Majesty’s 
Navy by Messrs. Sir W. G. Armstrong and Co., at 
Elswick, has now been taken over by the naval authori- 
ties. Her principal dimensions are: Length, 340 ft. ; 
beam, 70 ft. ; mean draught fully equipped, 26 ft. 9 in. ; 
displacement, 10,500 tons. She is thus the largest vessel 
in the British Navy. 

The Reina Regente, which was built by Messrs. J. and 
G. Thomson, of Glasgow, for the Spanish Government, 
left’ the Clyde for Ferrol on March 16, completing the 
distance, 870 miles, in forty-eight hours, ney ey to 
a speed of slightly over 18 knots per hour. The run was 
madeunder natural draught, with which the mean indicated 
horse-power was 7000. 

The following process is recommended by a French 
paper for cleaning iron and steel articles. The rusty 
portions are first painted with a solution of prussiate of 
potash in twice its weight of water, and then rubbed with 
a paste consisting of 15 parts of prussiate of potash, 15 
parts of soft soap, and 30 parts of powdered chalk, 
mixed together with sufficient water to form a stiff paste, 


The steamer Lahn, North German Lloyd, had rather 
an unfortunate e in March. Soon after leavin 
New York the bursting of a steam pipe killed two an 
seriously injured four more of the stokers, and on arriv- 
ing at Bremerhaven with passengers still on board and in 
charge of the pilot, she ran into the north pier of the 
outer harbour, damaging her stern and several plates. 


The inaugural address of Mr. James Platt, M.I.C.E., 
President of the Gloucestershire Engineering Society, 
was delivered on Monday evening, April 9, in the School 
of Science and Art, Gloucester. 
the Society will be held on May 1, when Professor Ryan, 
of the Bristol Engineering College, will read a paper ‘‘ On 
the Triple-Expansion Engine.” 

According to the Bauzeitung 
tunnel in the world is that at the small mining town o 
Schemnitz, which was finished in the year 1878. It is 
54,245 ft. long, or 5200 ft. longer than that of Mont Cenis, 
Its transverse dimensions are, however, small, it bein 
only 9ft. 10 in. high by 5 ft. 3in, wide, and being aul 
simply for drainage purposes. 

A Spanish correspondent of the Progress Militaire states 
that General Pando has invented a new projectile, which 
will probably be applicable to guns up to 24 centimetres. 
The principle of the new shells depends on the reaction of 
two substances, both liquids, or one liquid and the other 
solid, which, separated, are harmless, but which, being 
brought together by the shock on the projectile at the 
moment of striking an object, cause a violent explosion. 


iir Ungarn, the largest 


A conference on technical instruction for tin, iron, and | mp 


zinc plate workers bo preg and others (the sixth of 
the series), will be held at the Finsbury Technical College, 
Leonard-street, City-road, E.C., 
18th, at 7.30 p.m. The discussion will be open y Mr. 
C. T. Millis, M. Inst. M.E., superintendent of the trade 
classes of the college. The chair will be taken by Mr. 
Hodgson Pratt. 


Tests are being made in Germany with what is stated 
to be a new type of submarine polges boat, which can 
dive with safety to a depth of 95ft. below the surface of 
the water, immersion being effected by means of two 
vertical screws absorbing 6 horse-power. The boat, 
which is 114 ft, in length, provides accommodation for 
three persons, and is fitted with two torpedo tubes and a 
machine gun. 


It is stated that the firm of Siemens and Halske, of 
Berlin, have invented a method by which the steam 
engine of a factory can be stopped within two revolutions 
from any part of the works, even though a full head of 
steam be on. The apparatus is electrical, and the object 
to be gained is stated to be the prevention of accident, but 
in most cases we imagine the mischief would be done in 
much less time than that corresponding to two revolutions 
of the main engine. 


Her Majesty’s ambassador at Rome has informed the 
Foreign Office that the Italian Director-General of 
Customs has notified that since the 10th instant invoices 
have no longer been accepted as proof of the origin of 
goods imported into Italy. All goods in order to enjo 
conventional treatment, must in future be furnished wit 
a certificate of origin, except such as have arrived direct 
from the country where they were produced, or have been 
merely transhipped at a French port. 

The artesian well at La Place Hebert, Paris, which was 
commenced twenty-two years , has now been com- 
pleted. It was at first intended to sink this well to a 
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depth of 2950 ft., in order to avoid any interference with 
the similar wells at Grenelle and at Passy, but this pro- 
ject had to be abandoned owing to the accidents that 
occurred during the sinking. The water bearing strata 
at this point, however, were found to lie nearly 390 ft, 
lower down than in the case of the other wells, being met 
with only after a depth of 2354 ft. had been bored. 


Queensland grants free passages to female servants and 
selected agricultural labourers. Western Australia, 
Queensland, and Canada grant assisted passages, and the 
two former and Natal, nominated passages at reduced 
rates—mainly to female servants and agriculturists. 
Farmers with capital, and female servants are wanted 
in all the colonies, while mechanics and general labourers 
are only in demand in very few localities. Detailed infor- 
mation on this subject is issued periodically by the 
Emigrants’ Information Office, 31, Broadway, West- 
minster, S.W. 


Mr. Chapman, and the Brothers Brin, have, it is stated, 
recently invented a new type of submarine boat, the pro- 
pulsion of which is effected by the combustion of a mixture 
of compressed oxygen and petroleum spray, either in a 
gas engine, or in the furnace of a steam boiler. The 
oxygen, which is prepared by the well-known Brin pro- 
cess, is compressed to 80 atmospheres, at which pressure 
a considerable quantity can be stored in a comparatively 
small space. The immersion of the vessel is effected by a 
centrifugal pump which draws in water at the bottom of 
the boat, and forces it out vertically through two reaction 
tubes. The depth of immersion is automatically con- 
trolled by means of electricity. 


The Natal Mercury of March 7 says: ‘* The steamship 
Umzinto, which sailed on Thursday, took 20,0007. worth 
of native gold to London, and the Anglian took native 
gold valued at 8337. The following are the returns of the 
export of gold from South ;Africa for February, which 
show a considerable advance upon the corresponding 
month of last year: Through Natal, 39,793/. ; through the 
Cape, 30,532/,—total value, 70,3257. Some of the prospec- 
tors who went to the Kantoor alluvial ‘‘rush” have re- 
turned to Barberton. They state that there was no reason 
for any rush taking place, and that only a few men are 
finding gold. Many of the workings are now full of 
water, which has discouraged some of the diggers.” 


A switchboard of very large dimensions has been re- 
cently constructed by the United Electrical Engineering 
Company, Limited, for the works of the Aluminium 
Syndicate, to govern the current from a group of four 
a used in the operation of electric smelting. Of 
those dynamos one is of a higher electromotive force than 
the others, and is used for starting the process in one of 
eighteen separate crucibles. At the top of the board 
is one double break on the off switch for the high tension 
ynamo, designed to carry 500 amptres, and three two- 
way switches, each capable of carrying 1000 amperes. 
Below these are placed six ‘‘ crucible” switches intended 
to change a crucible from the high-tension dynamo to one 
of the low-tension ones, at the same time throwing a re- 


f | sistance into the circuit of the high-tension machine, and 


removing a resistance from the other circuit, so that the 
load on the engine, gearing, and dynamos is maintained 
approximately constant. Eighteen other switches, each 
controlling the current through one crucible, also find a 
place on the board, and these, as also the ones previously 
mentioned, are all provided with Drake and Gorham’s 
adjustable ring contacts. The board has been constructed 
under the directions of Mr. Nevile. 


Lord Randolph Churchill moved a month ago in the 
House of Commons for certain information with regard to 
the men employed, the salaries paid, and the value of the 
work produced at each of Her Majesty’s dockyards for 
the five years ended 1887. A return now published as a 
Parliamentary paper gives the required information. 
he yards are five in number—Portsmouth (includin 
Portland depét), Devonport, Chatham, Sheerness, an 
Pembroke. The number of men employed in 1882-83 at 
these five yards was 19,349, their wages and salaries were 
1,530,184/., and the value of the work produced was 
2,121,455/. ; in 1883-84, men 20,110, wages 1,532,805/., work 
2,124,439]. ; in 1884-85, men 19,722, wages, 1,511,140/., 
work 2,259,013/. ; in 1885-86, men 21,195, wages 1,683,2701., 
work 2,160,488/. ; and in 1886-87, men 21,760, wages 
1,642,137/., work 2,138,4577. It will be noticed that the 
year in which the wages and salaries were lowest the 
work done was atits highest. , To distribute these totals for 
1886-87 among the five dockyards Portsmouth employed 
6985 men, with 536,309/. salaries and wages, and the work 
done amounted to 748,449/.; Devonport, 5360 men, 
390,4297. wages, 446,452/. work; Chatham, 5070 men, 
403,3631. wages, 450,340/. work; Sheerness, 1874 men, 
149,816/. wages, 162,7061. work; and Pembroke, 2466 
men, 182,220/. wages, and 330,450/. work done, 








GERMAN COAL IN ITaLy.—Efforts made to secure a 
market for German coal in Italy do not appear to have been 
attended with much success at present. In 1883, German 
coal was forwarded to Italy, vid the St. Gothard Tunnel, 
to the extent of 49,540 tons. The corresponding deliveries 
in 1884 were 69,860 tons; in 1885, 75,180 tons ; in 1886, 
57,450 tons ; and in 1887, 79,340 tons. 

Coat Minne 1n Iowa.—The Governor of Iowa, in his 
annual message to the State Legislature, says that the 
number of coal mines in the State is 515. The output of 
coal in 1886 was 3,853,372 tons; in 1887 it was 4,014,490 
tons, showing an increase of 161,118 tons. During the 
two years there were 38 fatal and 82 non-fatal accidents. 
The greatest number of men employed at one time was 
about 11,000. The amount of capital invested in the 
mining interests of the State is 9,487,125 dols, 
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EXPERIMENTS WITH SCREW 
PROPELLERS. 
Communication relating to the Results of Experiments with 
Four and Two-Bladed Screw Propellers.* 
By Mr. J. B. ANDREG, Member. 


TuEsE trials were made last year, on delivery of two 
vessels for the Dutch Indian Navy, viz., the Ceram and 
the Flores, which were built after the same designs. The 
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with the same screw, but with two opposite blades re- 


moved ; the third with a two-bladed propeller having the | 2000 


same diameter, but 11 ft. 8in. pitch and 17 square 
feet surface. All these screw blades were of the usual 
Griffithsshape. . 

The Ceram has been built by the Royal Company de 
Schelde (Van Raalte), at Flushing; the Flores by the 
Royal Engine Works (Hudig and Van der Made), at 
Amsterdam. They havea oe between perpendiculars 
of 152 ft. ; extreme width, 25 ft. 7 in. ; depth, 15 ft. 5 in. 
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stipulations in the contracts gave the opportunity to col-) With a fully equipped mean draught of 10 ft. 2 in. the 
lect some comparable data relating to four and two-bladed | displacement is 566 tons, the immersed midship area 
screw propellers. There were three series of trials made ; | 189 square feet, and the wetted surface of the coppered 


Screw PROPELLER EXPERIMENTS WITH THE S.S, ‘*CeRAM” AND “* FLORES.” 












































sspi#| ssa 
Name. Date. _— Speed. | L.H.P. | Slip. ae LHP. | LHP. Remarks. 
1887 knots. per c tons 
Ceram July 26 20.5 Je 12 de 0.66 as re 2 sets of diagrams. 
30 a6 25 ee 0.94 ee ay? * oo 
56.6 | 6.25 61.2 | 13.9 1.23 254 713 3 runs, 3 sets of diagrams. 
77 8.50 197.4 | 14 2.90 198 559 ad z a 
79 8.84 204.4 12.8 2.93 215 604 8» 8 99 ee 
80 8.95 219.5 12.8 3.11 208 583 3} hours, 6 ,, as 
86.3 | 9. 255.1 | 16.1 3.35 207 580 | 3runs,3_,, ie 
July 28 | 117.1 | 12.124 | 607 19.4 5.86 188 530 4hours,7 ,, o 
117,7 | 12.19 616.6 19.3 5.91 188 530 5 runs, 5 e mS 
128.6 | 12,78 804 22.5 7.08 166 466 4, ¢ ” os (forced draught), 
August 23) 82.5 8.41 156 20.6 2.14 243 688 3 runs, 3 sets of diagrams. 
102 10.08 311 23 3.45 210 592 Bo ” 2 
120 11.65 505 25 4.76 195 550 & 09 ® se 
132 | 12.226 | 728 27.7 6.25 161 48 18 4 8. ts »» (forced draught). 
Flores.. ..|July 21,22) 25 a 17.5 ne 0.88 ee ad 2 sets of diagrams. 
58.7 5.61 54 7 1,17 208 587 3 runs, 3 sets of diagrams. 
86 8.345 166 15.8 2,44 223 628 4 5 ” ” 
105 9.89 332 18.2 4,00 186 524 8hours,6 ,, om 
106 9.99 327 18.1 3.90 195 648 4 runs, 4 ” 2 
126.1 | 11.36 552 21.7 5.53 170 478 5 » §& ” ” 
131 11.82 602 21.6 5.80 176 494 4hours,8 ,, - . 
182.5 | 11.96 622 21.5 5.93 176 494 2 ,, lil runs, 11 sets of diagrams. 
148.3 | 12.94 811 24.2 6.91 171 481 8 runs, 8 sete of diagrams (forced draught). 
| 
On July 26 the draught of the Ceram was ee ; D=510 tons; A=1798q. ft. ; propeller, four blade, 9 ft. x 13 ft. x 30 sq. ft. 
. 11,7 in, 
» 8 - ‘ » oo een oe . » «OF XIBI. X80 ,, 
On Aug. 23 “ is up, SMILE; GIR 5s 1g 180 n g ft. x18ft.x15 ,, 
9 ft, 11.3 in. 
On July 21,22, 1» Flores was Sf. 7-7in; | 519 |, 180 4, me A 9 ft. x 11ft. Sin. x 


the first with a four-bladed screw havin 


10 ft, 3 in, 


18 ft. pitch, and 30 square feet blade surface ; the second 










* Paper read at the twenty-ninth session of the Insti- Flores, 20 in. 
tution of Naval Architects. 





9 ft. diameter, | skin, 4875 


17 aq. ft. 


square feet. The triple compound cngines only 
differ in minor details ; the cylinders being for the Ceram, 
20 in., 29 in., and 46 in., with a stroke of 27 in. ; for the 
28 in., and 46in., with the same stroke 
Each vessel has two double-ended boilers, work- 


in.). 











ing at 120 lb. pressure, havin 


65 square feet grate, and 


square feet heating surface. They are fitted with 
forced draught by means of a fan; in the case ef the 
Ceram with closed stokehold, in that of the Flores blow- 
ing direct in the ash-pit. 

@ results obtained are shown in the annexed Table 
and diagrams, The number of revolutions and the 
speed of the vessel were taken practically correct. Dia- 
grams of the —— pressures were obtained each run 
simultaneously, but there always are more reasons for the 
indicated horse-power not being so reliable as the speed 
and the revolutions. The mean draught only being 
stipulated for the contractors’ trial, there was some differ- 
ence in trim ; the propeller of the Ceram only being im- 
mersed 2.6 in., that of the Flores 6.1 in.* eather and 
sea were the same at the different days of trial. 

Referring to the curves, it will be noticed how small the 
influence was of removing two blades of the four, except 
in the slightly increased number of revolutions (only 
10 per cent.), so that the loss of one-half of the propelling 
surface was more than by the gain in friction 
and other causes. Beyond a speed of 12 knots the vibra- 
tions with the two-bladed screw of the Ceram e 
troublesome. This was not so much the case with the 
——— of the Flores, which had less pitch and more 
surface. I think it probable that, at pam ape the 
efficiency in the case of the two-bladed propeller of the 
Ceram was influenced by the violent vibrations. From 
the curves of revolutions and indicated horse-power the 
following ‘Table has been composed, showing the indicated 
horse-power by ar intervals, wanted for a certain 
number of revolutions with the four-bladed and the two- 
bladed screw of the Ceram : 


| ) 
. Revolutions od Pe acl so] 00! 100 108) 116| 123) 128 
, I.H.P. four-bladed propeller .. 200; 300) 400) 500 | 700) sno 
BOY “gige y, __ «+| 140] 210| 300) 375) 465| 545) 625 
. Difference between 2and 8 ..| 60/ 90) 100) 125] 185] 155! 175 
* in percentage of 2..| 30} 380} 25} 25 23) 22} 22 





1 
2, 
3. 
4 
5. 








From the curves of speed and indicated horse-power 
the following Table has been deduced, showing the indi- 
cated horse-power by regular intervals, wanted for a 
certain speed of the Ceram with the four-bladed and the 








two-bladed screw : 

| } 
1, Speed in knots .. ee --| 8.7 | 9.7 | 10.6 | 11.35 12 
2, 1.H.P. four-bladed propeller ..| 200 | 300 ; 400} 500} 600 
3. a Te Pa --| 180 | 275 | 375 | 480| 625 
4. Difference between 2and3 ..| 20 25; 2 20 | —25 
5. 20 in percentage of 2..| 10 8 6 4); —4 








I may add that the model experiments on Mr, W. 
Froude’s system gave for the mentioned speeds : 


E.H.P. 118 «4169 230 298 372 


At 11.8 knots speed the indicated horse-power for both 
screws were the same, viz., 565; estimated horse-power is 
ay. hg: Se h of th f perf 

m comparing each o @ curves 0! ormance 
(immersed midship area or displacement) with its slip 
curve, it will be observed that, generally speaking, where 
the slip is the lowest, the efficiency is the highest, as 
might be expected. Where this is not the case, it may be 
presumed that the indicated horse-power is not quite 
correct. This mes still more evident in curves which 
were drawn by setting down the slip percentage on the 
axis of abscissa, and the coefficients of performance 


sot on the axis of ordinates. Whereas the high im- 
portance must be fully acknowledged of model experi- 
ments for “the determination of the most suitable 
dimensions for screw propellers,” on which subject Mr, 
R. E. Froude read such a scientific and valuable paper 
before this Institution two years ago, accounts of trials to 
the same effect with actual ships are so seldom published, 
that I hope the experiments I herewith beg to lay before 
the members of this Institution, however scanty, will add 
to their stock of information. 








CLEANSING WATER MAINS. 
On the Cleansing of the Six-Inch Main of the Omagh 
Water Works.t 
By Mr. J. H. H. Swiney. 


In the autumn of 1886 I was called in to report on the 
supply of water to the town of Omagh, which had been 

iving great dissatisfaction to the sanitary authority and 
inhabitants, not only on account of the want of pressure 
to supply the upper portions of the town, but also from 
the discolorisation of the water. 

Omagh contained, at the time of the last census, 3724 in- 
habitants. Besides, there are the county gaol, the military 
barracks, the infirmary, and the lunatic asylum, bringing 
up the total a to 4100. The town itself is chiefly 
situate on a Ei , the highest part 60 ft. above the lower 
parts. About the end of the year 1878 a scheme of water 
supply wascompleted. This consisted ofa storage reservoir, 
two filter beds, and a clear-water basin, at a distance of 
24 miles from the town. The level of the water in the 
storage reservoir when full is 236 ft., and top water of 
clear-water basin 216 ft. above Campsie Bridge, at the 
east end of the town, where the 6-in. main from the 
reservoir terminates and the distribution system begins, 
The reservoir is fed by a stream draining some 1400 acres 
of high moorland, which in times of heavy rains dis- 


* Tt will be observed that the fully equipped draught is 
9 in. more, 

+ Paper read before the Institution of Civil Engineers 
of Ireland. 
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charges its water very suddenly and considerably impreg- 
nated with peaty matter and salts of iron from bog ore. 
In times of ordinary flow the stream appears to be 
remarkably clear and good, 

At the time I was first consulted, the sanitary authority, 
attributing the failure in the supply to the inadequacy of 
the 6-in. main to meet the numerous house services which 
yeer after year had been taken off the pipes in the town, 

ad already taken advice as to the probable cost of laying 
an additional main from the reservoir to the town, and 
made application to the Local Government Board for a 
loan of 27001, for carrying out this work. An inquiry was 
held, at which several influential persons attended and 

ressed hard for an additional main of 8 in. in diameter. 

he inspector who held the inquiry, however, was not 
satisfied that there was any necessity for it, and the 
Local Government Board, in consequence of this report, 
declined to sanction the loan until it had been ascertained 
by careful examination that it was not some fault in the 
state of the main to which the want of pressure and failure 
in the supply was due. 

I was accordingly instructed by the sanitary authority 
to make this examination, and, in the first place, had an 
accurate section made of the pipe-track, and then pro- 
ceeded to tap the main where I considered there was any 
likelihood of an air-lock, which, it naturally occurred to 
me, might be the cause of the failure of supply. On break- 
into the main and tapping for the insertion of air 
valves, a state of things was revealed which I had never 
seen before, and which I consequently had not anticipated. 
The whole of the inside of the pipe was coated to a depth 
of lin. or more with what seemed to be pure peat, a 
sample of which I exhibit. This was to the touch very much 
of the consistency of peat, as found in its natural state. 
Between the peat and the pipe itself there was an incrus- 
tation in the shape of buttons or nodules of various sizes 
up to 14 in. in diameter and 4 in. thick. These nodules 
did not completely cover the pipe, but were formed at 
intervals, in some places more thickly than others, and 
are apparently composed of oxide of iron. On tapping 
the pipe in several places I found the deposit or incrus- 
tation to be pretty uniform, increasing slightly up 
towards the reservoir. Having discovered the disease, I 
knew the remedy, and stopped all further operations 
until I had reported to the sanitary authority. I recom- 
mended them to have thepipe scraped throughout its entire 
length by one of the pipe-scraping machines manufactured 
by the Glenfield Iron Company, Limited, Kilmarnock. 
My report was adopted by the sanitary authority, and in 
May of this year I was authorised to order from the Glen- 
field Company a scraper, with all necessary accessories, 
consisting of two sets of — and rings, three door- 
pipes or hatch-boxes, and a couple of clip-joints. The 
scraper used is before the meeting. The object in having 
two sets of pistons of different sizes is that, when the 
scraper is first inserted the smaller sized pistons may be 
used. When the scraper has been mes through once 
and a considerable amount of the deposit cleared out the 
larger pistons and rings can be put on, The hatch-box 
consists of a casting about 4 ft. 7in. long over all, with 
spigot and faucet ends and a movable cover, 4ft. 2}in. 
long, secured by bolts, to admit of the insertion of the 
scraper. The clip-joints are for the purpose of quickly 
making up a cut pipe, when time is an object. They 
each consist of three pieces, the third part of a circle, 
bolted together. To make the joint, an india-rubber ring 
is slipped over the ends of the cut pipe, one piece of the 
clip is unbolted, the other two passed under and round 
the pipes the third piece then laid on the top, and the 
whole tightly screwed up. It is necessary in doing this 
to be careful to screw the three joints up evenly. _ ewe 
diately underneath the joints a thin strip of iron is in- 
serted for the purpose of equalising the pressure on the 
india-rubber at those points. 

The first operation is, of course, to get in the hatch- 
boxes, three of which were inserted at suitable points in 
the main pipe. The following particulars of the progress 
of the work and the difficulties which were met and over- 
come, are extracted from notes taken down on the spot. 
The work was carried on at night owing to the paramount 
importance of not interfering with the supply in the day- 
time, while the militia were in the barracks, and after- 
wards during the assizes. 

On June 21 the water at the reservoir was shut off at 
7 p.m., and by midnight the upper ‘hatch-box was got 
in, and the joints leaded up. then proceeded to the 
place where the middle hatch-box was to be inserted, and 
got it in, and all joints leaded up by 5 a.m., when the 
supply to the town was turned on. 

On June 22 the water was turned off at 8.30 p.m., and 
the lowest hatch-box at Campsie Bridge fixed in position, 
with all joints leaded by 2 a.m. The main at this 
place was almost free from deposit of any kind, the 
water apparently having parted with its peat in the upper 
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portion of the pipe. Between this hatch-box and the 
river an arrangement was made to gauge the flow from the 
main. A trench was excavated, and a 12-in. horizontal 
rectangular notch set up across it. The cover was taken 
off the hatch-box, and the valve, which had been shut to 
admit of operations, was opened. The gaugings gave the 
result shown in the Table in preceding column. 

A depth of 2 in. on a 1 ft. sill is equal to a discharge of 
14.57 cubic feet per minute, 

On June 23 the water was shut off at the reservoir at 
9 p.m., and the scraper, with small pistons 4} in. in dia- 
meter, and knives set to 5} in., was inserted in the main 
through the upper hatch-box. The water was turned at 
10.40, but the scraper refused to move. The pistons 
were altered, and the knives set to 42 in., and the pressure 
again turned on, when the scraper proceeded down the 
main. 

It had been arranged that men should be stationed in 
pits excavated at intervals on the pipe track to note and 
call out as the scraper passed each pit, but, through care- 
lessness, no notice was taken on this occasion, and the 
position of the scraper was completely lost. By sounding 
along the line it was discovered stuck at a sharp bend in 
the main close to the river. It was cut out, and further 
operations suspended till the bends could be replaced by 
pipes through which the scraper could pass. 

It was noticed that the passage of the scraper on its first 
journey through only one-quarter of a mile of the main 
had sensibly improved the supply to the town. 

On July 25 the work was resumed, and the following 
extract from my notes will describe what occurred : 

** At 2.30 p.m., broke into main and took out the two 
bends which obstructed the passage of the scraper at the 
river crossing. Set knives to 54 in., but did not alter 
pistons. Inserted scraper at upper hatch-box, and turned 
onthe water. The men whom I had posted in the pits 
distinctly heard it pass, and shouted to me, but they had 
lost it before I got to them. However, I ran on some 
distance, and, applying the stethoscope, I could hear the 
water going past in irregular bursts, so concluded I was in 
front, and, by waiting a few seconds, had the pleasure of 
hearing, for the first time, ‘the machine in motion, and 
easily followed it until it emerged at the breach above the 
river crossing. It went at the rate of about 24 miles per 
hour, making a low rumbling noise. Its motion was not 
regular, but in bursts, although it never stopped altogether. 
The water discharged in front of it was very black and 
thick, with a very disagreeable smell. 

“*T took the scraper back to upper hatch-box, and 
having put on the large pistons 5§ in. in diameter, and set 
the knives to 5g in., I again inserted it, and turned on 
the water. It went off steadily, and continued its course 
without stoppage until it again emer at the river, 
making in its passage a rather more audible rumble than 
previously. I found, on examination, that it had cleared 
off the hard incrustation next the pipe, a quantity of 
which was stuck in the angles of the knives. I now put 
the scraper to one side, and set about getting in the new 
bends, which we completed at 5 a.m., when we turned on 
water, andI returned to town. 

** July 26.—To reservoir at 1 p.m., in very heavy rain 
and high wind. Set knives of scraper to 5 in., and put on 
small pistons. Inserted scraper at upper hatch-box, and 
turned on water at 2 p.m., going down to the river crossing 
myself, about which I had still some anxiety, while I 
scattered the men along the line. The scraper started, 
but did not reach the river; so, presuming that, as this 
part of the pipe had been already cleaned, there was too 
much water passing the small pistons, I had the water 
turned off, and put in a tight wisp of hay at hatch-box, 
and turned on the water again. The hay came down 
with a rush, and I was much pleased to hear the scraper 
start again. It shortly arrived at the river, and swept 
easily round the curves without the least stoppage. From 
this point to the middle hatch-box it was all plain sailing, 
although, from the high wind and rain, I had some diffi- 
culty in hearing the rumble, especially when passsing 
fields of waving corn. When nearing the open hatch-box 
I ran forward to see what was happening there, and 
found the effluent perfectly black, and thicker than the 
thickest pea soup. I did not, however, notice any smell. 

‘*T brought the scraper back to reservoir, set the knives 
to 54 in., and put on the large pistons and rings, then in- 
serted it at upper hatch-box, and turned on the water at 
5.20 p.m. It started off at once, and pursued its course 
with a much more audible sound than it made in the first 
run, until it reached a point about 50 chains below 
reservoir, where it was suddenly brought up by striking 
something with a heavy thud. I tried to start it witha 
wisp of hay, but failed; and having carefully located it 
by means of the stethoscope, I got the pipes opened up 
and broke in right on top of it. I found it was stopped 
by what apparently seemed a bit of solid iron, past which 
the piston could not get. The pipe itself also seemed con- 
siderably thickened, and altogether it was a bad and 
defective casting. I was able, by the aid of a longchisel, 
to knock off the projecting piece of iron, and having ascer- 
tained, by trial, that the scraper could get past it, Tleft it 
in, and had the broken pipe made good. It was now 
2a.m., but I turned on the water again hoping to com- 
plete to the middle hatch-box before ceasing. Thescraper 
started off, but after travelling about 13 chains was again 
suddenly brought up. I tried hay again, but failed, and 
eventually had to break into pipe, and found the scraper 
piston again stuck on a lump of what seemed to be the 
core sand, indurated partly by iron and partly by the tar 
coating. I took out the scraper, left the men to make up 
the joints, and returned to town at 7 a.m. 

* August 8.—With large pistons on and knives still set 
to 54 in., I inserted scraper at upper hatch-box, and 
turned on water at 2.15 p.m. It started off and made the 
run to middle hatch-box without stoppage, completing 
the distance in 19 minutes, The discharge in this case 





was highly coloured with iron oxide, and the bottom of 
on covered with the incrustation removed from the pipes 

y the scraper in its passage. On the rim of the pistons 
were some deep markings, showing with what force it 
must have come against the thickened pipes. I now set 
the knives to 5g in. and ran the scraper through this 
length again. It completed the ope | in 224 minutes 
without stoppage, but going in rushes. I then waited for 
alittle to let the pipes scour, put on the small pistons and 
rings, set the knives to in., and inse scraper and 
middle hatch-box. This being the first journey for this 
length I felt rather anxious; but on turning on the water 
at 5.50 p.m., the scraper starter off slowly, and made 
the entire run to town, without stoppage, in 35 
minutes, clearing out a considerable quantity of peat, 
but not so much as in the upper length. I also found 
that, even at their reduced size, the knives 
removed much of the iron oxide growths. I had a 
great difficulty in hearing the passage of the scraper 
along road owing to high wind, passing carts, and inquisi- 
tive foot-passengers, but by a liberal use of the stetho- 
scope I never quite lost it. Fearing the presence of 
crowds, I did not try this run again till 11 p.m., when, 
having set the knives to 58 in., and put on large A pegs 
I inserted scraper at middle hatch-box, and turned on the 
water at11.10p.m. It started off, but was a up in 
170 yards, and could not be induced to move. I had the 
ground opened, broke into pipe, and found it stuck simi- 
larly as before, but by a much larger formation, on inside 
of pipe. I left men to make up breach, and returned to 
town at 2.45 a.m. 

** August 9.-—Inserted scraper set as before at middle 
hatch-box, and turned on water at 5.50 p.m. It started off 
and continued its journey in rushes until going up hill, 
704 yards from hatch-box, whenit stuck again and would not 

oon. I cut it out and found it had been stopped as before, 

ut by a comparatively small formation ; broke out bad 
pipe, inserted scraper, got breach made up, and turned 
on water at 12.50 a.m. It went off, travelling slowly, 
till it reached top of hill, where it stopped a few times, 
but went on again after a delay of a few seconds. Going 
down hill a little further on it struck heavily against 
something, and I felt certain it was another case of cuttin 
out, but in about three minutes it started off again, an 
continued its course to Campsie bridges not morethan about 
10 yards from hatch-box, when it stopped again and could 
not be induced to move. I broke into pire, and found 
stoppage was caused by a piece of lead 3 ft. long over all, 
nearly an inch at thickest part, and weighing 154 lb. 
was astonished when I saw it that even the small pistons 
had cleared it. It was now 8 a.m., so leaving men to make 
good the breach I returned to the hotel. 

** August 10.—I inserted scraper set as before at middle 
hatch-box, and turned on water at 6.35 p.m. It went off all 
right, but was suddenly brought up at 135 chains. Senta 
man to middle hatch-box to put in a wispof hay. This, when 
it reached the scraper, caused a terrific struggle in the pipe, 
as if both the knives and pistons were beating the sides 
violently. In about five minutes, however, it started again 
and went safely without further hitch to the town hatch- 
box. The effluent here was much discoloured, but not thick. 
Having set the knives to 5g in. I started scraper again at 
middle hatch-box, when it travelled without mishap to 
154 chains. Here it was suddenly brought up by a very 
perceptible shock against something. Tried wisp of hay 
with similar result to last time. A short, sharp struggle, 
and off went the scraper again, continuing its course until 
it emerged at town hatch-box, sending before it a large 
quantity of the iron rust. 

‘*Started off for reservoir at once with intention of 
running scraper through entire length, set knives to 6 in. 
full, and inserted it at upper hatch-box, taking the pre- 
caution this time of putting in a tight wisp of hay behind 
it. It started off at once, and made the through run to 
town without a single stoppage. Its time was as follows: 


a.m. 

Water turned on at reservoir a mt 1.55 

Scraper passed middle hatch-box ... at 2.15 

Reached town or lower hatch-box w= -:2,42 
**Tt carried before it some iron rust, which discoloured 
the water slightly. An examination of the knives showed 
that they had been reduced in diameter from a little over 
6 in. to 5g in., and all were polished bright by the friction 

against inside of pipe.” 

I now set up the gauge in the same place and gauged 
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the discharge with the following result: The valve was 
opened at 4.35 a.m., and the discharge over sill rose 

adually until just 5in. deep. It then began to fall until 
it reached 4.7 in., which it did in about five minutes from 
the time the water first passed over gauge, and at this 
depth it remained, as gaugings taken every five minutes 
showed, until 5.85 a.m., when I had the water shut off, 
the cover put on hatch-box, and the water turned on to 


town. : 
A depth of 4.7 in. on this gauge is equal to a discharge 
of 52.58 cubic feet per minute. It will be remembered 
the discharge before scraping was only 14.57 cubic feet 
r minute, so that in completing this operation I con- 
sidered the result beau i satisfactory. The supply of 
water in the higher parts of the town has been so much 
increased that some of the house services, in which 
formerly there was merely a dribble, and that only at 
night, burst; and the supply generally has been so im- 
proved that the sanitary authority do not consider that 
any further works will be necessary. 
he total cost of operation was 53/7. 3s. 8d., equal to 
211. 53. 6d. per mile, made up asshown in preceding Table. 
Had provision been made for future scraping operations 
when originally laying the main, and the defective pipes 
rejected, the cost would have been more nearly repre- 
sented by : 


£8. d. 

Scraper and stethoscopes 99 6 
Two days’ labour, four men ... 016 0 
Two days of pipe-layer 012 0 
Total ... 1017 6 


I recommended the sanitary authority to scrape the main 
at least every two years, and, in order to save the labour 
of excavating, to open up the hatch-boxes, and cutting an 
outlet drain to the nearest river, I advised that permanent 
manholes should be built about each hatch-box, anda line 
of stoneware scour-pipes laid to theriver. This has been 
done at a cost of 26/. 14s. 10d.; so that when necessary to 


repeat the scraping, I consider the whole operation can | O 


be carried out in twenty-four hours at a cost of about 1l. 
It may be, perhaps, interesting to note some cases in 
which mains have been similarly cleaned with most satis- 
factory results, although in no case that Iam aware of 
has the increase in discharge been so remarkable as at 


Omagh. 

Tn 1874, Mr. E. B. Smith successfully operated on mains 
of 7 in. and 6 in. bore at Oswestry, increasing the supply 
from 226,903 gallons daily to 350,308 gallons daily, at a 
cost of 211. 10s. per mile. 

In 1878, Mr. Mansergh effected an increase of 57 per 
cent, in the supply to Lancaster by cleansing the 8 in. 


main. 

In 1880, Mr. E. Dodds scraped a 12 in. main at Consett, 
increasing the supply by 500,000 gallons daily. 

These were all cases of ordinary supplies from reservoir 
to town by gravitation ; but that the process is equally 
applicable to pumping systems is shown by the very 
successful operations of Mr. H. Percy Boulnois, at Exeter, 
in 1882, on two rising mains of the respective diameters of 
12 in. and 10 in., the scrapers being driven downwards by 
pressure from the reservoir, and also driven upwards by 
the pumps. 

I cannot conclude this paper without acknowledging 
the able assistance given me by Mr. Herbert Henderson, 
agent of the Glenfield Iron Company, Kilmarnock, on the 
occasion of my starting operations in Omagh. He has 
probably had more experience in this particular class of 
work than any one, and his advice, which I often availed 
myself of, was of the greatest use to me both in working 
the scraper and tracking its invisible and somewhat 
erratic movement under ground. 





FORTH BRIDGE RAILWAY. 
_ THE apenas O is the twentieth quarterly report of 
inspection by Major-General Hutchinson, R.E., and 
Major Marindin, C.M.G., R.E., of the works in progress 
for the construction of the bridge over the River Forth. 


Railway Department, Board of Trade, 
ebruary 29, 1888, 

_Srr,—We have the honour to report, for the informa- 
tion of the Board of Trade, that, in compliance with the 
instructions contained in the order of the 26th October, 
1882, and in accordance with the provisions of the Forth 
Bridge Railway Act of 1882, we have made our twentieth 
quarterly ry ye of the works in progress for the con- 
cunotinn of the bridge over the River Forth at Queens- 
erry. 

The works have steadily advanced during the past 
quarter, and the engineers inform us that at the present 
rate of progress, which ow anticipate no difficulty in 
maintaining, the bridge will be completed towards the 
end of next year, 


TEMPORARY WoRKS. 


Appliances connected with the erection of the canti- 
levers and internal viaduct continue to form the principal 
additions to plant; among these are four double derrick 
cranes with detached winches; these are movable along 
the internal viaduct, and will be available for the erection 
of the latter, as well as of the bottom members and of 
other portions of the structure within reach. 


PERMANENT WorkKs.—SOUTH QUEENSFERRY. 

Main Piers.—The rivetting of the diagonal struts is 
now practically complete. e standards for the wind 
fence and about one-third of the flooring plates are fixed. 
On the southern portion of the cantilevers the bottom mem- 
bers of the first bay are completely built and are rivetted 
for 105 ft. ; a large portion of the junctions with the bot- 


tom members of the first ties and second struts is erected 





and partially rivetted. The vertical webs of the booms of 
the top members and the bracing between them are erected 
for 120 ft., and the temporary columns for their support 
are nearly complete. The whole of the first ties are built. 
The girders of the internal viaduct are connected to their 
support at the first vertical ties and are extended 50 ft. be- 
ond the latter. On the northern portion the bottom mem- 
rs of the first by are completely built and are rivetted 
for 120 ft. ; with the exception of the lengths connecting 
them with the first ties and second struts, the junctions at 
their extremities are completely erected and the greater 
portion is rivetted. The first bay of wind bracing be- 
tween the bottom members, and three-quarters of the 
second bay, are in place. The vertical webs of the booms of 
the top members and the bracing between them are built 
out for a distance of 120 ft., and thetemporary columns for 
their — are in place. The whole of the first ties are 
built. e girders of the internal viaduct are extended 
tothe same distance as on the southern portion. The 
rivetted work at South Queensferry now amounts to 
about 5770 tons, an addition of about 890 tons during the 
quarter. 

Cantilever and Viaduct Piers.—The masonry of the can- 
tilever pier now stands at a level of 165.5 ft. above O.D., 
and the centres of the arches of the masonry viaduct are 
in course of erection. 

IncH GARVIE. 

Main Piers.—The junctions at the top of the vertical 
columns are complete, and also the top members. The 
rivetting of the portion of the diagonal struts between 
their crossings and the top junctions has been commenced, 
and lengths of about 20 ft. on each side are finished. On 
the southern portion of the cantilevers the bottom mem- 
bers are built out for about 156 ft., and the first bay of 
wind bracing between them is rivetted. The vertical webs 
of the booms and the bracing of the top members are built 
out for 40 ft; the first ties are built down for 45 ft. The 
erecting platforms have been raised to their full height. 
The first struts are built to the level of 191 ft. above 
The first vertical ties, with the bracing between 
them, and the me joe to the internal viaduct, are erected. 
Almost identical progress has been made on the northern 
portions of the cantilevers as on the southern. The total 
amount of riyetted steelwork at Inch Garvie is 6977 tons, 
showing an addition of 1160 tons during the quarter. 


NortH QUEENSFERRY. 


Main Piers.—The rivetting of the diagonal struts is now 
complete. On the southern portion of the cantilevers 
the bottom members of the first bay are completely built 
and are rivetted for 150 ft.; with the exception of the 
lengths connecting them with the first ties and second 
struts, the junctions at their extremities are completely 
erected. The vertical webs of the booms and the bracing 
of the top members are built out for 125 ft., and the 
temporary column for their support is in place. The first 
ties have been erected. The first struts are built to the 
level of 228 ft. above O.D. and are'rivetted for 170 ft.; 
the second bay of bracing between them is erected as far 
as the intersection. The girders of the internal viaduct 
have been connected to the support at the first vertical 
ties and extended about 50 ft. beyond the latter. On the 
northern portion the amount of work completed is almost 
identical with that on the southern portion. The total 
quantity of rivetted steelwork at North Queensferry is 
about 6382 tons, an increase of 975 tons during the 
quarter. 

Cantilever and Viaduct Piers.—The masonry of the can- 
tilever pier now stands at an average height of 172.5 ft. 
above O.D. 

GENERAL REMARKS. 

Masonry and Concrete.—Up to the present date 585,000 
cubic feet of granite have been delivered, and 569,320 
cubic feet have been set ; and about 111,950 cubic yards of 
rubble masonry and concrete work have been built. 

Steel Work, First Bays.—With the exception of two 
bays of bracing between No. 1 struts, the whole of the steel 
for the bays has been drilled and fitted. 

Second Bays.—All the main members, the supports 
at the centre of the bays, the internal viaduct, the 
bracing between the bottom members, about half the 
junctions, and the trestles at the end of the bays, have 
been drilled. The fitting of the bottom junctions, of the 
bracing between the bottom members, of the supports at 
the centres of the bays, and of the internal viaduct, is well 
advanced. The fitting of the top junctions has been 
commenced, 

Third Bays.—With the exception of the struts for the 
Inch Garvie cantilevers, the whole of the main members, 
as well as a large portion of the bottom junctions and of 
the bracing between the bottom members, have been 
drilled. The fitting of the bottom members has been 
commenced. 

Fourth Bays.—The whole of the bottom members and of 
the main ties and about one-half of the struts and top 
members have been drilled. 

Fifth Bays.—The main ties are drilled. 

In all 48,300 tons of steel, an addition of 1560 tons since 
the date of our last report, have been delivered. 

The weather in December was below the average, that 
of January fairly good, and in February it was similar to 
that of past years. The greatest wind pressures recorded 
were: 9 lb. per square foot on the large ga on De- 
cember 17 ; 16 lb, per square foot on the small gauge on 
January 5; 27 lb. per square foot on the small revo ving 
gauge on January 5; 28 lb. per square foot on the sm 
gauge on North Queensferry platform on January 5. 

The average number of men employed per diem during 
the quarter has been 3090, and the number employed on 
February 27 was 2940. 2 

Weare glad to be able to report that we see no falling 
off in the quality of the work or in the nature of the 
skilful appliances by which it is being carried on. It is 











also satisfactory to note that during the past quarter the 
serious accidents have been far less numerous than hereto- 
fore, We have, &c., 
O. S. Hurontnson, Major-General, R.E., 
The Assistant Secretary, Hailwoy D partment 
e Assistant-Secretary, Railway Department, 
Board of Trade. 





WIMBLEDON SEWAGE WORKS. 

AT a meeting of the Society of Engineers, held at 
Westminster Town Hall, on Monday evening, April 9, 
Mr. A. T. Walmisley, President, in the chair, a paper 
was read on ‘‘The Wimbledon Main Drainage and 
Sewage piogmet Works,” by W. Santo Crimp, Assoc. M. 
Inst. C.E., F.G.S. 

The author stated that the population of the district at 
the present time was about 25,000 and its area 3220 acres, 
640 acres of which form the Wimbledon portion of the 
common, Three main outfall sewers had been constructed 
for the drainage of the district; the sewage from one of 
them requires to be pumped, whilst that from the other 
two gravitates to the sewage disposal works. 

Several miles of sewers were in existence at the period 
when the works described were commenced, and these were 
retained for the disposal of the surface water. The works 
have been largely added to by the author, and a new out- 
fall for the western portion of the district constructed. 
Concrete tubes have been largely used. 

All the roads now made up under the 150th section of 
the Public Health Act are provided with duplicate means 
of drainage, and the entire scheme offers a good example 
of the “* we ” system, the advantages of the axiom, 
** the rainfall to the river, and the sewage to the land,’ 
being both fully recognised and acted upon. 

The works designed by the author for remedying the 
defective portions of the low-level outfall consist of a 
pumping station and about two miles of new outfalls, 
situated in the western part of the district. The new 
western outfall was constructed sufficiently deep to admit 
of all the building land in that part of the district being 
drained when it should become necessary to do so here- 
after. The pumping station is provided with pumping 
machinery in duplicate, operated by a pair of ‘‘ Otto” gas 
engines, 

he sewage is lifted into a large tank holding nearly 
20,000 gallons, which, when full, discharges its contents 
into the 18-in. outfall, which is thus effectively flushed at 
least twice daily. Five automatic flushing tanks were 
also constructed at various portions of the system where 
most required, each tank being provided with one of 
Field’s annular syphons. The total cost of the remedial 
works was about 12,000/. 

All the sewers were originally ventilated by means of 
* street gratings, but these have for the most part been 
closed and ventilating pipes put up in lieu of them. 

The total sum expended by the Local Board on the 
main‘ drainage works amounted to 60,000/., but in addi- 
tion large sums have been spent by private landowners in 
the construction of roads and sewers, for the purpose of 
developing their estates, so that the whole of the main 
sewers of the district have cost not less than 100,000/. 

The author then described the main pumping station 
and machinery, and the six settling tanks for the recep- 
tion and precipitation of the sewage from the mid and 
low level outfalls, arranged to work either on the con- 
tinuous or separate system as desired. The sewage is 
treated with milk of lime and sulphate of alumina in the 
a of eight and six grains per + anewy respectively. 

he solids are precipitated and the effluent water is then 
conducted over the farm, which is 73 acres in extent. In 
very hot weather a little permanganate of potassis also used. 
The normal sewage flow is 750,000 gallons per day. The 
precipitated solids are dealt with by means of filter presses, 
three of which presses are now employed. Experiments 
made with this sludge prove it to be of slightly higher 
value as manure than ordinary stable manure. The farm 
as pa creer f laid out consisted of 47 acres of somewhat 
clayey land, but a further area of 26 acres has since been 
added. There are also three filters of burnt ballast, 
having an aggregate area of 24 acres, and a depth of 3 ft. 
for the treatment of storm waters. Great care is taken in 
applying the sewage so as to prevent any of it finding its 
way direct to the subsoil drains. The principal crops 
gers on the farm are rye-grass, mangolds, and osiers. 

he total receipts for produce for the year ending 
March 25, 1888, was 20/. per acre, and the inclusive work- 
ing expenses were about 12/. per acre. After deducting 
the profit on the farm, the net annual cost of pumping, 
deodorising, and purifying the sewage, including all ex- 
penses, is 3690/., equal to a rate of 6.15d. in the pound, 





QUEENSLAND GoLD Mininc.—The value of the gold 
raised in Queensland in the five years ending with 1£86 
inclusive, was as follows: 1882, 787,125/.; 1883, 744,848/. ; 
1884, 1,077,315/. ; 1885, 1,088,293/. ; and 1886, 1,193,4937., 
making an aggregate of 4,891,074. - 

THe Hypraviic Lirr Dock at Bompay: Erratum. 
In our review of Professor Robinson’s book on hydraulic 
power which appeared in our last issue, an error occurs in 
the reference to the hydraulic lift dock at Hog Island, 
Bombay, contained in the final paragraph. It is there 
stated (see p. 343, middle column, lines 15 and 16 from 
the top) that the dock “* has never once been used,” 
whereas it should have been said that the dock has never 
been used by the Indian Government for the purpose for 
which it was specially erected, viz., docking the Indian 
troopships. As stated by us in our issue of November 
25 last, when we illustrated this work, the dock has been 
used to a considerable extent by the P. and O. Company, 
and other steamship owners. e are informed that the 
cost of the dock was 250,000/, 
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NOTES FROM THE SOUTH-WEST. 

Cardiff.—An advance in steam coal is anticipated, but 
it has not yet taken place, although quotations have been 
yeereey 2 Continued cold wea’ has sustained the 
demand for house coal. The patent fuel trade has ex- 
hibited a better tone. The demand for both foundry and 
furnace coke has been maintained and prices have shown 
firmness. The manufactured iron and steel trades have 
been fairly active, but prices have experienced no im- 
provement, 


Cardiff New Park.—The original estimate of Mr. 
Harpur, the Cardiff borough engineer, for completing the 
Roath Park, the ground for which was given by the Mar- 
quis of Bute, Lord Tredegar, and other landowners, was 
something like 50,0007. The Town Council, however, 
deemed this too large a sum to spend upon the project ; 
and limiting itself to 30,000/., it has applied to the Lead 
Government Board for permission to borrow that amount, 
at the same time instructing the borough ey nerd to pre- 
pare amended plans and estimates. “Mr. arpur’s esti- 
mate of what can be accomplished with 30,000/, includes 
nothing but really constructive work. Two-fifths of the 
entire sum will be absorbed in the formation of surround- 
ing roads, which will extend upwards of three miles ; 
another fifth by the construction of a reservoir, half a mile 
long ; and between 5000/. and 6000/. by fencing, the re- 
maining 6000/. being taken up by the erection of bridges, 
the drainage of the recreation ground, &c, No provision 
is made for laying out the groundsin Mr. Harpur’s second 
estimate. 


Devonport Dockyard.—The following provision has been 
made for Devonport Dockyard in the estimates for the 
financial year 1888-9: Established artificers, 1620; hired 
and skilled labourers, 2152; labourers, 201; men for gun 
mountings, 178; yard craftsmen, 93; artificers of the 
fleet, 8; making a total of 4252. The sum proposed for 
their wages is 283,1197. The number of police to be 
employed is 87, for whom a grant of 7815/. is proposed. 


Barry Dock and Railway.—This company’s railway is 
now completed from the dock to St. y Nill, Peterstone, 
and St. pase with the exception of a little cutting near 
the mouth of the Wenvoe tunnel. A contract for locomo- 
tives has also been entered into, fifteen engines having 
been ordered from Messrs. Sharp, Stewart, and Oo., o 
Glasgow. These engines will weigh 48 tons each, and 
will be mounted on eight wheels eet, the cylinders 
being 18 in. in diameter by 20 in. stroke. They are tank 
engines, and will carry 1400 gallons of water each. Great 

rogress has been made with the dock. Nineteen towers 

or the shipment of coal have been constructed, both on 
the main shore and on the mole, and only await the fitting 
of their hydraulic apparatus, The south wall of the dock, 
which is a vertical one, is being completed with all s i 
ny the ae corner of the i near — = 

oint, it is proposed to construct a large graving dock. 
The entrance to this graving dock will be 60 ft. wile, the 
total | h being 723 ft., divided into lengths of 372 ft. 
and 351ft. The partition will be a caisson, which, being 
movable, willj allow of the using of the whole length as 
either one or two docks. Its width is to be 113 ft. Mr. 
J. Robinson is acting as resident engineer. 

New Goods Station for Cardifi.—The Great Western 
Railway Company Piopore to erect a goods station in 
Tyndall-street field. The company contemplates an ex- 
penditure of 10,0007, upon the proposed station and yard. 

Welsh Blast Furnaces.—There were 117 blast furnaces in 
South Wales at the close of March, 1888. The number of 
furnaces in blast at the same date was 87. 





New Guinga.—Mr. Bevan, leader of an expedition 
formed in Sydney for exploring New Guinea, has returned 
to Thursday Island. He reports the result of his labours 
as a geographical success. e@ expedition explored the 
river system, running into the Gulf of Papua over an area 
of 10,000 miles of new territory, but it was compelled to 
return owing to half the party being prostrated by fever. 


Frencu ARMOUR PLATES FOR SWEDEN.—The Swedish 
Government has recently made a new contract with 
Messrs. Schneider and Co., of the Creusét Steel Works, 
for a further delivery of armour plates for the new Swedish 
ironclad Gita, on which they are intended to protect the 
hull, the turrets, and the steering gear. The Gita is a 
sister boat to the Svea, on which Creusdt armour plates 
were used; these have been found to give entire satisfac- 
tion at the trials, 


INSTITUTION OF Crvin ENGINEERS.—The members of 
the Birmingham students of this Institution held a meet- 
ing at the Colonnade Hotel on Monday evening, the 9th 
inst., Mr. Pritchard, M. Inst. C.E., presiding. A paper 
was read by Mr. J. E. Willcox, Assoc. M. Inst. C.E, on 
**House Sanitation.” In his paper Mr. Willcox pointed 
out the requirements laid down by the Local Government 
Board in connection with the subject, the methods which 
should be adopted for the prevention of pness of soil 
on which houses are built, the disposal of waste water 
and other refuse by means of house drainage, the provi- 
sion to be made for ventilation, the proper fittings and 
material to be used, and general method of construction, 
and the means adopted for testing the drains; he also 
dealt with the drainage of cottage property and the dis- 
posal of sewage from large country houses and isolated 
dwellings by sub-surface irrigation. The paper was illus- 
trated by a number of detail drawings, and a series 
illustrating the usual defects found in connection with 
house drainage. An interesting discussion took place 
after the reading of the paper, in which Dr, Bostock Hill 
and Mr. R. Godfrey took part, and a vote of thanks was 
passed to Mr. Willcox at the conclusion. 


f | by Mr. G. W. Rothery, Garden Cottage, 





ROTHERY’S FERRULE 
Fig. 1. 
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THE tool for removing ferrules from boiler tubes, of 
which we give engravings above, is being introduced 
arton, near 
Whitehaven. The appliance is so fully illustrated 
there that further explanation is almost unnecessary, 
but we may briefly state that the wrought-iron pipe 
shown in Fig. 4 is pressed against the tube-plate or the 
end of the tube by the nut traversing the steel tube 
shown separately (Fig. 1) and in place (Figs. 5, 6, 
and 7), This tube is slotted longitudinally for some 
distance in order to give flexibility to the separated 
ends bbb (Figs. 1 and 2), which are furnished with 
pine d d (Fig, 1), for the purpose of gripping the 
errule on its inside edge as shown (Fig. 7), when the 
ferrule is then easily extracted by rotating the nut e, 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 27, 1888. 

So far this year, 725,000 tons of steel rails have 
been purchased, as against 2,000,000 tons last year, 
up to this date. Railroad builders are awaiting the 
disposition of the Tariff Bill at Washington ; when 
this is disposed of, it is stated that large contracts will 
at once be placed, at from 30.50 dols. to 31 dols at mill 
in Pennsylvania, with corresponding prices for other 
localities. According to the best estimates made, the 
steel rail contracts to be placed will aggregate 
1,500,000 tons. Nearly all of the larger railway systems 
have recently ta wegen orders for locomotivesand cars. A 
heavy demand for rolling stock, locomotive engines, as 
well as for the multitude of smaller equipments, will 
set in at an early day. A good many orders are about 
being placed for Lake craft, awe mining machi- 
nery, textile mill machinery, besides lighter machinery 
for wood-working, and machinery establishments in 
general. The downward tendency in prices which 
has controlled the market for the past two months, has 
prevented the placing of a good deal of business, but 
now that the fact is recognised that prices are as low 
as they can legitimately go, an improving demand is 
anticipated, and in fact has already setin. The only 
disturbing element now is the tariff question. Public 
sentiment throughout the North anticipates the defeat 
of the measure now proposed for tariff reduction ; the 
Republicans will present no counter measure, and will 
allow the matter to go before the people, to be settled 
at the coming presidential campaign. The Democrats 
will no doubt re-elect their president, and the Re- 
publicans have no decided point to make, except upon 
the tariff question, upon which the intelligence of the 
country is about equesy: divided. 

There is very little inquiry for foreign material of an 
kind at this time, and large orders are difficult to ob- 
tain. The American copper-producing interests have 
finally closed with the Paris syndicate, and an advancin 
tendency in prices has setin, which is stimulating loca 
demand. Lead is active. Tin plate is selling well; 
imports since January 1, 380,000 boxes, against 300,000 
boxes for same time last year. Receipts of foreign pig 
iron since January 1, 13,381 tons against 14,377 tons at 
New York ; steel and iron rods, 15,815 tons against 
27,156 tons for same time last year ; old rails, 4365 tons 
against 39,819 tons last year. Very few orders will go 


Y | at Cooktown, but 350 ft. long, is being built 





abroad during the coming sixty days, unless a decided 
improvement takes place in the American iron trade. 
The production of American furnaces this week is 
120,000 tons. Freight rates throughout the interior are 
too high, and ironmakers are endeavouring to obtain 
concessions from the railroad companies, but so far 
without avail. 

The anthracite coal production is averaging 100,000 
tons per day, and prices are declining. The bituminous 
coal production averages 250,000 tons per day through- 
out the country, and new mines are being developed 
in several States where new industries have lately 
taken root. 

The enterprise displayed in the Southern States is 
surprising even for American manufacturers and capi- 
talists ; real estate, mineral, and timber speculations 
of vast dimensions, are reported every week. A great 
deal of railroad building is projected in the South, in 
order to enable capital to reach valuable mineral and 
timber resources. Thesouthern cotton millsare earning 
excellent dividends, and some 200 mills are now pro- 
jected, to be built this year and next. Twenty blast 
furnaces, now nearly completed, will soon be addin 
their heavy production of pig iron to the local an 
northern markets, at a cost of 10dols. per ton, with 
freight of from 3 dols. to 5 dols. per ton according to 
distance from furnace. 





Tue Nicaragua CANAL.—Engineers engaged on sur- 
veys for the proposed Nicaragua Canal are receiving ‘the 
co-operation of the Government of Costa Rica, The route 
which has proved the most popular, and which is now 
being followed, will border upon the territory claimed 
by Costa Rica from three miles below Castillo to about 
three miles below the mouth of the San Carlos. | 


QUEENSLAND Bripers.—A low-level iron bridge over 
the Endeavour has been taken over by the Queensland 
Government. This bridge is 360 ft. long, and has a width 
of 20 ft. between the handrails. It has a timber decking. 
A contract has been let for earthwork approaches, and 
the work is being pushed on. It is expected that the 
bridge will be ready for traffic in a few weeks, The 
Arram River Bridge, which is of similar design to that over 
the Endeavour, and is 1000 ft. long, is in course of con- 
struction. In connection with the Ross Creek Bridge, 
Townsville, all the screw pile piers are completed, and 
the work connected with them is finished. The cylinder for 
the b pqy swing — is being sunk, and the bridge, 
which is 500 ft. long, will probably be finished in about 
three months. 
let, so that on the completion of the bridge the earth- 
work will de al: y well consolidated. At Mackay an 
iron low-level bridge similar to that over the Endeavour 

hs a local 
divisional board, according to plans furnished by the 
Colonial Government. the screw cylinders are 
down and the superstructure is — taken to the site 
ready for fixture. In the Gympie district a low-level 
timber bridge, at the Six-Mile Creek, on the main Bris- 
bane road, and 150 ft. long, is approaching completion. A 
contract for the earthworks has been let, and they will be 
completed at the same time as the bridge. In connection 
with a low-level timber bridge, 360 ft. long, over the 
Balonne, at Surat, the piles are — driven, and this 
work is nearly completed. A contract for the approaches 
has also been let. 


A contract for the ag TE has been 
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‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compizp sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 
The number of views given in the ification Drawings is stated 
in each case after the price ; clare tame!ireaoniicase de 
Specification is not illustrated. 
Where Inventions are convmunicated from abroad, the Names, 
&c., of the Communicators are given in italics. 
— of Specifications may be obtained at 38, Cursitor-street, 
hancery-Lane, E.C., either posenely. oh letter, enclosing 
amount we A hae and postage, add: to H. Reapsr Lack, Esq. 
The date of the advertisement of the acceptance of a complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
day Jerson ana 6f Gay Sine wilnee tine Senthe the date of 
he advertisement of the acceptance of a com: spect, Y 
ive notice at the Patent Ofice of opposition to the grant of a 
‘atent on any of the grounds mentioned in the Act. 


AGRICULTURAL IMPLEMENTS. 


1313. T. Scott, Bonnybridge, Stirling, N.B. 
provements in Devices Connected with Ploughs. 
(8d. 6 Figs.) January 27, 1887.—The improvements consist 
mainly in the arrangement of an improved coulter made in two 














1913 


parts A, A’, and coupled hes rege by toothed segments a!, so that 
the cutting blade of the coulter with its jointer wing or “skim” 
a* can be set and secured with its point at any required angle 
forwards and downwards towards the sharp cutting point of the 
share. (Sealed January 27, 1888). 


GUNS. 


13,950. W. Tranter, Birmingham. Improvements 
in Cannon or Ordnance and the Means for Mounting 
the same. (8d. 6 Figs.) October 30, 1886.—The gun c is 
capable of longitudinal movement along a framing b mounted by 
means of trunnions 6? on the main carriage, which is free to 
turn about a pivot at its front end, and is supported at its rear 
end on rollers (not shown) for the purpose of enabling the gun 
to be trained in a horizontal plane. The gun c is elevated 
or depressed by means of its framing 6 which is raised and 
lowered by worms d, d, gearing with wormwheels or nuts e 
working on vertical screws m. The breech of the gun is opened 
and closed by a square taper plug , which is operated vertically 
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by a rack p actuated by a worm o mounted on a shaft 0? (ig. 3). 
Fixed to the framing b are chambers g containing air sealed by 
quantity of oil contained in a cylinder, in which fits a fixed 
plunger. When the gun is fired the recoil acts to compress the 
air in the chambers g, and thus store up energy, the gun bein 
retained in its} ‘‘ recoil tion,” whilst it is being sponged an 
loaded, by a catch k, which engages with rack teeth 7. On throw- 
ing the catch k out of gear with the rack J, the expansive force of 
the compressed air in the chambers g returns the gun automati- 
cally to firing position. Fig. 1 shows the position of the gun at 
the end of its recoil. (Sealed February 10, 1888). 


371. H. E. Newton, London. (4. Nobel, Paris.) Im- 
provements in the Pressure in Guns. (8d. 
4 Figs.) January 10, 1887.—The improvements consist in means 
for effecting the lateral discharge of that part of the powder gas 
which causes excessive pressure, The breech portion of the gun is 
provided with two lateral openings b* and 6, the first of which 
Fema into a passage e! formed in ‘a block E fixed to the gun, and 

second [is provided with a plug valve or piston ¢, In that 
portion of the valve or piston ¢c situated in the block E is formed 
an aperture affording free communication between the e 
e'and the atmosphere. When the charge is fired the peafectile 
moves forward and allows the gas to escape through the es 


b* and e' into the atmosphere. As the projectile in its onward 
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course reaches that point of the bore B where the “danger zone” 
is , it opens the passage b to the Fit which acting on the 
valve or piston c will press it upward and cause it to close the pas- 
sage el, ereby preventing all further escape of gas. The valve c 


is ret to the shown in the figure by pi a te 
which should not be so strong as to force down the valve and 
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thereby reopen the neemge e! before the projectile has reached the 
muzzle of the gun. The lower end of the valve c is hollowed, as 
shown, to permit the gas to expand the metal so as to make a 
tight joint with thesides of the holeb. A screw avs F serves to 
reduce at will the outflow of the gas. (Sealed February 3, 1888). 


682. A. Moncrieff, London. An Improvement in 
the Mounting of Moncrieff or Dinappeasing Guns. 
(8d. 4 Figs.] January 15, 1887.—The object of this invention is 
to counterbalance the gun in sucha way that, at the moment when 
the recoil begins to act, the action on the counterweight is very 
small, but the counterweight becomes more and more effective as 
the gun recoils, until it finally brings it to rest, in which position 
the gun is held until it is n cau to ascend into firing posi- 
tion. The trunnions of the gun G work in bearings in the upper 
ends'of,the elevators E, which are suitably curved, and have attached 
to them ropes C that carry the counterweights W. The attach- 
ment of the rope C to the elevator E is at a point A coinciding 
with the point where the line of the platform is tangential to the 
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curve of the elevator when the gun is in firing position. The 
rope over a pulley P, and as the gun recoils, the point of 
pr ok cate A rises and moves backwards, raising the counter- 
weight W in such a manner that it exerts an increasing lever: 
to resist the recoil movement. The elevator and a may 
provided with teeth or , a8 shown, to insure the rolling of the 
elevators without slip along the Bp arty When the gen is 
mounted on arms L working on fixed pivots F (as shown in Fig. 2), 
these arms are provided beyond their pivots with curved exten- 
sions A round which the rope C suspending the counterweight W 
is wound as the G recoils, as indicated at A’. The rope C 
pct over a pel pulley P so ee ap that when the gun is in 
ring position the rope hangs ve’ ly in the line of the centre of 
the pivot F, just touching the pulley P. (Sealed January 20, 1888). 
1806. A. Noble, Newcastle-on-Tyne. Improvements 
very hae we J Guns. [lid. 4 Fis.) 


ting February 
4, 1887.—The gun is carried by its trunnions between two side 
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1806. " 
cheeks or arms pivotted to the gun-carriage. E are hydraulic 
buffers for adjusting the Pee to loading ition. The gun is 

into firing ‘tion (indicated in di lines) by means of 
a hydraulic ram. F are hydraulic buffers for absorbing the 
momentum of the gun when it is rising into firing position. The 
whole is carried on a carriage which can be revolved on rollers 








running on a roller path secured by bolts to a concrete foundation. 


(Sealed February 10, 1888). 

‘Tyne. Improve- 
Conveying Ammunition 
for vy Guns. [ls. ld. 9 Fuge} 

28, 1887.—The ammunition is raised by a central ve 
hoist and delivered into a loading trough or tube which is pivotted 
at its rear end and when turned down towards the hoist, forms a 
continuation of the hoist trunk. When turned up towards the 
gun, the loading tube forms a continuation of the bore of the gun, 
and is at the same time in line with the loading rammer which by 
= stroke pushes the charge into the gun. (Sealed February 3, 


PROJECTILES AND AMMUNITION. 


1 R. Cail, Lt ag nag: mee mT Northumber- 
= Improvements in aps ne for Ordnance, 
and especially Projectiles for ercing Armour 
Plates. (8d. 4 Figs.) December 16, 1886.—The nose of the 
— is made with a square-shouldered spiral groove a around 
it. As the projectile penetrates the plate, the square-shouldered 
cutting edge acts to pare away progressively the sides of the hole 
the point of the projectile, and thus enlarge the hole 
the full size to admit the body of the projectile to pass through 











without incurring the lateral resistance in the plate to be pierced to 
which the ordinary segmental point is subjected. 0}, b are grooves 
around the body of the projectile by means of which it is rotated 
when fired from a smooth bore gun. The gas check c, consisting of a 
copper ring attached to the base of the projectile, makes a 
tight joint between the projectile and the bore of the gun, but 
inclined holes d, d, allow gas to pass into the open rifled grooves }. 
February 3, 1888). 

100. R. Paulson, Boon Hills, Notts. Improvements 
in the Construction and Loading of Ammunition for 
Firearms, (8d. 9 Figs.) January 4, 1887.—The cartridge 
case is corrugated and made of aluminium. The bullet is nickel 
¥ conpen lated or coated with hard sheet metal. The charge is 

iv: 


two portions of different explosive powers, separated 
by a wad. (Sealed 3 February 28, 1888). 


922. C. D. Abel, (W. Lorenz, 

Germany.) Mechanism or pliances Beuplozes in 

idee for Utilising the Fores f the Explosi : 
or ° on 

Gases for Perf other 

pete phen (8d. 7 Figs.) January 20, 1887.—The improve- 

ment consists in the combination with the cap chamber of a car- 

tridge, of a sliding plug, the outer end of which is forced backwards 

by the explosion ras so as to move the striker into its cocked 

position. ( February 3, 1883). 


3985. G. A. Farini, London. Improvements in or 
Applicable to big, eR 4 Rifles, Sporting and 
other Guns, Pistols, or livers, Part of these Im- 
provements being Applicable to Heavy Ordnance. 
(6d. 8 Figs.) March 16, 1887.—The cartridge case is conical. 
The charge, fired by means of a fulminating powder, is ignited at 
the base of the conical bullet. (Sealed February 17, 1888). 


TRANSMITTING MOTION, 

996. W.L. Purves, Wimbledon, Surrey. Improve- 
ments in Driv Belts and Pulleys. (6d.) January 21, 
1887.—This invention relates to the application of corrugated wire 
belting to pulleys having corrugated surfaces or provided with 
sinuous grooves on their peripheries. (Sealed February 28, 1888). 


1316. A. C. W Manchester. LS gy in 
i) eys for Driving hinery. (8d, 


Carlsruhe, 


lit Drums or 
2 Figs.) January 27, 1887.—The improvement consists in the com- 
bination with pulley bosses formed in two halves, of an inter- 
Ae bush with or without set screws. (Se February 
’ 


2592. G. H. Hebblethwaite, Huddersfield, Yorks. 
Improvements in the Manufacture of “ Ropes” for 
tting Power. [4d.] February 19, 1887.—‘* Ropes” 
are made without twisting or —— by rivetting or stitching 
together several widths of cotton or hempen material. (Sealed 


February 28, 1888). 
L. Barlow, Haslingden, Lancaster. Im- 
rovements in Chain Wheels or other Toothed 
eels, (8d. 6 Figs.) April 23, 1887.—In the improved wheel 
power is transmitted from the rim to the boss, or wice verad, by 
springs instead of by rigid parts. Figs. 1 and 3 show alternative 
arrangements of wheels provided with helically coiled springs /. 





! 
In Fig. 2 are shown employed spiral springs /' and g, arran to 
act in o — directions. One end of os spring is ——— to 
the divided boss b 61, and its opposite end is secured to the 
divided rim ¢ c! which when subjected to a sudden shock is thus 
free to move partly round independently of its boss or axle. In 
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Fig. 3, the toothed rim c cl is made separate and removable. 
(Sealed January 6, 1888). 

2684. G. H. Denison and W. Ward, Leeds, Yorks. 
Improvements in by oa Pulleys, ana Bearings, 
and in the Method of Casting the same and other 
Articles upon Axles or (8d. 2 Figs.) February 
21, 1887.—This invention relates to an improved apparatus com- 
prising ‘‘chill plates,” casting blocks, and moulding boxes, 
arranged in such a manner as to insure that the cast wheel shall 
run truly, and be exactly of the gauge required. Chilled cast-iron 
wearing surfaces can be formed on the necks or journals of wrought 
axles, (Sealed March 9, 1888). 

9883. T. Schofield and F. Barker, Manchester. Im- 

ovements in Friction Clutches and Starting Gear- 
Applicable in Connectiontherewith. (8d. 4 Figs.] 
July 14, 1887.— By moving the sliding sleeve H along the shaft A 
towards the pulley, a sharp turn is, through the medium of the 


links G and levers F', given to the sleeve or nuts F, F, whereby the 
screwed rods E, E are caused to move longitudinally so as to press 
the segments D, D against the rim B of the pulley, and thus 
transmit the motion of the shaft to the pulley and vice versa. 
(Sealed January 10, 1888). 
13,512. O. Neuhauser, Pforzheim, Germany, Im- 
| paren oes in Transmitting Reciprocatory into 
tary Motion and in Apparatus therefor. [6d. 6 
Figs.) tober 5, 1887.—This invention relates to a substitute 
fora crank in crank motions consisting of an endless chain or 


flexible band carried over two rollers A, A', with which chain or 
band a crosshead or other piece of machinery having a to-and-fro 
motion is linked by means of a connecting-rod C and pin D in 
such a manner that motive power imparted from the crosshead to 
the chain serves to rotate the rollers. (Sealed January 13, 1888). 
ILLUMINATING. 

951. J. Enright, London. A Method of and Appa- 
ratus for Regulating the Supply of Gas. [8d. 1 Re. 
January 21, 1887.—-This invention relates to an improved meth 
of cutting off the supply of gas to the burner in case the gas tap 
be inadvertently left open. In the gas pipe is interposed a regu- 
lating device comprising a rod ¢ attached at its upper end to a bell 
m and at its lower end to a floath. In its lowest 
in the figure) the lower edge of the bell n di 
groove containing mercury k'. The float h is situated in a vesselg 
communicating by a pipe f with a vessel e, which contains mer- 
cury, and communicates by a pipe d with an air vessel 6 arranged 
in proximity to the gas burner a in such a manner that the heat 


ition (shown 





of the flame will be readily imparted to the walls of the air vessel. 
As long as the gas is alight at the burner a the expansion of the air 
in the vessel b due to the heat of the flame will force the mercury 
contained in the vessel e up through the tube / into the vessel g, 
thereby causing the float h to rise and lift the bell n out of the mer- 
cury k!, so that the gas entering through the — m hasa free ge 
under the edge of the bell n, down the central tube k2 and through 
the pipe c to the burner a. But should, through any cause, the 
flame at the burner be extinguished whilst the tap m is left open, 
the ccoling and quent contraction of the air in the vessel b 
will cause the mercury to return into the pipe f, the float A will 
sink, and the bell n will dip into the mercury &! and cut off the 
supply of gas to the burner. (Sealed March 29, 1888). 
y- 
the 


4699. W. von Ocechelhacuser, Dessau, German 
Improvements in Apparatus for Regulating 
i Fig.2, 
——— 











nto an annular | D. 





Flow of Gas and other Fluids. (8d. 8 Figs.) March 29, 
1887.—The bell or inverted cylinder s is made of the same dia- 
meter as the pressure disc a, 80 that the upward pressure of the 
gas upon the pressure disc is counterbalanced by the downward 
pressure of the same upon the bell. The pressure disc a is thus 
unaffected by the initial pressure of the gas entering at A. The 
movement of the pressure disc a, and consequently the extent 
of free passage of the openings 7 which serves to regulate the 
final pressure of the gas issuing at B, is controlled at will by plac- 
ing weights n upon the spindle d which carries both the pressure 
disc and the bell. In the modification shown in Fig. 2, a movable 
or ream J' is provided in place of the bell, and is connected by 
llows 8 of yielding mate: (Sealed January 13, 1888). 


1515. H. Schlichter, London. A Method of Lighting 
by Means of Gas and Apparatustherefor. (8d. 6 Figs.) 
January 81, 1887.—Fig. 1 illustrates a lamp intended to stand on 
atable. Fig. 2 is a modified form of lamp intended for suspen- 
sion. A wire, strip, or ribbon C of platinum is attached to one 


end D tothe upper end of a glass tube F, and is kept approxi- 














mately straight by means of a weight E attached to its lower end. 

Air and gas are supplied in suitable proportions by pipes B', B2, 

into a chamber B, whence the mixture issues and is burnt in a jet 

or burner, The heat of combustion within the tube F renders 

the — strip C hot enough to emit light. The products of 

-~ a7 escape through a perforated cap I. (Sealed March 
, 1888). 


MISCELLANEOUS, 


156. F. B. Wade, Loadon. An Improved Method 
for Utilising Wood for Pa’ and other Construc- 
tive Purpo (6d.] January 5, 1887.—According to this 
invention conglomerate blocks suitable for paving and building 
purposes are made of shreds or fragments of w in combination 
with tar and cement, and with or without the addition of creosote 
oil or turpentine, (Sealed February 14, 1888), 


640. E. Gaunt and W. Firth, Stanningley, Yorks. 
Improvements in the Mechanism for Actuating the 

0 Comb of Carding or similar Machines. [8d. 
3 Figs.) January 15, 1887.—This invention relates to an im- 
proved construction and arrangement of mechanism by which the 
connecting-rod actuated by a crank or its equivalent, and impart- 
ing the up-and-down motion to the doffing comb rail, also 
inclines the teeth of the comb towards the doffer during one 
stroke and away from it during the return stroke. (Sealed 


January 20, 1888). 

a d Ann Hall, Leeds, Yorks, Improve- 
ments in Machinery for Coiling and Edge-Burnish 
ing Leather Belts or Bands. [lid. 8 Figs.) January 16, 
1887.—Apparatus is provided for regulating the speed of the driy- 
ing apparatus so as to impart a uniform movement to the belt 
being coiled. A uniform tension is given to the belt when pass- 
ing between the burnishers. The coil is adapted to be readily 
released from the machine. (Sealed February 28, 1888). 


1089. H. Dansey, London. (L. C. Auldjo, Sydney, 
pag An Ap atus for Obtaining Fresh Water 
for ps’ Use. (87, 1 Fig.) January 24, 1887.—The waste 
gases from the boiler furnaces are utilised to effect the evapora- 
tion of sea water whilst the latter is in a partial vacuum, (Sealed 
January 31, 1888). 

1330. F. Kammann and F. Jurschina, Vienna. A 
New or Improved Manufacture of — 
Stereotype Moulds, Borders, Reglets, and the e. 
(6d.] January 27, 1887.—According to this invention printing type 
may be made of a self-hardening paste or artificial stone consistin 
of a mixture of fine quartz powder and hydrauliccement, moisten 
and stirred up with an aqueous solution of water-glass so as to 
form either a semi-fluid or a doughy mass. (Sealed February 3, 


1336, C. C, Barton, Edinburgh. Improved Method 
of and Apparatus for Maintaining a Proportional 
Flow of Fluids through Pi of the same or of 
Different Diameters. (8d. 5 Figs.) January 27, 1887 
A represents the main pipe discharging through valves L, L', into 
chamber B, and from thence to discharge C, through pipes b, } and 
lower chamber B!. The supplemental pipe D is connected to pipe 
A, and discharges through a meter into chamber F F!, and from 
thence through pipe b' to lower chamber B', and to discharge C. 
The main pipe A opens only into chamber G, so that the liquid can 
only escape through valves L, L', which are closed or opened by 
means of the movement of the flexible diaphragm I to which they 
are attached by rigid arms #, ¢, and levers k, k, pivotted on rigid 





arms h, h, carried on the casing of chamber G, the inner ends of 
levers k, k being attached to the common stem j of valves L, L'. 
The valve will be operated by any movement of the flexible 
diaph: I, which is in turn secured in the casing, and forms 
a flexible division between chambers B and F', so that any excess 
of pressure in either chamber will cause the diaphragm I to 
rise or descend and through the connected parts to open or close 
the valves L, L', until an equilibrium of pressure is secured in 
chambers B, B!, and F, F'. The weight of valves L, L’ and con- 
nected parts is sufficient to hold diaphragm I in its normal position 
when the pressure upon both sides thereof is equal. Any excess 
pressure in chamber F! depresses the diaphragm and through 


the leversk, k, opens the valvesto a greater or lesser extent, while 
apy excess pressure in chamber B raises the diaphragm and 
thereby depresses and closes the valves to such a point as will pro- 
duce an absolutely even p in chambers B, B', F and F'. 
The chamber g opens at both ends into chamber B, and any pres- 
sure in chamber G exerts as much pressure to keep valve L2 
closed as it page a valve L, while any pressure in chamber B 
tends to ee: valve L closed and to open L', so that the valve is 
balanced. (Sealed February 3, 1888). 


1487. C. Howieson, Dollar, Clackmannan, N.B. 
Improvementsin Horseshoes. (8d. 8 Figs.) January 31, 
1887.—Outer wearing shoes with sharp calks and toe points for 
ey et are fixed to ordinary horseshoes by screw pins. 
(Sealed February 3, 1888). 


1504. J.C. M eather, London. Improvements 
in Apparatus for the Extinction of Fire, [6d. 1 Fig.) 
January 81, 1887.—Inventor claims: The arranging of a hydrauli 
pumping enginein combination with a fire main or other water 
pipe for the purpose of producing a pressure in the latter by means 
pod en pressure actuating the engine. (Sealed January 27, 





1516. W. Adlam, Bristol, and F. Faulkner, Old- 
jury, orcester. Improvements in Treatin 
Brewers’ Wort, and Apparatus therefor. [8d. 2 Figs.) 
January 31, 1887.—Mash tun wort is subjected to ebullition, is 
then cdoled, and thereafter ‘‘resparged” on the “goods” in the 

mash tun. (Sealed February 3, 1888). 


1554. J. B. Hannay, Cove Castle, Dumbarton, N.B. 
Improvements in Automatic Fire-Extinguishing 
Ap atus. (8d. 1 Fig.) February 1, 1887.—The damage to 
goods arising from water leaking — “sprinkler” valves is 
obviated, according to this invention, by charging the branch 
pa which supply water to the valves withair. Whenasprinkler 
valve opens by the heat due to the fire, the air first issues, but is 
immediately followed by water. (Sealed February 3, 1888 


2005. C, Clinch, Leeds. Yorks. Improvements in 
Brewing. [lid. 6 Figs.) February 8, 1887.—According to this 
invention the temperature of the grist is raised by means of hot 
air, before it is mixed with the hot water for mashing, so as to pre- 
vent reduction of temperature in the mashing tun when the grist 
is putin. (Sealed Fe ry 10, 1888), 


2457, O. Jeyes, Birmingham. Hard Drying Anti- 
corrosive Compound, 4d.) February 17, 1887.—Pitch. 
crude — and creosote oil are mixed together to form a 
paste. (Sealed March 2, 1888). 


2530. H. Hibbert and W. Horsfield, Notts. Props 
for Mines, (6d. 4 Figs.) February 18, 1887.—Mine props are 
rendered elastic or compressible to a limited extent in the direc- 
tion of their length by providing them with a cap containing a 
coiled spring. (Sealed January 81, 1888). 


2562. E. Ward, G. Lock, J. Bowden, J. H. Lock, 
and H.G. Wells, London. Improved Type or Print- 
ing Block for Pictorial, tic, an 

e . 15 Figs.) February 18, 1887.—This invention 
relates to a type or block, the body of which is formed of a square 
or portion of a square, whilst its printing surface is of some 
simple shape, so that such types or blocks may ‘be combined to 
1888) a printing surface of any desired pattern. (Sealed March 2, 


2628. H. S. Maxim, London. Improvements re- 
lating to the Manufacture and Treatment of Dy- 
namite, -Gelatine, and similar Explosive 
Compounds, and to 6 Tage pe therefor. [8d. 1 Fig.) 
February 19, 1887.—The liability of explosive compounds to acci- 
dental explosion is diminished, according to this invention, by de- 
priving the said Srepounde of air by manufacturing them ina 
vacuum, (Sealed Fe ry 28, 1888). 

2666. J.C.Merryweather and C. J. W. 


Cc 
London. improvements in Fire H [4d.] 
1887.—Hose pipe i 


Jakeman, 
February 21, 
is gage from rot and mildew, by being 
treated internally wit 

sure. The hose is then immersed 
bark or other tanning agent and dried. (Sealed February 24, 1888). 


a solution of a metallic salt under pres- 
in a strong decoction of oak 


11,609. J. E. Warren, Cumberland Mills, Maine, 
U.S.A. Improvements in Filtering Water or other 
Fluids and in the Means or Apparatus Bmptosed 
therein. (8d. 2 Figs.} August 26, 1887.—The liquid to be 
filtered enters the cistern A at B, passes downwards through the 






































filter bed C2, and flows off in a filtered state through the pipe B" 
Simultaneous with the process of filtration, the impure matter in 
the form of a slimy deposit is being continually drawn up through 
depending pipes 6 and discharged through a line of piping a, f' 
by the operation of a suction pump E. (Sealed December 27, 1887). 


13,500. J. W. pamedas, New York, U.S.A. Im- 

rovement in Chemical Fuid Ink Erasers, [4d.] Oc- 

ber 6, 1887.—The improved eraser consists of a solution of 
chloride of lime with a small addition of acetic acid. ( 
January 13, 1888). 


13,971. J. Daven Stoke-on-Trent, Staffs. Im- 

rovements in or Applicable to the Production of 

- pa Compounds a Products, [4d.) 
October 14, 1887.—Sulphate 


an 
vot baryta is used in combination with 
silex or silica and alumina, January 20, 1888 


UNITED STA PATENTS AND PATENT PRAOTICE. 
egripuone are PATeETS o cade patented in the 


of America from 1847 to the present time, and 
reports of trials of 
consulted 





tent law cases in the United States, may be 
, gratis, at the offices of ENammeErine, 35 and 36, Bedlord: 
street, Strand, 
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| made to estimate the frictional resistance obtaining | 
LUBRICATION.* | with the different lubricants employed. Moreover, 

In an article published in ENGINEERING some | though the viscosity of the oil was tested at different | 
years ago, we discussed some experiments on the | temperatures, none of these corresponded to the 
jubrication of journals carried out by Mr. Veitch | temperature of the bearing on which the oil was’ 
Wilson, and described by him in a paper read | used, and it was therefore difficult to trace any 
before the Manchester Association of Employers, | relation between the viscosity of the oil and its 


Fig. 7 Spermoline 








mechanical tests of the oils were made by Mr. 
T. J. Pullin, of Messrs. Bass and Co., a gentleman 
who has given considerable attention to the subject 
of lubrication, and who is the inventor of a machine 
for oil testing, which scems to mark a distinct ad- 
vance on those previously devised. This machine, 
which is a modification of the Thurston oil tester, is 


Fug, 


160 lbs Pressur 
390 Revs. 
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Sy arranged to draw autographic diagrams, showing the 
s P ial dinates frictional resistance or ‘‘ drag” on the bearing at 
3 any moment, several of which through the courtesy 
| j of Mr. Pullin we are able to publish herewith. 
oe In these curves the abscissz represent successive 
| | | increments of time, whilst the ordinates show the 
8159C) A | a a oe frictional resistance in arbitrary units, and the tem- 
0 em, a 5 Se « a5 3035 —«OMin peratures of the bearing are marked at the foot of 





value as a lubricant. To supply these omissions 
Mr. Veitch Wilson determined to make a new 
series of experiments, in which both these points 


Foremen, and Draughtsmen. This paper, though 
containing much valuable information, was some- 
what incomplete, as the experiments on which it 





TABLE A.—SHOWING THE PROPERTIES OF THE VARIOUS STANDARD O1Ls ComMONLY USED For LuRIcATION. 










































































; 2 | Mechanical Tests, bo Mechanical Tests, 
ed Average Body at | First Series. 3 Second Series. 
. ox a | kK 3 | a Ss ee 
> 2 | 7 S le 5 
Lubricants. | Description. | & | ES | Seal BE la | < TET a | 
2 lesl wel eels. | o. Bes Se ies | 4g B23) 32 2s 
So] PS | Mel en] Oe SLES og Bes « & gsi nes . 
s |3s esjical/ua 82t MEO) w | >S (SLE! ga Hee p 
2/82 /°E|28 |e | as see $e |\5 85! £ | 38 sae $s Ses 3 
&B |ja®is'/2 | = a > Bo BNO) a lah em eo BM! 4 
| | | Itt. per| Ib | ift.-per, | deg 
| | | gee. sec. | 
Water (distilled) ee |} .. {1,000 | 21 | 21 | 20.5) boils | 185 | | | | 
Sperm (refined)..} Southen -| 482) .881 | 51 | 44.5) 30 24 | 185} 60 | 189 18 25 | 7.65 | 160) 114) 2% 
» sof Artic | 490] .878 | 52 | 45 | 31 | 24.5) 185! 60./ 19% | 18.5) 25 | 
Olive a ..| Gallipoli | 457 | .916 | 97 79 38 26 | 18.5} 60 | 202 | 26.5) 26.5) 7.65 160 | 128) 45 
os ob --| Smyrna | 418 | .917 | 107 84 39 26 | 185); 60 198 25 25.5} 
° < .-| Saffi .. | 430} .915 89.5; 72 37 25.5, 185 | 60 | 202 | 26 26 
Neatsfoot .| British | 458 | .916 | 108 | 83 | 40 | 26 | 18.5) 60 | 208 | 27 | 26.5 7.65 | 160) 130) 41 
Lard oil .. -| American ..| 525 | .916 | 100 80 39 26 18.5 | 60 | 210 | 27.5) 26.5' 7.65 | 160) 126) 43 
Tallow oil ..| British --| 456 | .914 | 109 87 | 40 26 185; 60 | 204 | 2 26.5 
Refined rape oil] ‘‘Special” ol 535 | .916 | 116 93.5) 43 | 27 | 18.5!] 60 | 214 | 32 27 
90 os German --| 498 | 914 | 114 88.5; 42 | 27 | 185; 60 | 213° | 32 27 | 
»» 2 English --| 506 | .918 | 100 82 40 | 27 | 185! 60 | 207 28 27 ~| 7.56 160 | 126| 42 
Castor oil.. .| French Ist ..; 526 | .964 -- | 974 | 143 | 33 | 18.5] 60 | 232 41 31.5) 7.56 | 160 | 153 | 69 
Tallow (solid) ..| British .-| 502] .. | solid | solid] 43 | 27 | TK5:| 2. ae M -- | 7.56 | 160} 128] 45 
Colza i. a : 5; js | A) ya | es | 7.56 | 160} 182| 44 








TABLE B.—SuHowIne THE PROPERTIES OF VARIOUS CoMPOUND O1Ls USED For LUBRICATION. 















































s+ = | Mechanical Tests | be Mechanical Tests, 
iad Fd let teieneninaa First Series. | | 5 Second Series. 
4 de acaee aera 
a | a - 3 | = 
Lubricants. | Description. | 3 |S | | oe se 3 g eof oe S tg 34 | np 
& lee) cel oe | 8:| 8. Ses 52 8.) _ | 28228) 52 ze 
2 | 35 2a | 22 |e | aad S28) de (585) # | $8 [S25] ge Ses] 2 
z BS e& | om | am | ae Sea) Bo SRS! 6 Bea Seal So ses! 6 
deg. te. per) Ib. | deg ft. per] | deg 
ec. | sec. 
Spermoline -| Spindle oil ..| 376 | .879 | 50 43 29 23 | 18.5| 60 181} 15 25 | 7.66 | 160} i10| 24 
Polar oil, X eavy engine} 400 165 48 | -27 | 185| 60 208 | 27 27 | 7.65 | 160; 132] 43 
” A -| Engines 385 | -929 | 184 | 129.5) 43 | 26.5) 18.5) 60 202 | 24 26.5| 7.65 | 160; 126] 36 
” B .-| Shafting 385 | .924 | 136 | 100 39 25.5) 18.5 | 60 200 | 22 25.5 | 
” Cc --| Looms 380 | -917 | 99 74 34 25 | 18.5) 60 194 | 19 25 | 
” D__..| Spindles -| 382} 898} 75 56 31.5) 23.5) 18.5 | 60 188 | 16 24.5 | 
Grosvenor oil,0..| Heavy engine} 382 .934 | 345 | 253 68 | 31 | 18.5) 60 231 29 | 7.65 | 160) 145] 58 
” » 1..| Engines 380 | .926 168 51.5 28 | 18.5) -60 212} 31 28 } 
»” »» 2..| Machinery ../ 380! .921 | 145 | 112 41.5 26 | 18.5| 60 203 | 25.5; 26 
oo» 3..| Shafting ..| 380 | .916 | 105 86 36 25 | 185) 60 190 | 21 25 
L ine Spindl --| 353 | .867 | 67 63.5) 30.5 23.5) 18.5) 60 185 | 18 25 | 7.65 160, 118} 30 
” --| 360 | .870; 60 50 31 | 23.5) 18.5 | 60 182 | 16 25 
Neats oil .. & »» --| 880) .905 | 67.5) 55 31 23.5) 18.56 | 60 184} 18 26 
Albion oil -| Looms --| 380 | .914) 88 69 33 23.5) 18.5 | 60 186 | 19 26 | 
| | 









































was based were made simply with reference to the | should be attended to. These have recently been 
temperature of the journal, no attempt having been | completed, and we now propose to publish some of 





* dees ; q a dah | the results obtained. 
Manchester iB” published rd eValok Wise wan | ‘The physical tests, as in the series of experi 
day, and Co., Queen-street, Bradford, Manchester, by | ments which we have already referred to, were 
John Heywood, Manchester. carried out by Mr. Veitch Wilson himself, but the 





the ordinates, which have been drawn on the 
diagram at equal intervals of time. An examina- 
tion of the diagrams shows that the “drag” 
rapidly diminishes as the temperature of the bear- 
ing increases, till after a short interval of time both 
these variables become constant, the heat generated 
by the friction being just sufficient to balance the 
losses by radiation and conduction. Perhaps the 
most interesting diagram we have received from 
Mr. Pullin is one obtained during a test of colza. 
oil, which lasted 205 minutes. The curve in this 
case is very steady and becomes parallel to the time 
axis after the first 90 minutes, the temperature at 
the same time becoming constant ; this diagram is, 
however, on too large a scale to be conveniently 
reproduced. The oil was supplied to the bearing 
from an ordinary oil cup, but the amount used was 
not measured, Mr. Pullin arguing that the reduction 
in friction is of such paramount importance as to 
render the quantity of lubricant used of merely 
secondary interest, an opinion, however, with 
which we do not altogether agree. 

The annexed Tables give the results of two series 
of experiments, of which the second set has beew 
very kindly carried out by the experimenters on 
our account, as we were desirous of obtaining 
some information which the first series did not 
supply. 

The figures require but little explanation, bu 
it may be mentioned that the viscosity at the 
various temperatures was measured by determining 
the time required by a given quantity of the lubri- 
cant to flow through a contracted orifice. The 
gencral conclusion to be drawn from the above 
figures would appear to be that the compound oils, 
which consist of mixtures of mineral oils with 
animal and vegetable ones in various proportions, 
are better suited for use as lubricants than the 
natural oils. 

So much valuable information is contained in the 
above Tables that it may appear somewhat un- 
gracious if we point out what we consider to be one 
or two defects, but even at the risk of being con- 
sidered hypercritical, we must enter a decided pro- 
test against the measurement of the frictional 
resistance in arbitrary units, the more especially as 
but little labour would be required to properly cali- 
brate the machine. Messrs. Wilson and Pullin in- 
tend, we understand, to make a farther series of 
joint experiments on oils, in which attention will 
be directed to several physical properties of oils 
not dealt with in the series now under review, and 
each oil will be tested mechanically at various 
speeds and under different loads, and in these we 
hope that Mr. Pullin will correct the defect men- 
tioned above. 
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ELECTRICAL TRANSMISSION OF 
POWER BY BROWN’S DYNAMOS. 

Ovr readers will be interested to have further in- 
formation regarding the transmission of a water 
power of 50 horse maximum by means of four 
dynamos of Mr. OC. E. L. Brown, from Kriegstetten 
to Solothurn, in Switzerland. 

In our issue of March 11, 1887,* we fully de- 
scribed the plant and preliminary tests, to which 
the generators and motors, connected for this 
purpose by an iron wire of a resistance equivalent 
to that of the line to be used, were subjected at 
Mr. Brown’s Tool and Engine Works at Oerlikon, 
near Ziirich, previous to their leaving the works. 
The remarkably high efficiency of 74 per cent. ob- 
tained in these tests, which were conducted under 
conditions as nearly as possible equal to those 
to be fulfilled later on when in practical working, 
have called forth a good deal of criticism. As the 
members of the testing committee were all indepen- 
dent men, several of them being professors at the 
Ziirich Polytechnicum, the criticism has been free 
from personal elements, and has been directed to 
the method and details of the tests. It has been 
argued that the total efficiency claimed of over 70 
per cent. would demand the high efficiency of 
85 per cent. for each of the dynamos concerned ; 
and that the peculiar method adopted of sus- 
pending the dynamos in cradles might introduce 
greater and other sources of error than those 
allowed for by the experimenters. Part of this 
adverse criticism, however, referred to the efticiency 
of 81 per cent., which was indeed realised in one 
unusually favourable instance, but which was not 
considered as representative as not correspond- 
ing to the actual working conditions. Some elec- 
tricians smiled at the preference given by practical 
engineers to mechanical power tests, so as to avoid 
their depending upon instruments of whose re- 
liability they could not convince themselves by ex- 
periments of their own. There seems, however, to 
be some reason for this cautious diffidence. Pro- 
fessor Weber, one of the members of the first 
committee, and compiler of the report on the new 
tests which we summarise to-day, relates his ex- 
perience with two pairs of ampéremeters and volt- 
meters supplied to the Polytechnicum by two well- 
reputed firms. The amperemeter of the one firm, 
designed for currents ranging from 4 to 25 ampéres, 
gave readings too low for weak currents, correct for 
medium currents, and too high for strong currents, 
the intensity limits defined by the manufacturer not 
being exceeded by the experimenters. The other 
ampéremeter indicated throughout 4 per cent. too 
high; whilst both voltmeters gave too low readings, 
the deviations being 14 and 1 per cent. respectively. 
We have heard of ‘similar cases in England quite 
recently, for instance, in the discussions at the 
meetings of the Society of Telegraph Engineers and 
Electricians; and we do not see any cause to express 
any preference on principle for either mechanical 
or electrical power tests. It was further to be 
expected that the actual overhead line of five miles’ 
length would not altogether behave like the equiva- 
lent test wire suspended for the trials in the covered 
workshop. All these circumstances, to which we 
may add the great importance attached to all experi- 
ments of this kind, made a repetition of the tests 
with the plant as now working very desirable. The 
new tests took place in Ovtober last ; all electrical 
quantities were measured by means of standard in- 
struments. They fully confirm the former favour- 
able results, yielding a commercial efficiency of 
about 75 per cent. ; and several of the former critics 
have already declared themselves satisfied. 

The preliminary tests were made in November, 
1886. By December the installation was completed. 
At the time of the new tests the plant had 
thus been running—satisfactor ly|in every respect, 
we are assured—for almost a year. The new com- 
mittee consisted of Professors Hagenbach, of Basle, 
Veith and Weber, of Ziirich, engineers, Keller and 
Lang, the well-known Mr. Buergin, of Basle, and 
Professor Amsler-Laffon, who, as originator of the 
suspension method, was naturally anxious to defend 
himself against the many attacks which had been 
directed particularly against his arrangements. As 
it was practically impossible to imitate these 
arrangements, the question as to the merits of his 
method remainsan open one. It will be remembered 
that he suspended all four dynamos in cradles on 
axes coinciding with the armature axes. A long 


* See vol. xliii., page 221. 








pointer was attached to the frame of each machine to 
measure the angle about which the machine turned 
when generating or absorbing energy. This angle 
would mainly depend upon the reaction between 
armature and field magnets ; the power correspond- 
ing to the different positions of the pointer had 
previously been ascertained by means of weights 
applied to pulleys. This method appears to deserve 
fuller examination ; but it is not altogether a prac- 
tical one, as it requires the dynamos to be dis- 
mounted, and cannot be carried out with the plant 
as it is. 

A few words will suffice to explain the arrange- 
ments. The plant comprises one turbine at the 
primary station at Kriegstetten, to take up the 
water power varying between that of thirty and 





If we designate the potential difference at the termi- 
nals of the generator by P, and its resistance by w,, 
we have for A= P,. 7 + i? w, + a, + B,, and the 


v : : 
represents the commercial efficiency 


quotient ¥ a 
' 

of the generator. The relation existing between 

P,, the potential difference P, of the secondary 

dynamos, and the line resistance w is given by 

tw=P,—P,. We have further similarly, if A 

is the power available for doing work, 


Pe. i=. ws + Ag t+ ag + Bg 
or 
Ey i = Ag + do + Bo, 
since 
Ps —i. Wo = Es, 


fifty horses ; two generator dynamos, D, and Dx, | and we obtain the following efficiencies : 






































coupled in series (see adjoined diagram) running 
at 700 revolutions and capable of taking currents 
up to 18 ampéres without becoming noticeably 
heated ; if the currents should rise above this 
limit, the electro-magnetic switches C, and © 
would come into play; the ampéremeter for each 
dynamo ; the plug-board B; the liquid switches S, 
and §, which contain a perforated floating ball- 
valve ; and the three lightning arresters L. The 
same letters with dashes indicate the corresponding 
parts at the secondary station at Solothurn, which 


does not need the automatic cut-out C; its two| 


motors are of the same construction as the gene- 
rators, only a little smaller. 

The line between the twostations is a naked copper 
wire }in. in diameter, fixed to 180 wooden poles 
on Johnson and Phillips’ fluid insulators. The 
connections are on the three-wire system. A 
balancing wire extends from the negative brush 
of D, to the positive brush of D,, and similarly 
in the secondary station. The third wire is joined 
to this balancing wire, and does not enter into the 
normal functions of the system ; it was removed 
during the tests, as it would have complicated the 
measurements. The effect of the liquid switches S 
is that the breaking of the circuit does not take 
place instantaneously on turning the handle ; the 
conducting liquid streaming from the perforated 
ball-valve into the basin makes the interruption a 
gradual one. 

We do not attempt to reproduce the calculations 
of the reports. But the various efficiencies, about 
which misunderstandings do not infrequently arise, 
require explanation. The power A, imparted to the 
generators is expended in producing electric energy 
E, i, where E, is the electromotive force of the 
primary dynamos, and i the current circulating 
through the system; in overcoming Foucault cur- 
rents a; and in overcoming friction, &c., 8,; hence 


A,=E, i+a,+8,. The quotient “a represents, 


n 
therefore, the electrical efficiency of the generator. | 















































ot ; : 
N, wots, commercial efficiency of generators. 
t 


Ne = “i commercial efficiency of motors. 
n= Ey . ¢_ electrical efficiency of generators, 
Ny = eo electrical efficiency of motors. 
N= z = commercial efficiency of the system. 


Of the quantities necessary for the calculations, 
five, 7, w), Wa, P,, P., can be measured directly. 
The resistance W of the line can be measured, and 
also determined by simultaneous current measure- 
ments both at the primary and the secondary 
stations ; these measurements would, in a certain 
respect, control the other observations. 

For these current determinations there were em- 
ployed two identical large mirror galvanometers, 
ordinarily used in the electrical laboratory at Ziirich 
for measurements within the limits of } and 60 
amperes. The employment of these galvanometers 
necessitated the determination of the horizontal 
component H. Gauss’s method was not applicable 
for this purpose, as the possibility of the influence 
of the dynamos upon the galvanometers, though 
placed at considerable distance apart, was not ex- 
cluded, and as a series of such determinations for 
various current intensities would have occupied 
too much time. It will be seen that such in- 
fluence did exist. Professor Weber, therefore, 
resorted to steel magnets prepared after Clémandot’s 
suggestion—they are made by Piat in Paris—which 
retain their magnetic moment almost absolutely 
constant for long periods, even if exposed to con- 
siderable concussions. Two magnetic needles of 
this type and of 3 in. length, the one for Krieg- 
stretten, the other for Solothurn, were repeatedly 
examined during the months of August, Sep- 
tember, and October, as to their reaction upon the 
magnetic needles of the two galvanometers ; and 
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Gauss determinations were also taken, one before, 
the other after the tests ; the experiments proved 
that the magnets had the desired constancy. 
The same galvanometers were made use of for the 
tests of electromotive force, which demanded 
particular care and most complete insulation, as 
very high volts, 2000 and more, were being em- 
ployed ; the standard was a Daniell cell. Resistance 
measurements were effected by means of a Wheat- 
stone bridge after Kirchhoff's method. It has 
already been mentioned that the mechanical power 
tests could not be made in the same way as in the 
preliminary tests. A newdynamometer, constructed 
by Professor Amsler-Laffon, was first thought of ; 
but as this dynamometer had not before done any 
actual service, it seems better that ordinary brake 
tests were decided upon. 

To keep the speed of the brake pulley constant, 
even with a varying expenditure of energy at Solo- 
thurn, a uniform speed was maintained in the 
turbine at Kriegstetten, and the number of openings 
used was noted every ten seconds. The power A, 
imparted to the generators by the turbine was not 
measured directly, but calculated from the results 
of a series of experiments upon the turbine and 
one of the generators, made after the tests, during 
which the armature of the dynamo was removed 
and replaced by a spindle provided with a brake 
pulley of 14 ft. diameter. The head of water varied 
between 3.42 and 3.46 metres during these tests, 
and the number of openings in the guide wheel, 
passing within 10 seconds, between 26 and 28; as 
these limits were not exceeded at the final tests 
of the first day, it appears justifiable to calculate 
A, from the data of these experiments, This 
does not apply to the observations of the second 
day. 

We come now to the actual tests. At the primary 
station, a large basement, 200 ft. away from the dy- 
namos, had been secured as testing-room ; the volt 
and ampéremeters were over 20 ft. apart. At Solo- 


thurn the conditions were less favourable ; there the ¥ 


testing-room was smaller, and only 100 ft. from 
the dynamos, so that the influence of the excited 
machines upon the magnetic needles was just per- 
ceptible. The effect was an alteration of the 
horizontal component H by about ;4, of its magni- 
tude. <A slight induction between the ampére- 
meter and voltmeter leads was further noticed. 
All observations at the two stations were to be 
simultaneous. It transpired, however, afterwards 
that only four series of observations had really 
been simultaneous ; the calculations were based 
upon these four synchronous series only, and the 
other observations were rejected. The observations 
were made on two days, on October 11 and 12, the 
former rainy and the latter dry and cooler. 

On the firstday, only one primary and one secon- 
dary dynamo were tested. The resistances of the 
dynamos were, before the tests, w,=3.741 ohms, 
w,=3.716 ohms ; after the tests w,=3.797, w.= 
3.770 ohms. The line resistance was determined 
twice ; Solothurn found it to be 9.223 ohms, Krieg- 
stetten 9.233 ohms, the atmospheric temperature 
being 49 deg. Fahr. , The first set of electrical obser- 
vations is timed 3 hrs. 51 min., 52 min., 53min. ; the 
second, 4 hrs. 14 min., 15 min., 16 min. The tests 
of the second day concerned the full installation, 
both dynamos at each station. Reliable readings 
were taken at 1 hr. 44 min., 45 min., and 46 min., 
and at 2 hrs. 7 min., 8 min., and 9min. The tur- 
bine started with twenty-six openings, but owing to 
a misunderstanding, power tests were omitted at 
the proper moments. Afterwards the turbine speed 
reached the figure 34, that is, it went considerably 
above the limits of the experiments of the previous 
evening. Strictly speaking new experiments upon 
the power corresponding to this speed should have 
been undertaken. For this purpose the dynamo 
armatures should again have been replaced by 
brake spindles; but as several of the observers were 
pressed for time, the calculations were based upon 
the assumption that the power given out by the 
turbine is for the same head of water proportional 
to the number of openings passing in a given 
time. An analysis of the data of the experi- 
ments seemed to justify this assumption. It is 
yet to be regretted that any assumption became 
necessary just when the actual installation was 
under test; specially because, as we shall see, a 
considerably higher efficiency was derived from 
the tests of the second day. There is no incon- 
sistency in this circumstance, though, as we shall 
point out lower down. 

The adjoined Tables of results show a close 








agreement between the current intensities as ob- 
served at the same moments at the two stations. 
The i, and i, of Table A are practically equal ; it 
would be rather a puzzle to account for iz, the 
current in the secondary dynamo, being greater in 
one instance than the corresponding i,, if the dis- 
crepancy were not so verysmall. The conclusion to 
be drawn from this agreement is that the insulation 
of the line was good. But as it is a very difficult 
matter to keep the brake loads really constant, and 


TaBLE A.—Divrect Electrical Measurements. 
































Volts. Ampéres. Ohms. 
| en a ae Se th aaneediitennitneds _ 
Pe he ayy ie ® | 
| we | Pe a. | to. wy. | W2. Ww, 
Oct. 11 1177.7 | 1042.0, 14.208] 14.177 3.797 | 3.770 | 9.228 — 
| } mp. 
»» 11 1186.8 | 1066.9] 13.245) 13.286 3.797 | 3.770 | 9.228 {2 F. 
Oct. 12 '1753.3 1655.9 11.474) 11.420 7.251 7.060 | 9,044 i Dry, 
} | |4 temp. 
~~ Ee 9.785, 9.735) 7.240 | 7.042 9.040 | soe F. 
| \ | j 
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TaBLE B.—Derived Electrical Magnitudes. 


























PER | : i(W 
Day. | iW. |Pi:-Pe| Ey Es Bik recs 
October 11..| 130.9 | 135.7 | 1231.6 | 988.6 | 243.0 | 238.3 
» I..| 122.4 | 119.9 | 1237.1 | 1016.8 | 220.3 | 222.8 
” 32°'| 1086 | 97.4 | 1836.5 | 1575.3 | 261.2 | 267.4 
» 42.-) 884 | 927 | 2198.7 | 1898.8 | 2324 | 2982 


— - —_ — en ~ 
TaBLE C.—Power in H.P. at 735.4 Volt-Ampéres. 





Day. | Priv | Pa. is-| Ev iv | Eni; | A | As 
October11..| 22.75 | 20.09 | 23.76 | 19.06 | 2617 | 17.85 
» i1..| 21.88 | 19.98 | 2298 | 18.37 | 24.56 | 16.74 

,, 12..| 27.86 | 25.71 | 28.66 | 24.46 | 30.85 | 23.21 
26.15 | 2832 | 25.23 | 20.85 | 23.05 


* 1... 27.38 | 


| 
| | 





Taste D.—Efficiency Coefficients. 
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' | 
Oct. 11} 0.869 | 0.888 | 0.908 [0.936 0.682 | — primary and one 
» 11] .871| .868] .907] .911 | .68% secondary dynamo. 
»» 12) .887| .903| .929] .949 -752 | ) Two primaryand two 
‘a 13 888 -918 | .913 | .747 |) secondarydynamos. 
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as slight variations in the load at once affect the cur- 
rents circulating, the experimenters resolved to add 
some special electrical tests to settle the question of 
the insulation of the line. These tests took place on 
the second day after completion of the main task, 
whilst the motors at Solothurn were performing 
their ordinary functions in driving the various ma- 
chines there. From the volts and amperes observed 
every half-minute for a period extending over seven 
minutes—the other observations were again re- 
jected for want of synchronism—it was calculated 
thatthe fall of potential on the line, whose resist- 
ance was found at that moment to be equal to 
9,041 ohms, should be 71.1 volts; the direct measure- 
ment yielded 73.3 volts. The insulation may hence 
be called practically perfect. 

With about 31 horse-power transmitted, the efli- 
ciency of the system realised was 75 per cent., that 
is, three-quarters of the water power given out by 
the turbine were really available at five miles’ 
distance. On the first day, when one-half of the 
installation only was at work and about 18 horse- 
power transmitted, the efficiency had only attained 
68 percent. This point was alluded to above. The 
total efficiency N of the system may be determined 
by multiplying the products of the commercial 
efficiencies of the primary and secondary dynamos 
by the quotient of the potential differences at the 
terminals, the primary machine representing the 
divisor. This product remains approximately con- 
stant with varying loads ; the quotient, however, 


which may also be expressed thus, 1 — a varies 


L 
and increases with the potential difference P,. 
Hence the greater efficiency with the higher voltage. 

These very satisfactory results, and also the ex- 
cellent state of the insulation of the line, render 
Professor Weber alittle optimistic. He professes to 
be willing to accept preliminary yet thorough tests 
in the workshop without further trials when the 
plant is erected, provided the insulation of the 
line be as perfect as it was here. This would 
present us with another efficiency, a sort of trial 
trip efficiency. In the whole, we prefer to know 
what an installation is really doing to knowing 
what it has done once and might do again. The 
great interest attached to these experiments lies 





in the fact that they prove that the plant does work 
as ich as the former tests had shown that it could 
work. 





THE SIND PISHIN RAILWAYS. 
(Continued from page 369.) 

On page 131 ante we published a map showing 
the position of the new north-west frontier rail- 
ways, and their connection with the general system 
of Hindustan. They start from the Ruk Junc- 
tion, near the Indus on the Indus Valley Railway, 
and crossing the plain for 133 miles come to Sibi, 
at the foot of the mountains which divide our In- 
dian Empire from Afghanistan. From Sibi two 
routes diverge right and left, to meet again at Bostan 
Junction, whence another line runs to Kila Abdulla, 
with a short branch to Gulistan. At present the 
line from Sibi to Kotal by the lower or Bolan Pass 
route (see map on page 382), being only temporary, 
is interrupted by every flood, and must be replaced 
by a permanent line on an entirely new alignment. 
The line from Sibi to Kotal, vid Harnai and Bostan 
Junction, with the branch to Kila Abdulla, is that 
which we are about to describe. The profile along 
the line from Sibi is shown in Fig. 1. It commences 
at 400 ft. above the sea, and rises gradually for 
60 miles to Harnai, which is at an elevation of 
nearly 3000 ft. After this the average gradient is 
steeper, until the line reaches the summit at 
Brahiman, 6600 ft. above the sea, and 112 miles 
from Sibi. From thence it falls rapidly to Bostan 
Junction, 1353 miles from Sibi. Two lines run 
from Bostan, the first returning towards Sibi, vid 
Quetta and Kotal, and the other stretching towards 
Kandahar. The formerascends steadily for 434 miles, 
when it attains an elevation of 6000 ft., while the 
latter first falls to Saiad Hamid, and then climbs to 
Kila Abdulla, with a prospect of a still greater rise 
to 6700 ft. at Kwaja Amran, when the proposed 
extension is carried out. The line joining Durwazo 
to Rindli shows the average gradient over the tem- 
porary line laid in the Bolan Pass. 

In addition to showing the profile of the Sind 
Pishin Railway, Fig. 1 illustrates its height and 
dimensions in comparison with the chief European 
Alpine railways. It shows that its summit is 
3700 ft. over that of the Semmering Railway, 
3500 ft. over the Caucasus Railway, 2800 ft. over 
the St. Gothard Railway, 2600 ft. over the Puster- 
hall Railway, 2400 ft. over the Mount Cenis Rail- 
way, and 2200 ft. over the Brenner Railway. The 
total length actually constructed is 30 miles greater 
than that of the St. Gothard and Brenner Railways 
combined, and two-thirds of this length is above 
the 4000 ft. contour. 

Starting from Sibi the line runs across the plain 
to Nari, a distance of 7} miles, at a gradient vary- 
ing from level to 1 in 200. Here it enters the 
valley of the Nari River (Figs. 3, 4, and 5), the 
gradient stiffening, stretches of 1 in 80 and 1 in 75 
becoming frequent, although the average is less 
than 1 in 250. This Nari Gorge is the only outlet 
of any importance for the drainage of some 16,000 
square miles of country, which is hemmed in by a 
mountain chain nearly 12,000 ft. high, with no 
other convenient passage for the water for 200 
miles. Three rivers unite at Babar Katch at the 
upper end of the valley, and half a mile lower 
they are joined by another, the Bhegi, the slope of 
the river beds averaging 70 ft. in the mile. At 
times the whole valley is occupied by a foaming 
flood which sweeps along with a destructive energy 
needing the most substantial class of bridging. 
The line follows the left bank of the stream for 
about six miles, and is protected against erosion by 
a system of massive retaining walls, a path being 
made for it by cutting back and tunnelling the 
perpendicular cliffs at the base of which it runs, 
when it crosses the river ona bridge having six spans 
of 150 ft. About amile beyond this is Tanduri, 
which is the native word for ‘‘ oven,” and is indi- 
cative of the heat of the place (see map). Between 
Tanduri and Babar Katch, seven miles, the river is 
crossed five times, the works including three sepa- 
rate high level spans of 40 ft. each, the Khelat-I- 
Kila bridge No. 1, of four spans of 150 ft. and one 
of 40 ft. ; No. 2 bridge of four spans of 150 ft., one 
of 100 ft., and two of 40 ft. ; the central bridge of 
three spans of 150 ft., and one of 100 ft. ; the Bheji 
bridge of three spans of 150 ft., and two of 100 ft. ; 
and the Babar Katch bridge of three spans of 
150 ft., two of 100 ft., and one of 40ft. Imme- 





diately following these is a bridge of three spans 
of 40 ft., and a lined tunnel of 400 ft. 


There is a 
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station, the total distance being rather less than 
seven miles. The Kuchali defile (Fig. 5) is a narrow 


rise of about 155 ft. in the section, the most of it; main Naree River and climbs one of its aftluents 
and winding ravine five miles long, affording a 


being accomplished at 1 in 70. steadily by gradients beginning at 1 in 155, and 
At the Babar Kach station the line leaves the! increasing to 1 in 80 pir in 70 up to the Kuchali 
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The railway follows the river the whole way, need- 
ing very costly flood protection, and considerable 
bridging in crossing its affluents, but the stream 
grows smaller as it nears its source, and the only 
bridge of importance has one span of 150ft., and 
two of 20ft. Four miles past Nassik, where a 
straggling river is crossed by a long bridge of 
twenty spans of 20 ft., the route is broken by defiles 
and by crossing the river four times. The cutting, 
banking, and protective works throughout are of the 
heaviest kind ; the needful length for the 1 in 45 
grade being only obtained by a series of curves, 
some of which go round 315 degrees of the circle, and 
by crossing the river four times. In little more than 
a mile (Fig. 7) there are two separate spans of 40 ft. 
each, three spans of 40 ft., and two costly bridges, 
each having one span of 100 ft. and two of 40 ft., with 
embanked approaches 75 ft. high. At the 204th 
mile (the seventy-first from Sibi) the line reaches 
an altitude of 3975 ft., and then crosses a valley in 
which is situated Sharigh station. The bottom of 
the valley is between the 210th and 211th mile- 
posts, and stands at an elevation of 3780 ft. There 
is a span of 100 ft. at the bottom and then the climb 
recommences, 1000 ft. being gained in less than 
144 miles up to Dargi station, and much drainage 
being crossed, including four spans of 100 ft. over 
the Altamar River. A mile further Chappar Rift is 
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entered, a most formidable piece of work oe. 8 
and 9). The appearance’ of the Chappar Rift, 
which is depicted on page 364 ante, gives 
the spectator the idea that the mountain had 
been broken across, and that the two parts had 
fallen away from each other, leaving a gaping 
chasm between them. Through this rift there 
flows a stream which in summer is scarcely visible 
as it picks its way among the immense boulders 
which encumber its bed. But when swollen by 
rains and melting snow it becomes a raging tor- 
rent 30 ft. deep, filling the rift from wall to wall and 
putting an absolute stop to the country traffic which 
follows this route. The railway also adopts this 
caravan road, but as it cannot mount the steep 





ascent of the rift, which rises 450 ft. in less than 
two miles, even if this course were in other respects 
feasible, it has to enter it at a high level. To this 
end it curves up the opposite side of the valley into 
which the rift breaks at right angles, and proceeds 
up it a considerable distance, passing through a fully 
lined tunnel of 400ft., made of special section, to 
resist the pressure of the soapy shale which, during 
construction, developed landslips in the hillside 
fully half a mile back from theline. It then crosses 
the valley by a semicircular curve over a viaduct 
70 ft. high, and comes down the other side. This 
side is formed of bare slab rock sloping at 40 deg., 
with the beds, which are inclined towards the 
valley, broken in all directions. It was a very diffi- 
cult question how to carry the line along this rock. 
The fall in the river bed outside the rift was so 
rapid, that by keeping the line on the left bank of 
the rift without crossing it, as originally proposed, 
the railway would have run for over three miles 
along slab rock, before the rift was entered at all. 
Embanking was out of the question, while there 
were two objections to an open cutting. The 
first was that it would form a catch drain for 
the enormous volumes of water which flow down 
the mountain side, and the second was the 
very dangerous condition of the rocks. Slips, or 
rather stone avalanches, were of constant occur- 
rence, all of which would be intercepted by the 
cutting, while the additional disturbance of the 
ground caused by cutting through the beds would 
be certain to intensify the evil. A precisely similar 
slab rock formation, close to Harnaie, where the 
upper crust had been broken into by natural water 
action, had developed, some years back, a landslip 
at least three miles long and three-quarters of a 
mile wide; the rock strata slipping off and over 
each other like the skins of an onion. It was there- 
fore determined to have recourse to shallow tunnels 
worked by adits running in at the side and top. 
Unlike a side cutting, this would allow the 
drainage and landslips to pass freely over the line 
without lodging anywhere, would not break into 
the upper crust, and could be made more cheaply 
and quickly than a continuous tunnel merely worked 
from the two ends. By this device the line was led 
down the valley. It then passed through the hill and 
crossed the rift, 250 ft. above the bed of the torrent, 
by the viaduct and bridge which we have already 
illustrated. Two temporary platforms, 38 ft. wide, 
projecting 30 ft. beyond, and reaching back 110 ft. 
behind the edges of the main span on both sides, 
were formed by 40-ft. girders, required for other 
bridges on the line, rivetted end to end, and floored 
over. On these floored platforms four naked 
girders of 150 ft. span, which had to be erected at 
Mangi bridge two miles further on, were temporarily 
bolted together, panel by panel, upside down to 
provide for cantilever strains. They were gradually 
dragged forward by crab winches and tackle, along 
ways of greased rails till the two cantilevers, each 
projecting 75 ft., met in the middle of the span ; 
care being of course taken so to load and tie down 
the back halves of the 150-ft. girders as to prevent 
their oversetting. On these cantilevers cross-beams 
and flooring were laid. Upon the temporary bridge 
thus formed there was erected a travelling crane, 
and by its aid the sections of the permanent girders 
150 ft. span and 15 ft. deep were got into place and 
rivetted up. The temporary girders were then taken 
to pieces and carried forward to the part of the line 
for which they were designed. The Chappar bridge 
was thus erected without the purchase of any 
special plant, and entirely by the help of the girders 
required for bridging the line beyond it. A loco- 
motive running on a temporary line in the river 
bed brought up the material required for the left 
bank half of the bridge, and then partly dragged 
it up a greased slide, or hoisted it direct into 
position by an ingenious wire rope tramway, over 
which the material travelled as fast as the engine 
could run. The material for the right bank came 
up through the tunnels, over the viaduct, and was 
put into position by 10-ton travelling cranes. The 
credit of handling over 1000 tons of massive iron- 
work at such a height, in so cramped and dangerous 
a position, in almost Arctic cold, entirely with 
native labour, and without injury to a single man, 
belongs to Captain Scott, RE. the executive engi- 
neer incharge. The difficulty of erection was much 
increased by the approach viaducts and the tunnels 
on both sides, being on curves and steep gradients. 
The masonry of the main pier is about 130 ft. high, 
limestone ashlar and Portland cement mortar being 
used throughout. The viaduct was opened on 





March 27, 1887, by H.R.H. the Duchess of Con- 
naught, and named, after her, the Louise Margaret 
Bridge. 

After passing the bridge the line enters a tunnel 
curving to the left, and then emerges into the heart 
of the rift where the chasm widens out into an oval 
basin, surrounded with a high wall of rocks, the 
sides being formed of the débris of rocks and 
shale, through which two very troublesome lined 
tunnels, aggregating 850 ft., have been made. 
The railway keeps along the eastern side of this 
basin in cutting and bank alternately, until it 
reaches the narrowed upper outlet of the rift. Here 
is another tunnel, which was constructed by seven 
adits from the face of the rift, and between this 
and the last tunnel, which takes the line clear of 
the Chappar Gorge, comes a side cutting in rock, in 
places fully 130 ft. deep. The general nature of 
the work in the rift will be better understood by 
reference to the subjoined list of tunnels and 
bridges : 

One tunnel, lined 
»» 8pan uae aa * - ie 
Viaduct, 75 ft. high, of sevenspans of ... 
One tunnel... ass a ae axe 
Six spans of : 
One tunnel _... < ie ae ‘as 
Chappar bridge ; eight spans of 40 ft. and 
one of 150 ft., 250 ft. above the river bed 
One tunnel _... re aa she ass 
yy» span Si 
», tunnel, lined 
” ” ” 
»» span 
Z tunnel 
» Span 
», tunnel... 
Mangi bridge, two 
One span ee 
Mangi station. 

All these works occur in 3} miles, the gradient 
being 1 in 45 nearly all the way. Half a mile past 
the Chappar Rift comes Mangi station. In the next 
section is the Mud Gorge (Figs. 10 and 11) witha 
lined tunnel of 1200 ft. The section gains its name 
from the nature of the soil, which is soft and trea- 
cherous, like loose mud. The gorge itself is 
a wild and precipitous glen, three miles long, 
sloping first at the rate of 1 in 30, and afterwards 
at 1 in 70. The summit (Figs. 12 and 13) occurs 
about 14 miles past Kach station, 1114 miles from 
Sibi, and at an elevation of 6324 ft. The country 
falls away so rapidly that the line had to follow 
a very curved course in order that gradients of 
1 in 45 should not be exceeded. At one place it 
executes a complete circle rather more than a 
quarter of a mile in diameter, the line crossing 
itself. In spite, however, of the devious course 
there are no very heavy works on this section. 
Soon after passing Khanai the gradient improves, 
and it isan easy run into Bostan Junction. Pur- 
suing the route towards Quetta, the line commences 
to rise again halfway between Bostan and Kuchlak, 
and follows an easy course, until emerging from a 
tunnel it crosses the river by the Quetta Lora 
bridge, upon one span of 120 ft., and two spans of 
40 ft. Hight miles further Quetta is reached, 154 
miles from Sibi, at an elevation of 5484 ft. .From 
Quetta to Kotal is 25 miles, the difference of level 
being 342 ft. 

Returning to Bostan junction, and following the 
line to Gulistan by a gentle declivity, the most 
noticeable feature is the large number of minor 
watercourses which are passed, necessitating a mul- 
titude of small bridges. The main river is also 
crossed several times, and in the course of the run 
we find (a) a bridge with one span of 150 ft. and 
two of 40 ft. ; (b)a bridge one span of 80 ft. and 
two of 20 ft. ; (c) a bridge with three spans of 60 ft. ; 
(d) one span of 60 ft. ; (e) one span of 60 ft. and 
two spans of 20 ft. ; (f) one span of 40 ft. ; (g) three 
spans of 150 ft. ; (h) one span of 60 ft. 

The branch to Kila Abdulla is eight miles long 

(Zo be continued.) 


spans ... 





HORIZONTAL CORLISS ENGINE. 

THE engraving on our two-page plate represents a 
horizontal Corliss engine by Messrs. Hick, Hargreaves, 
and Co., of Soho Works, Bolton. This type of engine is 
undoubtedly familiar to those of our readers who have 
visited the recent engineering exhibitions both in Lon- 
don and in the provinces, where such engines have been 
utilised for supplying motive power to the machinery in 
motion, and have performed their work in a highly satis- 
factory manner. The engine bed consists of a single cast- 
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ing of the girder type, suitable feet being provided for 
bolting it down to the foundation. The crankshaft 
bearings are fitted into a recess immediately above 
these feet, and are provided with both horizontal and 
vertical adjustment. The cylinder is bolted direct on 
to a flange at the other end of the casting. The guides 
are of the trunk pattern, bored out to receive a turned 
crosshead of steel, all wear being taken up by adjust- 
ing the slippers by means of lock nuts. This opera- 
tion, however, is very seldom necessary, as the bearing 
surfaces are large, and the wear consequently extremely 
small. The alate is 18in. in diameter, and has a 
stroke of 4ft. It is built up on Messrs. Hick and 
Hargreaves’ special system, viz., with the liner, steam 
jacket casing, and Corliss valve chests all separate 
from the main cylinder casting. The piston-rod is 
of steel, and the gland is fitted with Cruikshank’s 
patent metallic packing. This packing consists of 
two or more metallic discs bored out to accurately 
fit the piston-rod ; the discs are then split through the 
centre of the hole, and so arranged round the rod that 
one pair breaks joint with the next; they are kept up 
to their work by four wire springs; jn condensing 
engines one set is required to prevent the ingress of 
air to the cylinder, and the other set to prevent the 
escape of steam. This packing, we are informed, works 
remarkably well, with a very small amount of atten- 
tion, and but seldom requires any repairs ; weexamined 
some samples of it at the Manchester Exhibition that 
had been in use nearly nine years—running night and 
day—amounting to 57,000 hours, and even then it 
appeared to be capable of — further service. One 
great advantage of this metallic packing over many 
others is that it can be fitted to any existing engine 
without in any way altering the old stuffing-box. The 
connecting-rod, of wrought iron, is forked at the gud- 
geon end, and fitted with the usual strap, gib, and 
cotter at the big end ; it is 11 ft. long from centre to 
centre. The built-up crankshaft is of forged steel 
10 in. in diameter, the journals being 12 in. long by 
8 in. in diameter. The outer end of the shaft is car- 
ried by a separate pedestal, the flywheel being placed 
between it and the engine framing. 

The flywheel, 20 ft. in diameter, is built up of 
separate segments, and has four grooves for driving 
ropes. It has also a narrow toothed rim provided for 
the automatic barring engine which this firm fit to 
all their large-sized engines; it is shown on the right- 
hand side of our illustration. A barring engine isa 
desirable adjunct to a large single-cylinder engine, 
which is always liable tu stop either on a de 
centre or in such a position that no steam is ad- 
mitted to the cylinder. Again, apart from the mere 
starting of the engine, a barring engine is of great 
value in slowly pulling the engine round when cold to 
expel the water which frequently accumulates in a cy- 
linder when an engine is standing still. The barring en- 
gine consists of a small double-cylinder'inverted vertical 
engine, with a worm keyed to the outer end of the crank- 
shaft; this worm engages ina small wormwheel which 
gears into teeth on the rim of the flywheel. The axle of 
this wormwheel revolves ina horizontally slotted bear- 
ing, and is so arranged that when it is at one end of 
the slot, the wheel engages with the teeth on the fly- 
wheel rim, and when at the other end of the slot it is 
out of gear ;a spiral spring keeps it in this position 
when the barring engine is running light. When 
engagement is required, a brake block is pressed 
against the rim of the wheel at the opposite side to the 
worm ; this point then becomes the fulcrum, and the 
wormwheel is pushed forward by the revolving worm 
until it gears in with the teeth on the flywheel. The 
brake being automatically released, the wheel con- 
tinues to turn the flywheel round until the main engine 
starts on its own account, which reverses the whole 


action; the worm now becomes the fulcrum upon | py, 


which the wormwheel pivots, the result being that the 
axle rolls to the opposite end of the slot, where it is 
quite clear of the main engine, the whole action being 
entirely automatic. 

The valve gear of this engine, of the Inglis and 
Spencer pattern, is made of steel throughout. The 
valves are driven by two independent wrist plates, the 
one being provided for the admission valves, and the 
other for the exhaust valves. The details of this 
gear are shown in our illustrations. The point of 
cut-off is determined by a high-speed main governor 
acting on a trip gear attached to the admission 
valve rods. The length of the tripping rods is adjust- 
able by means of right and left-handed screws to 
suit the amount of work the engine is intended to do. 
This adjustment is not absolutely necessary after 
the valves have been once set, and it is only desirable 
to make use of it when the engine is working with 
very light or very heavy loads for any length of time. 
On the valve rods being tripped a spiral spring causes 
them to immediately fly back and ae the ports ; an 
air-cylinder dashpot is provided to prevent violent 
jarring of the valve gear. By using a gear of this 
description the work performed by the governor in re- 
gulating the expansion is reduced toa minimum. In 
order to maintain the engine at a uniform speed and 
to reduce small variations as much as possible, a 








Knowles supplementary governor is used to regulate 
the main governor. Even with the most perfect 
arrangement of automatic expansion gears controlled 
by a governor in the usual manner, there is always 
some change in the speed of the engine when the load 
or steam pressure varies. The automatic supple- 
mentary governor tends to correct this change by a 
most ingenious device. The length of the rod by which 
the main governor actuates the trip gear, is adjustable 
by means of right and left-handed screws and a con- 
necting union ; the adjustment of this rod has hitherto 
been left in the hands of the attendant, but in this 
case the union is provided with a grooved pulley to 
which a cord is attached, the other end being secured 
to a second pulley on the supplementary governor. 
When this governor rises or falls it causes this pulley 
to revolve in either direction, and by means of the 
cord the adjusting union on the main governor rod 
is turned and alters the length of the rod. We 
have seen some diagrams taken by a Moscrop re- 
corder under great fluctuations of steam pressure 
before and after the adoption of this supplementary 
governor, and they show very clearly the immense 
advantages arising from its use wherever it is impor- 
tant to maintain a uniform speed. 

The design and workmanship of this engine is ex- 
cellent throughout, and is admirably adapted for the 
purposes for which it is intended. 





DAVEY’S EXPANSIVE WORKING 
PUMPING ENGINE. 


On page 390 we illustrate the latest form of the ex- 
pansive working pumping engines, manufactured by 
Messrs. Hathorn, Davey, and Co., of Leeds, to the 
improvement of which Mr. Davey has in past years de- 
voted so much attention. Single-cylindered and other 
pumping engines have, it is true, been worked with 
high ratios of expansion for many years past; but up 
to a recent date, this could only be effected by em- 
ploying heavy reciprocating or rotating masses, to 
transfer energy from the beginning of the stroke when 
the driving power was in excess, to the latter portion 
when it was deficient. In the engine illustrated, how- 
ever, expansive working is obtained in another way 
by coupling together through a bell-crank lever a pair 
of double-acting steam pistons and the plungers of a 
pair of single-acting water pumps as shown in Fig. 1. 
The mechanical advantage thus obtained permits, in 


ad | this particular instance, the employment of a three- 


fold expansion, and this ratio can be very greatly in- 
creased in the case of a compound engine. The steam 
valves are worked by a modification of the differential 
valve gear invented by Mr. Davey some years back, 
in which a differential motion compounded of the 
motion of the engine, and the motion from a snbsidiary 
steam piston, was given to the main valve, the expan- 
sion valve being worked direct from the engine motion. 
In the modified gear, the main valve is driven direct 
from the subsidiary piston, while the expansion valve 
alone receives the differential motion. With the new 
gear, therefore, the expansion valves can be fitted to 
both high and low-pressure cylinders, the cut-off of 
each being capable of adjustment independently of 
the other. Slackness of joints does not materially affect 
the action of the new gear, the wear and tear of which 
is small, The engine we illustrate has two 12-in. 
cylinders by 15 in. stroke, the pumps being 8 in, in 
diameter by the same stroke, 





MISCELLANEA. 


Tue Bill for amending the Electric Lightin 
1882 = read a second time in the House of 
esday. 


‘Celluloid has recently been used as a substitute for 
copper in sheathing vessels, and is said to answer the 
purpose well. 


The Secretary of State for the Colonies has given his 
consent to the extension of rail ways in Ceylon, which has 
long been desired by the residents, planters, and other 
inhabitants of this colony. 


The contract for the engines of the torpedo depdt ship 
has been awarded to Messrs. Humphrys, Tennant, and 
Co., of Deptford. The engines are to indicate 12,000 
horse-power, with which it is expected a speed of 20 knots 
will be attained. 


Crookes’ “ radiometer” is being used in France for timing 
the exposure of photographic plates, an equal number of 
revolutions of the vanes of this little instrument corre- 
sponding to the proper time of exposure whatever the 
degree of brightness of the light. 


In answer to a question from Lord Charles Beresford 
in the House of Commons on Monday, Mr. Stanhope 
stated that it was proposed to form a Standing Committee 
of experts to test and advise on explosives for war pur- 
poses, 

The preliminary surveys for the Trans Siberian line 
between Possolski, on Lake Baikal, and the town of 
Sretensk, situated on the navigable river Chilka, will 
shortly be commenced, The total length of the line will 
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be about 745 miles, 


The works and plant recently owned by the Junction 
Iron Works Company, Limited, have been purchased 
from the liquidator by Mr. Samuel Brooks, of the Union 
Iron Works, West Gorton, who intends to carry them on 
as a branch establishment. 


_ An Anglo-Danish exhibition and féte will be held dur- 
ing the present summer in the Exhibition Buildings, 
South Kensington, in aid of the rebuilding of the British 
Home for Incurables. Inquiries as to space, &c., should 
be addressed to Mr. Joseph Davis, Exhibition Buildings, 
South Kensington, S.W. 


The gross receipts of the 23 principal railways in 
the United Kingdom, for the week ending April 8, 
amounted, on 15,850? miles, to 1,176,577/., and for the cor- 
responding period of 1887, on 15,708? miles, to 1,219,547/., 
an increase of 142 miles, or 0.9 per cent., and a decrease 
of 42,970., or 3.5 per cent. 


According to experiments recently made at the Royal 
Polytechnic School at Munich the strength of camels’ hair 
belting reaches 6315 lb. per square inch, whilst that of 
ordinary belting ranges between 2230 lb. and 5260 Ib. fem 
square inch. The camels’-hair belt is said to work smoothly 
and well, and it is unaffected by acids. 


The pneumatic dynamite gun which is being constructed 
by Lieutenant Zalinski for the Italian Government is 
45 ft. long and 15 in. in diameter, and designed to throw 
600 lb. of explosive gelatine a distance of two miles. A 
similar gun is being constructed for the dynamite boat 
ordered by the United States Government, which it is 
said will be ready for launching in about a fortnight. 


A new dry or semi-dry pile has recently been invented 

y M. Messerole, which is made with common soap 
dissolved in boiiing water, to which has been added a 
small quantity of caustic soda or caustic potash. This 
mixture is poured while hot in a cell, in which has pre- 
viously been placed a large carbon rod, and a plate of 
amalgamated zinc. On cooling the mixture forms a paste 
which does not easily evaporate, 


A new departure has been made in the arrangement of 
the magazines of the Trafalgar, which are situated in a long 
passage between the two sets of engines, and are thus 
most effectually protected from the possibility of a stray 
shot reaching them. They are pes by practically 
2ft. of solid iron and steel, with a cellular structure of 
steel on each side of them in addition to the double walls 
of the magazines themselves. 


At a meeting of the Engineering Students’ Club, held 
in the Mechanics’ Institute, Gateshead-on-Tyne, on Wed- 
nesday, April 11, Mr. J. D. Twinberrow read a very 
interesting paper on ‘‘ Testing Steel Boiler Plates.” The 
different methods of testing were fully described and 
specimens exhibited that had been subjected to these 
tests. The lecturer then described, with diagrams, 
various machines for testing plates to ascertain their 
strength in tension, compression, and torsion. 


Messrs, C. H. Hedderly and Co., of St. Buddle-street, 
Wallsend, have recently brought out a novel oil can, 
which they have named the duplex oil feeder, in which 
two classes of oil may be carried with the advantage of a 
saving of time in the lubrication of marine and other 
engines, as only one can has to be carried round by the 
man in charge. The can is divided down its centre by an 
oil-tight partition, and each compartment is connected 
with the spout through ball valves closed by a spring, 
either valve being opened independently of the other. 


Further experiments are to be made on the Resistance 
with charges of gun-cotton equal to those carried by tor- 
pedoes, with the object of settling the question as to the 
comparative merits of Bullivant’s steel spars and the ordi- 
nary wooden beams for supporting the nets. It is said 
that the steel spars are crumpled up by the force of the 
explosion, and cannot afterwards be straightened on board 
ship. On the other hand, six of these spars can be stowed 
in the space occupied by one wooden boom, and are much 
more easily handled. 


We are authorised to state that the Butterley Coal and 
Iron Company, like most of the large commercial and 
manufacturing firms of the country, has been registered 
as a limited company. We understand that the regis- 
tration is merely preliminary, and will not be fully carried 
into effect for some little time. There is no intention of 
changing the present private character of the firm, the 
adoption of limited liability having been decided upon 
solely with a view to simplifying the company’s title to 
real estate, and facilitating the disposal of its shares 
among the present proprietors by will or otherwise. It 
appears, therefore, that the public will not at present 
be allowed the opportunity of taking shares in this well- 
known concern, which is within two years of celebrating 
its centenary. 


The usual fortnightly meeting of the Liverpool Engi- 
neering Society was held at the Royal Institution, Col- 
quitt-street, on the 11thinst., Mr, Charless H. Darbishire, 
Assoc. M. Inst. C.E., President, in the chair, when a paper 
on ** Steam Boiler regen was read by Mr. John J. 
Webster, M. Inst. C.E., and discussed by the members, 
The paper commenced by stating that the average number 
of steam boiler explosions during the last twenty-five years 
was about fifty-six per annum, the average loss of life 
amounting to about seventy per annum, and although the 
number of explosions was very great, and the loss of life 
to be deplored, the actual percentage of explosions to 
boilers at work was very small, being at the rate of one 
explosion to every 2500 boilers at work. Owing to the 
good work of the different boiler associations, and to the 
immense improvement in the design and construction of 
— this percentage had now been reduced to less than 
one in 6000, 
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THE WILBY SUPPLEMENTARY GOVERN OR. 
CONSTRUCTED BY MR. JAMES LUMB, ENGINEER, ELLAND. 












































Tue mechanism we illustrate above is designed to 
form a supplementary governor, to correct the inaccu- 
racies of the main governor of an engine, ina way which 
is well understood. To this end it shortens the rod 
which connects the throttle valve to the main governor 
when the engine is heavily loaded, or is running with 
an abnormally low pressure of steam, and it lengthens 
this rod when the engine is lightly loaded, or is run- 
ning with abnormally high steam pressure. This is 
effected as follows: When the governor rises it puts 
a constantly reciprocating pawl into a position in which 
it can gear with a ratchet wheel; this ratchet wheel is 
on a shaft connected by a pair of wheels to a right and 
left-handed nut, on a rod joining the governor to the 
throttle valve or expansion relia f the governor 
falls another pawl is brought into operation, and the 
ratchet wheel shaft and nut are turned in the opposite 
direction. 

Referring to the engravings, A is the rod connecting 
the governor to the throttle vaive;. it is made in two 
parts, and is joined by the right and left-handed nut B 
carrying the long pinion C. This pinion gears with a 
crown wheel D on a shaft which carries two ratchet 
wheels E F, with their teeth set in opposite directions. 
Two ratchets G H can gear with these wheels; they 
are carried on an oscillating frame, centred on the 
shaft and kept in motion by a rod from some movin 
part of the engine (Fig. 1). The upper pawl poh 
naturally fall into gear by its weight, while the same 
effect would be produced with the lower pawl by 
means of its counterweighted tail. Their positions 
are, however, controlled by the finger J (Fig. 2), fixed 
on the shaft K, this finger being able to hold both 
pawls out of gear, or to drop either of them, as the 








case may be. It derives its motion from the governor 
rod A, through the rod L, arms M M, lever N, and 
arm O. The lever N, which is pivotted to the oscilla- 
ting frame, ends in a pin which moves in a curved 
path under the bent end of the arm N. When the 
rod A moves up the collar on the rod L lifts the arm 
M, and puts one pawl in gear, and similarly when the 
rod A falls, the pressure of the spring on the rod L 
depresses the arm M and puts the other pawl into 
gear. The ratchet wheel is then turned until the speed 
of the engine is such that the governors are in their 
normal per when the pawl, of course, comes out of 
gear. To prevent the nut B being locked, there is 
eee the worm P, which puts the pawl out of gear 

efore this result is attained. 

Mr. Richard Wilby, of Mirfield, Yorkshire, is the 
inventor, and Mr. James Lumb, Elland, is the maker 
of the apparatus we have been describing. 


THE GLASGOW EXHIBITION. 

WE give on the opposite page a ground plan of the 
Glasgow International Exhibition Building, of which 
Messrs, Campbell, Douglas, and Sellars, Glasgow, are 
the architects, their design having gained first prize in a 
competition. The exterior of the building is somewhat 
exceptional in form and in embellishment, and for the 
interior it has been rightly claimed that it is compact, 
the courts being so arranged that the visitor may start 
from the centre of the building, or indeed from any of 
the three entrances, and make the whole circuit of the 
avenues, courts, art galleries, machinery annexe, &c., 
returning to the starting point, without having twice 
trave the same ground or the same exhibits. 
The building, which is in the form of a parallelogram, 











is a quarter of a mile long. An avenue extends from 
east to west and is crossed at the centre by a trans- 
verse avenue, the crossing point being immediately 
under the dome, which is the principal feature in the 
elevation of the structure. The portion to the south 
of the main avenue is about double the width of that 
tothe north, and there is a narrow avenue dividing 
the courts on the south side, These, then, are the 
outstanding features of the interior as indicated 
by the plan. Before describing more fully the 
internal arrangements it might be necessary to refer 
briefly to the constructive details. The foundation of 
the building is composed of concrete and brick. The 

ound under the floor is divided into compartments 
y low brick walls, the intervening space being filled 
inby concrete. This, while providing a foundation, will, 
it is thought, help to check the progress of a fire should 
any occur. The flooring, which is of 2 in. battens, with 
open seams, is supported on the brick walls, The in- 
terior walls of the building are mostly made up of 
wood; but in the case of the rere galleries and 
the grand entrance and the machinery section, brick 
has been used, while at intervals there are brick 
towers which, while relieving the exterior elevation, 
strengthen the structure. e roof is throughout of 
corrugated galvanised iron supported on open timbers 
forming semicircular arches. The timber framings 
are put together at such angles that, although 
not in themselves circular, they give a semicircular 
effect. The timber in the inside and outside has been 
coated with fireproof paint. From the supports hang 
bannerettes. The panels on the side walls have an 
elaborate Moorish ornamentation in a dull red colour 
on a yellow ground. Under these panels there are 
hung draperies of red and white cloth, while on the 
sides of the main avenue above each court are dis- 
played the arms of one or other of the mye cities 
cad | burghsin Scotland. The general effect is pleasing 
and antdned. 

Entering the building from Sandyford-street, the 
visitor having passed under a porch, through the turn- 
stiles and vestibules, and up a flight of stairs, finds 
himself at the southern end of the transverse avenue 
where the jewellery, clocks, watches, &c., are to be ex- 
hibited. At the opposite side of the avenue is the grand 
ceremonial entrance. Ina preliminary article, published 
in our issue of March 23, we mentioned the principal 
features of the dome, and it is only now necessary 
toadd one or two details since carried out. Internally 
it has been decorated with elaborate Arabesque orna- 
mentation, which may be viewed to great advantage 
from a gallery running round the interior near the 
base of the dome. Access to this is gained by a stair- 
case, which also leads to a balcony outside the dome, 
about 100 ft. above the ground, and from which a fine 
view of the adjoining buildings may be had. The de- 
corations under the dome will be enhanced by re- 
presentations of the arms of Britain, America, Germany, 
and France, placed on the four corners ; and the arms 
of our principal dependencies—India, Canada, South 
Africa, and Australasia—in the centre of the arches, 
which are formed by the lower parts of the dome. On 
panels at the corner pillars, a little above the floor, 
there will be painted figures typical of industry, science 
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roughened depressions, leaving the prominences bright. 
Thus an artistic background ces been provided for the 
groups of sculpture, mingled with palms and other 
plants, which will form by no means the least attrac- 
tive section of the display. The picture galleries 
will be utilised as follows: A and J, each 62ft. 
long by 23 ft. wide, for architecture and photographs. 
Band D, each 96 ft. long by 33 ft. 6 in. wide, for 
British loan pictures in oil; C, 101 ft. long by 33 ft. 
wide, for foreign loan pictures in oil; E and G, each 
62 ft. long by 33 ft. wide, for water-colour sale and 
loan respectively ; F, of similar size, for foreign sale 
victures in oil; I, 149 ft. long by 35 ft. wide, for 

ritish sale pictures in oil. As already hinted H, 
149 ft. long by 26 ft. wide, is for sculpture, and the 
space along the outside of the galleries on the south 
wall of the hall, about 200 ft. long, for black and white 
drawings. The total number of pictures in oil and 
water-colour, upon loan and sale, for which accommo- 
dation has been provided, is calculated to be between 
1400 and 1500. These embrace all sections of art, the 
majority of dead and living artists being represented 
in the collection, which is truly ioternational in scope. 

The part of the main avenue adjacent to the picture 
galleries is so arranged as to form a grand hall on cere- 
monial occasions. This hall, which has brick walls 
on either side, with galleries, is 200 ft. long, 
96 ft. wide, and 60 ft. high, the sitting accommodation 
being for 3000 people. To keep the hall as quiet as 
possible during performances, a curtain is hung at the 
west end, which may be drawn, thus separating the 
hall from the rest of the avenue. There is a platform, 
atthe back of which has been erected by Messrs. J. W. 
Walker and Sons, London, a grand organ, having 
fifty-three stops, and comprising grand, swell, choir, 
solo, and pedal organs. To the north of the hall, in 
the north-eastern corner of the building, are the three 
courts (15, 16, and 17) set apart for the display of the 
women’s industries, having in all 13,500 square feet, 
while at the west end there is a School of Cookery 
tea room 90 ft. long by 25 ft. broad. A_ special 
feature of this section is the stained glass windows, the 
subjects on these illustrating weaving, spinning, em- 
broidery, and similar women’s work. 

The three courts west of this, 12, 13, and 14, are 
occupied by exhibits of textile fabrics, leather, india- 
rubber, ee. and clothing. For this class, 
numbered 14, a larger amount of space was applied 
for than in any other class, 21,795 ft., of which twe- 
thirds were granted, This was to have been expected 
in view of the high position Scotland takes for her 
cotton and linen fabrics, The thread manufacturers of 
Paisley and Johnstone, the linen makers in Fifeshire, 
the Turkey-red dyers and calico printers of the Vale 
of Leven and Glasgow, Aberdeen, and Dunfermline 
carpet makers, and south of Scotland tweed manufac- 
turers will all show the finest of their handiwork. Be- 
sides these there are a large number of eotton and other 
fabrics to be shown by exhibitors from the Man- 
chester and Lancashire district, so that from such a 
collection the designer ought to be able to evolve new 
patterns. In Court 11, that nearest the grand entrance 
on the east side, paper, printing, bookbinding, and 
stationery, Class XV., will be displayed, the space 
granted being 1712 ft., half of that desired by intend- 
ing exhibitors, 

‘he western section of the building, excluding the 
machinery annexe, which can scarcely be looked upon 
as part of the main structure, is identical to the part 
east of the dome, the arrangement of which we have 
just described. Court 18, immediately to the west of 
the Sandyford-street entrance, is occupied by exhibits 
coming under Class I., Agriculture, Horticulture, and 
Arboriculture ; 3837 square feet were applied for, and 
the Committee of Allocation granted 2750 square feet. 
This section will include a large number of agricultural 
implements, seeds, &c., while there will be several 
ferneries and hot-houses built throughout the grounds. 
As will be seen from the plan there is a building south 
of the machinery section, in which all the operations of 
a dairy will be carried on during the time the Exhibi- 
tion is ose Court 19 is given up to the artisans for 
the display of their handicraft, and it will probably be 
one of the most diversified sections. Courts 20, 21, 
and 22, the other three which make up the five south 
of the small corridor, will be occupied by the Class 
XIII., foods, including drinks and tobaccos. The 
space desired was 6936 square feet, and that allotted 
5474 ft. Here will be shown almost all kinds of grain 
and raw material, manufactvred articles of food, 
preserved food, wines, wrated and mineral waters, 
coffee, chocolate, tea, and apparatus used in the 
nrocess of infusion. The machinery for the manu- 
Sere of tobacco will, in all likelihood, be placed 
in the annexe, while a working battery is located 
to the south of the extreme end of the machinery 
section, being isolated from other buildings to in- 
sure against fire. The small corridor which divides 
the courts west of the transverse, and south of the 
main avenues, is partly taken up with bicycles and 
tricycles and other similar machines, In all 5089 square 
feet are allotted to road carriages and other vehicles. 
That part of the corridor which adjoins Court 23 is, 








however, included in the space allotted to marine con- 
structors, &c. Considering the important place naval 
architecture occupies among the industries not only of 
the Clyde but of many parts of the kingdom, it is 
somewhat to be regretted that the exhibits have not 
been kept together in nearly all the other classes. 
The ground marked off for the display is Court 23, 
with the space in front of it in the main avenue, and 
behind it in the longitudinal corridor, and the two small 
corridors which run on each side the refreshment rooms, 
One of these latter passages, as the plan indicates, is 
removed a considerable distance from the rest of the 
, allotted. This separation must in a measure 

etract from the display as a whole. The space applied 
for was 8717 square feet, and the Committee showed 
that they attached due importance to the section by 
granting 8587 ft. Of course much of the ground 
needed is for engineering exhibits, and these will 
partly be accommodated in the machinery section. 
In our previous notice we mentioned in general terms 
the features of the display, and will leave to future 
occasions more detailed descriptions of these and other 
classes. 

Court 24 will be occupied by exhibits from Germany, 
Court 25 by a display from Austria, and Courts 26 
and 27 with articles from the French Republic. Efforts 
have been put forth to make these sections repre- 
sentative, and judging from the stands already re- 
ceived, these endeavours are likely to be crowned 
with success. In the main avenue opposite these will 
be placed the pottery and glass exhibits, for which 
3795 square feet have been allotted. Here, adjoining 
the deckhouse erected by Messrs. Denny, Dumbar- 
ton, and the state-room by Messrs. Thomson, Clyde- 
bank, Messrs. Doulton, Lambeth, have erected a 
trophy in majolica ware. It is to be utilised for the 
display of artistic pottery, and the manufacturing 
process will be illustrated. Courts 28, 29, and 30 
—-west of the dome on the north side of the avenue 
-—are to be occupied by furniture, decorations, and 
fancy goods. This will be the second largest section 
in point of space occupied, 8986 square feet having been 
allotted in response to applications for over 15,000. 
All the principal firms in the country are contri- 
buting, so that the present perfection of the art will 
be well indicated. Court 31, on the same range, and 
35 on the opposite side of the avenue, will give accom- 
modation to Class XXI.—Music and Musical In- 
struments—which will be shown in great variety. 
Courts 36 and 37 have been set aside for exhibits 
from Canada and Ceylon. Behind these courts is {a 
suite of refreshment-rooms, the dining-rooms being 
from 80 ft. by 40 ft. to 50 ft. by 30 ft., while the bar 
is 150 ftlong. The decorations are to be distinctly 
Scotch, the panelling being painted to represent the 
Clan Tartans. 

On the other side of the avenue are the Indian 
Courts 32, 33, and 34, having a refreshment-room on 
the eastern side, 100 ft. by 25 ft., the tenant of which, 
the Bodega Company, by-the-way, is said to have paid 
a rent of 4000/. to the refreshment contractor, Mr. 
G. R. McKenzie, Glasgow. The total floor space for 
Indian exhibits is 15,258 square feet. The decorations 
include the ornate screens in wood, stone, and other 
material originally erected at the recent Colonial 
Exhibition in London. The exhibits come from all 
parts of our eastern dependency, and will be repre- 
sentative of the art and industry of the country. In 
the western division of the section will be booths or 
shops where Hindoo artisans will carry on work, pro- 
ducing wood-carving, pottery, brasswork, &c. These 
workmen, who have i brought to this country 
specially, will be housed in a building west of the 
dynamo shed, as indicated in the plan. 

The only other explanatory remark necessary in de- 
scribing the plan of the main building is that the ten 
square towers which relieve the elevation are situated 
two at the Sandyford-street and two at the Gray-street 
entrances, one on each side of the west end of the 
Grand Hall, while the other four are at the other end 
of the building, beside Courts 23, 31, 34, and 37. All 
are represented in the plan by squares drawn in heavy 
lines. The machinery section and its adjoining struc- 
tures we shall describe in an early issue. 





NOTES FROM THE SOUTH-WEST. 

Cardiff Corporation. Water Works.—On Monday, the 
members of the Water Works Committee of the Cardiff 
Town Council inspected some interesting and important 
works in course of development at Taff Fawr. The party 
was accompanied by Mr. J. A. B. Williams, C.E. Mr. 
Williams informed the visitors that the water in the 
Llanishen reservoirs was within 18 in. of top-water mark. 
This puts Cardiff in a much better position in the matter 
of water supply than at the corresponding period of last 
year. On account of the difficulty of finding a water- 
tight bottom for the embankment which is to dam up the 
319,000,000 gallons of water which the Taff Fawr reser- 
voir is estimated to hold, it has been necessary to drive a 
heading for nearly 200 ft, under and beyond the turnpike. 
However, in the middle of the embankment, where the 
excavations are almost finished, a very good foundation for 
the puddle-trench has been obtained, and Mr. Williams 
expects that no difficulty will be experienced in finding a 


similarly good bottom at the heading on the opposite side, 
The extension of the embankment and puddle-trench hag 
necessitated an addition of 10,000/. to the contract price, 
The width of the embankment will be 700 ft., its length over 
460ft., and height (exclusive of concretefoundation) 120 ft. 
or 130 ft. The dam will be strengthened by means of 
stone benchings or platforms 20 ft. wide. The discharge 
tunnel, which, since the inspection of 1887, has been 
completed with the exception of the erection of the square 
tower to carry the valves and sluice gates, is another pro- 
tection against possible disaster. This tunnel, which will 
pass through the embankment, is 13 ft. wide, and of 
similar height. The bye-wash will be 30 ft. wide, and: 
capable of taking 2000 cubic feet of water per second. The 
pied reservoir is not expected to be finally completed 
until 1890, 


South Wales Coal and Ivon.—The aggregate shipments 
of coal from the four Welsh ports in March, were: Car- 
diff, foreign, 709,934 tons ; coastwise, 110,176 tons. New- 
port, foreign, 221,875 tons; coastwise, 85,465 tons. Swan- 
sea, foreign, 81,321 tons ; coastwise, 67,172 tons. Llanelly, 
foreign, 11,993 tons; coastwise, 5370 tons. The aggre- 
gate shipmentsfrom the four ports in March were, accord- 
ingly: Foreign, 1,025,123 tons; coastwise, 268,383 tons. 
The shipments of iron and steel from the four ports in 
March, were: Cardiff, 7697 tons; Newport, 13,506 tons; 
and Swansea, 399 tons, making an aggregate of 21,602 
tons. The exports of voke from the four ports in March, 
were; 4752 tons; and those of patent fuel, 37,234 tons. 
The aggregate shipments of coal, iron, coke, and patent 
fuel from Cardiff in the first three months of this year 
were: Coal, 2,380,576 tons; iron, 13,881 tons; coke, 
11,537 tons; patent fuel, 39,193 tons. From Newport, 
coal, 826,646 tons; iron, 39,164 tons; coke, 1291 tons; 
patent fuel, 9324 tons. From Swansea, coal, 394,610 
tons; iron, 1546 tons; coke, 2083 tons; patent fuel, 
50,578 tons. From Llanelly, coal, 48,312 tons ; iron, 300 
tons. ; 


Cardif.—Steam coal has again shown a good deal of 
activity. There has been a good demand for special de- 
seriptions at 9s. to 93. 3d. per ton, while best bunker coal 
has made 8s. 6d. and good dry coal 8s. 3d. perton. Patent 
fuel has shown some signs of improvement. Welsh coke 
has been firm at former rates. The demand for most 
descriptions of irom and steel has been quiet, but the local 
works are pretty well employed upon old contracts, 
Heavy section steel rails have made 3/. 17s, 6d. to 41. 2a. 6d. 
per ton, and light section steel rails 41. 7s. 6d. to 4/. 15s. 
per ton. 


Cory Brothers and Co. (Limited).—The business of 
Messrs. Cory Brothers and Co., at Cardiff, Newport, 
London, and elsewhere, has been transferred to a limited 
liability company. The new undertaking acquires the 
interest of Messrs. Cory Brothers in the Galli, Tyngbedw, 
and ‘other collieries in the Rhondda Valley, the coal 
wagons and railway rolling plant and shares in steam- 
ships and water works companies, and in the Aden Coal 
Company (Limited), and the Brazilian Coal Company 
(Limited). The new company has been registered with a 
capital of 1,000,000/., in 100/. shares. 


Milford Haven.—Several small lots of tin-plates have 
been ordered of late to be sent to Milford Haven for ship- 
ment by steamers, thence to various ports on the Conti- 
nent. 

Great Western Railway.—A Bill to confer further powers 
on the Great Western Railway Company, including the 
construction of new lines at Bristol and Cardiff, arrange- 
ments with regard to the Severn Tunnel, the Rhondda 
and Swansea Bay Railway Company, &c., came on 
Monday before Mr. Campion, one of the examiners, for 

roof of compliance with the further Standing Orders. 

here was no opposition at this stage, and the necessaty 
formal proof having been given of the consent of the 
shaeidllens to the proposals of the Bill, it was ordered to 
be reported for second reading, the further Standing 
Orders having been duly complied with. 


Brynmawr.—Four new mills have been started at the 
Lion Tin Works, Nantyglo, by Mr. P. S, Phillips. The 
extensions, which have been carried out under the direc- 
tion of Mr. A. J. Maskrey (manager), embrace four mills, 
engine, boilers, &c. The engine was made by Messrs. J. 
Player and Co., Clydach, Swansea, 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—There was an easier feeling 
in the warrant market last Thursday, and the price of 
Scotch iron receded 4d. per ton in the forenoon, but that 
loss was recovered in the afternoon. The price of 
Cleveland declined 14d. per ton in the forenoon, and 
there was no subsequent recovery. Very little change 
took place in regard to the price of hematite iron. The 
closing settlement prices were—Scotch, 39s. per ton; 
Cleveland, 323.; hematite warrants, 42s, There was a 
little firmness in respect of Scotch iron warrants on 
Friday, together with rather more buying on the report 
that the shipments were showing better for the week. 
The price showed an improvement of 1}d. per ton on the 
week. Cleveland iron closed as on the preceding day, 
but over the week the price also showed an advance of 
ay per ton. Hematite was only 3a. over the preceding 

riday’s closing price. The only difference in the clos- 
ing settlement prices for the day was advanced to 39s. 1}d. 
per ton in the case of Scotch warrants. When business 
was resumed on Monday, it was quite evident that the 
large shipments of pig iron Jast week had been thoroughly 
disconnected by the trade, as the market was unexpectedly 
dull. Values could not be rallied, even under the in- 
fluence of the knowledge that a considerable amount of 
trade was being done. The prices of Scotch warrants 
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remained comparatively steady during the forenoon at 
about the closing rates on Friday, the tendency being, 
however, the turn easier. In the afternoon they closed 1d. 
under last week’s final quotations. Cleveland iron lost 1d. 
per ton in the forenoon, and a similar amount in the after- 
noon, and the price of hematite iron lost 14d. per ton dur- 
ing the day. The closing settlement prices were—Scotch, 
$93. per ton; Cleveland, 31s. 9d.; hematite warrants, 
41s. 10}d. per ton. Yesterday the feeling in iron circles 
was much influenced by the depression that hung over the 
Stock Exchange, and the reports regarding the health of 
the German Emperor. The price of Scotch iron fell 24d. 
rton, making a loss of 34d. on the two days ; and Cleve- 
and iron declined in price 3d. per ton, making the loss on 
the two days 5d. per ton. During the forenoon there was 
a decline of 44d. per ton on the price of hematite pig iron, 
of which 1d. was recovered in the afternoon, but on the 
two days there was a decline of 4d. perton. The market 
was again depressed to-day. Scotch and Cleveland war- 
rants were a shade easier in price. Down to 38s. 84d. 
cash was accepted for Scotch in the forenoon, but there 
was no material change in the afternoon. Business was 
done in hematite iron in the afternoon at 41s. 64d. cash. 
It cannot be said that there is any new or specially impor- 
tant fact to note in regard to the condition and prospects 
of the pig-iron trade, There are still 87 blast furnaces in 
actual operation, as compared with 79 at this time last 
year. A fairly active demand is showing itself for some 
brands of makers’ iron. Some orders for Scotch pig iron 
have lately been placed for Canada, which is promising to 
be a better customer than seemed at all likely a short 
while since, and this week some are reported from the 
United States, but for small amounts. The demand 
from the Continent continues to be rather indifferent. 
Last week’s shipments of pig iron from ali Scotch ports 
amounted to 11,066 tons as against 9160 tons in the cor- 
responding week of last year. They included 1273 tons 
for the United States, 1750 tons for Canada, 260 tons for 
South America, 825 tons for India, 570 tons for Aus- 
tralia, 345 tons for France, 920 tons for Russia, smaller 
quantities forothercountries, and 4115tons coastwise. The 
stock of pigiron in Messrs. Connal and Co.’s public war- 
rant stores yesterday afternoon stood at 972,209 tons, as 
compared with 970,004 tons yesterday week, thus making 
for the week an increase of 2205 tons. 


The Steel Workers.—Within the past few days notices 
have been posted at Glengarnock Steel Works intimating 
that existing contracts with the workmen will be termi- 
nated in fourteen days from the date of the notices. 
As against that announcement may be put the fact that 
the steel-melters in the employment of the Mossend Steel 
Company were paid an advance last Saturday of from 
15 to 20 per cent. on the existing rates of wages. This 
makes the second advance within a few weeks, in all from 
20to 30 per cent. Some of the furnacemen at the Clydes- 
dale Steel Works, Holytown, have for some time been on 
strike, but the strike seems likely to fail in its object, as 
supplies of ingots sufficient to keep the works going have 
been obtained from the Clydebridge Steel Works, where 
melting operations were commenced at the beginning of 
last week. 

Strikes in Shipyards.—The rivetters in the shipyards of 
Messrs. Caird and Co. and Messrs. Russell and Co., 
Greenock, are still on strike for an advance of wages. A 
few days ago the last-named firm offered to compromise 
the matter in dispute with their workmen by the con- 
cession of a considerable increase on thecurrent rates, but 
the men seemed determined to stand out for the whole 
‘pound of flesh.” The holders-on in Messrs. W. B. 
Thomson and Co.’s shipyard, Dundee, came out on strike 
some days ago for an Sout of wages, but on Monday 
of this week they resumed work at an advance of about 
4d. per hour. 


Royal Society of Edinburgh.—A meeting of the Royal 
Society of Edinburgh was held on Monday night—Pro- 
fessor Chrystal, vice-president, in thé chair. The first 
communication was an analysis of the Challenger me- 
teorological observations by Dr. Buchan, The three 
and a half years’ observations of the Challenger, he said, 
had been handed over to him, and he had been engaged 
for some time in arranging them in groups, each repre- 
senting certain classes. The instruments, and the general 
arrangements for observing, had been alike good. Meteo- 
rological conditions had hitherto been assumed to be the 
same on sea as on land, and it was not widely known 
among scientific men that the Challenger had supplied a 
valuable set of oceanic meteorological observations, 
garding ocean surface temperature, he had found that the 
results of the three years showed that the mean daily 
range was only 74 deg. (Fahr.) Only in one ocean did it 
come up tol deg. This he regarded as one of the most 
important contributions to meteorological science in recent 
years. The temperature of the air resting on the sea had 
& variation three to four times greater than the surface of 
the sea itself, and the humidity simply ran on a parallel 
throughout the temperature. After referring to the baro- 
metric observations which he had tabulated, and showing 
their relation to the diurnal variations in wind force at 
sea, variations which he said were entirely coincident with 
the temperature, Dr. Buchan discussed at some length 
the conditions which had been observed to accompany 
oceanic electrical phenomena, 


The Ironfounding Industry in Stirlingshire.—An impor- 
tant addition has just been made to one of the principal 
industries of East Stirlingshire, by the erection and com- 
pletion of another large iron foundry at Larbert. This 
new establishment, which has been named the Colonial 
Tron Works, has been erected by Messrs. Turnbull, 
Mathieson, and Co., and is the second new foundry that 
has been opened in the Larbert district within the past 
few weeks. In this new foundry accommodation has 
been provided for between forty and fifty moulders, and 





the gables have been so erected as to permit of an easy 
extension. The cupola is capable of melting from 15 tons 
to 20 tons of pig iron per day. It is the intention of the 
proprietors to turn out manufactures of the class so in- 
timately connected with the Falkirk and Larbert districts, 
including ranges, stoves, and general castings. The first 
casting took place this day week. It included part of a 
new pattern of ornamental grate intended for the Glasgow 
International Exhibition. 


Proposed Harbour for Kirkcaldy.—At the last meeting 
of the Kirkcaldy Harbour Commissioners there was sub- 
mitted a plan of a proposed harbour for that port prepared 
by Mr. William Kinninmouth. It comprised two sub- 
stantial breakwaters 300ft. apart, starting from the point 
of the present east pier and running out 1700 ft. The 
width at the entrance is 120 ft., with a depth of 32 ft. at 
high water and 14 ft. at low water. The dock is 1300 ft. 
in length, with a width of 400 ft. at the east end, with 
varying quays so as not to allow of vessels overlapping 
each other while loading. The length of the berthage is 
3300 ft., and the area covered by the dock is 94 acres. It 
is estimated that™the cost of carrying out the scheme 
would be 200,000/. The further consideration of the 
matter will be taken up at the next meeting of the Har- 
bour Commissioners. 


University Honours.—At a special meeting of the 
Senatus of the University of Glasgow, held on Monday, 
it was resolved to confer honorary degrees upon a number 
of learned and scientific gentlemen who have made 
reputations in their several walks of life. Amongst them 
may be mentioned Lord Rayleigh, D.C.L., F.R.S., an 
Mr, Alexander C. Kirk, C.E., President of the Institu- 
tion of Engineers and Shipbuilders in Scotland, and senior 
partner in the firm of Messrs. Robert Napier and Sons. 
his ‘ae are to receive the degree of Doctor of Laws 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Skipton and Ilkley Railway.—The new Skipton and 
Ilkley Railway has been inspected by the Midland Rail- 
way directors, and on the 8th prox. the Board of Trade 
are guing to survey the line as far as Hambleton. It is 
the intention of the Board of Trade to have the line 
opened from Ilkley to Hambleton on May 12th. It will 
thus be in full working order to the latter place by Whit- 
suntide. 

Shefield and its Water Supply.—The Sheffield Town 
Council have decided to apply to the Local Government 
Board for sanction to borrow 119,360/. for the purposes of 
the water undertaking which has just come into the hands 
of the Corporation. <A large portion of this amount is 
required for extensions and repairs of reservoirs, 


Leeds and Liverpool Canal Company—Effects of Last 
Year’s Drought.—At the annual meeting of this com- 
ny, held on Saturday last at the Great Northern Hotel, 

8, some remarkable features of the year’s working 
were alluded to by:Mr. A. Harris, chairman. The defi- 
ciency of water last year, he said, had reduced the revenue 
by nearly 10,000/. Fortunately they had the Barrowford 
Reservoir full of water at the beginning of the year, and 
that saved them one month’s stoppage of traffic. The 


tonnage results had decreased from 88,393/. in 1886 to| N 


79,1322. in 1887; the net balance available in 1886 was 
56,783/., and last year 47,357/. A dividend of 16. per 
share was declared for the year. 


Yorkshire Coal Trafic to London.—An exceptionally 
large tonnage of coal was sent to London by railway in 
March, the increase over the same month of 1887 having 
been 43,613 tons. The colliery owners of South and West 
Yorkshire are agitating for a reduction of the cost of coal 
carriage to London, which is now 93. 2d. per ten, and 
with that intention also are supporting the scheme for the 
cutting of a new canal from South Yorkshire to Keadby, 
on the Trent, from whence there is direct navigation into 
the Humber. 

Heavy Trades.—In Sheffield, Leeds, and the other 
centres of the iron industry in South Yorkshire, the firms 
engaged in the turning out of heavy work and machine 
are the bestemployed. All the houses producing speciali- 
ties in heavy iron and steel forgings are doing well, and 
business appears to be on the increase, now that special 
attention is being devoted to this section and powerful 
modern machinery introduced. Departments working 


Re- | for the Admiralty are full up with orders. Engineers 


turning out locomotives, traction engines, &c., are very 
busy, with good prospects for the season. ‘The rail trade 
is about run out so far as profit is concerned. All the 
lighter braches are quiet, the iron market unchanged, but 
an increasing call for high-class steels, both for home use 
and export. No alteration in the price of coal, and quo- 
tations low, as given last week, 5s. 6d. to 8s. 6d. per ton 
at the pit bank, 21 cwt. to the ton. 


Discouraging Feature in the Iron Trade.—The old-esta- 
blished firm of Messrs. S. T. Cooper and Co., of the Leeds 
Tron Works, have decided to relinquish business, so far as 
iron manufacturing is concerned, and their workmen have 
received notices. This indicates the decay of the ‘‘ best 
Yorkshire iron” trade before the advance of its substitute 
—steel. This firm was the first founded in Leeds for the 
manufacture of the ‘‘ best Yorkshire iron.” 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
larger attendance on ’Change than usual, and the tone of 
the market was satisfactory, but owing to the weaker 
reports from Glasgow, the yal 


ressing news as to the con- 








dition of the Emperor of Germany, and the political 
news from France, there was very little business done, 
and No. 3 Cleveland pig iron was quo 3ls. 9d. 
per ton for prompt delivery. The demand for pig iron 
continues good, and producers are still sanguine that 
prices will further improve. In this belief they are 
encouraged by the large and increasing shipments of pig 
iron and s' from Middlesbrough, and the further re- 
duction in stocks. Messrs. Connal and Co., the warrant 
storekeepers, had in stock at Middlesbrough on Monday 
night 313,148 tons of pig iron—a decrease of 4687 tons on 
last week. The manufactured iron trade is expanding, 
and the various works in the North of England are better 
employed than they have been for some time. 


Shipbuilding and Engineering.—There is no new feature 
in engineering and shi pamerye fF but all the works are 
more fully occupied, and most of the shipyards are assured 
of constant employment for the next few months. Since 
our last notice there have been several trial trips and ship 
launches of large vessels built on the northern rivers. 
The steel screw steamer Charters Tower, built by Messrs. 
John Readhead and Co., of South Shields, was taken to sea 
on her trial trip a few days ago. She attained a speed of 12 
knots an hour. Messrs, Dobson and Cv. have launched 
from their yard at Low Walker a steamer named the 
Benmoreby, built to the order of the Grampian Steam- 
ship Company, Limited. The vessel, which is built of 
steel, is to be fitted with engines of the triple-expansion 
type by the North-Eastern Marine Engineering Com- 

ny, Limited. Messrs. W. Gray and Co. have launched 
tae their yard at West Hartlepool a steel screw steamer 
to the order of Messrs. Galbraith and Co., of London. 
Her triple-expansion engines are of 1100 horse-power, and 
will be supplied by the Central Marine Engineering Com- 
pany, West Hartlepool, e same firm have just launched 
a screw steamer named the Lombards, to carry 2500 tons 
deadweight, built to the order of Messrs. Hardy, Wilson, 
and Co., of West Hartlepool. She will be fitted with 
triple-expansion engines of 700 horse-power by the Central 
Engineering Company. The s.s. Crathorne, also built 
by Messrs. Gray, has just had a very successsul trial 
trip. The s.s, Ben Clune, built by Mr. James Laing, 
of Sunderland, had a very satisfactory trial trip on 
eee. when a mean speed of 10} knots per hour was 
attained. 


The Steel Trade.—All the steel manufacturers in the 
North of England continue well employed, and prices are 
reported to be a little stiffer. The strike at the Eston 
Steel Works has terminated, everything having been 
arranged. Yesterday thirty-two men who had been 
concerned in the strike were brought before a special 
sitting of the county magistrates at Middlesbrough, 

with absenting themselves from work without 
leave, and causing loss to their employers. Eleven of the 
defendants were each ordered to pay a fine of 2/. and 
costs. The cases against the other men were withdrawn, 
on their promising to pay the costs of the summonses and 
return to their work. 


The Coal and Coke Trades.—The coal and coke trades 
are steady, and prices remain unaltered. 





Sypnry AND BrisBane.—The railway departments of 
ew South Wales and Queensland have decided that 
passenger rates between Sydney and Brisbane shall be 
as follows: First-class single fare, 5/.; second-class, 
31. 7s. 6d. ; first-class, return fare, 77. 103. ; second-class, 
5l. These fares are below the ordinary mileage tariff. 
The journey, which is about 725 miles, will be made in a 
little over thirty-six hours. 





Tue InsTITUTION or Civin Encingers.—Mr. G. B. 
Bruce, President of the Institution of Civil Engineers, 
took the chair at the students’ thirteenth annual dinner at 
the Holborn Restaurant on Thursday evening the 12th 
inst. Amongst those present were Mr. Thomas Hawksley, 
F.R.S., Mr. A. Giles, M.P., Dr. Pole, F.R.Ss. L. & E., 
Professor Unwin, Mr. William Shelford, Mr. H. J. 
Marten, Mr. M. Heaphy, Mr. F. W. Webb, Mr. M. H. 
Stanger, Mr. James Forrest, and Mr. W. Beaumont. 


TY | The toast of the evening, ‘‘ The Institution of Civil Engi- 


neers,” was proposed by Mr. D. S. Capper, chairman of 
the students’ representative committee, who referred to 
the Architects’ Registration Bill at present before the 
— with which he disagreed, though at the same time 

e felt that some distinction was wanted between the 
engineer who, fixed gas and water pipes in a dwelling 
house and another who designed works cf magnitude, 
He trusted that in event of the site of the Institution 
being required in connection with the Westminster im- 
provements, the result would be its being better housed 
than at present. Mr. Bruce, in replying, expressed his 
approval of such social gatherings, which tended to break 
down feelings of jealousy which were apt to arise when 
men met merely for scientific purposes. He expressed 
his pleasure at finding his friend Mr. Hawksley beside 
him. Respecting the mooted changes in Westminster, he 
mentioned that the Council had been successful in its 
efforts to protect the interests of the Institution by 
obtaining a grant of 35,000/. towards reconstructing their 
buildings on another site. Upon the question of pass 
examinations he expressed his disapproval of insisting 
upon a man’s possessing certificates, illustrating his 
feelings by relating an incident that had come under his 
notice in Germany, where it was necessary that a man in 
charge of an engine should have a certificate. In con- 
sequence an Englishman, who understood his work 


thoroughly, but could not pass any examination, waa dis- 
= to make room for a certificated man, who only got 
alf as much work out of the engine, the result being that 





the contractor was glad to put both on, the certificated 
man to satisfy the law, and the other to do the work. 
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DAVEY’S EXPANSIVE WORKING PUMPING ENGINE. 


CONSTRUCTED BY MESSRS. HATHORN, DAVEY, AND CO., ENGINEERS, LEEDS. 
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AUSTRALIAN ExPpLoraTIon.—A proposal of some interest 
has been made to the Royal ata, gg Society of 
Tr. 








$600 


Australasia, by Mr. Ernest Favenc, ‘lavenc is at 
present engaged in compiling a history of Australian ex- 

oration, and on its completion he proposes to start for 

estern Australia, there to inspect a large area of un- 
stocked country, and subsequently to undertake a trip 
into the unexplored region between the tracks of Forrest 
and Warburton. If he finds the season favourable he 
pro to make south, cutting the tracks of the other 
explorers at right angles. Mr. Favenc asks if the two 
branches of the society in New South Wales and Victoria 
will unite in sending a surveyor with him, who shall be 
also a fair mineralogist and something of a botanical 
collector. Horses, saddlery, and rations will be found by 
the leader, but the passage, instruments, and salary of the 
eetenen selected are to be provided by the societies 
named, 








(For Description, see Page 385.) 














HICK, HARGREAVES, AND CO., ENGINEERS, BOLTON. 





HORIZONTAL CORLISS ENGINE. 


CONSTRUCTED BY MESSRS. 
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NOTICES OF MEETINGS. 

Puysicau Society.—April 28th, at 3 p.m. ‘On Electromotive 
Force by Contact,” by C, V. Burton. ‘On a Theory Concerning 
the Sudden Loss of Magnetic Properties of Iron and Nickel,” by 
H. Tomlinson. ‘‘ Note on the Graphic Treatment of the Lamont 
Frélich Formula for Induced Magnetism,” ‘‘ Note on the Condi- 
tions of Self-Excitement in a Dynamo Machine,” ‘‘ Note on the 
Conditions of Self-Regulation in a Constant Potential Dynamo 
Machine,” by Professor S. P. Thompson, ; 


THE Society oF TELEGRAPH ENGINEERS AND ELRCTRICIANS. — 


98 | never been told the whole truth.” 


neers. Extraordinary general meeting at & p,m. ‘“‘ On the Risks 
of Fire Incidental to Electric Lighting,” by W. H. Preece, F.R.S., 
Past-President. 

LIVERFOOL ENGINEERING Society. — Wednesday, April 25th, at 

the Royal Institution, Colquitt-street. The chair to be taken at 
8p.m. Business: 1. Nomination and election of two auditors of 
the treasurer’s financial statements. 2. Nomination of officers 
and council for the ensuing session. 3, Adjourned discussion on 
Mr. Webster’s paper, entitled, ‘‘ Steam Boiler Explosions,” which 
was read and partly discussed at the last meeting. 4. A paper 
entitled ‘‘ Air Brakes,” by Mr. C. F. Bamford, will be taken if 
time permits. 
Society or Cuemicat Inpustry.—Monday, April 23rd, at Burling- 
ton House. ‘Notes on the Manufacture of Chlorine,” by Mr. 
Kingzett. ‘ Further Notes on Electrolytic Bleaching,” by Messrs. 
Cross and Beran. 











THE NAVY. 


A paper ‘‘On the Causes which have Hindered 
the Development of the Fleet ” was read by Admiral 
Sir Spencer Robinson on Wednesday last before 
the Royal United Service Institution. The subject 
is one upon which the gallant admiral is especially 
qualified to speak, he having devoted himself for 
many years past to the consideration of the ques- 
tion, and his official connection with the Admiralty 
in times past having opened to him sources of in- 
formation denied to the ordinary run of naval critics. 
As our readers are aware, he has used his excep- 
tional advantages for the good of the service and of 
the country, for there has been no more unswerving 
opponent of some of the worst abuses of our system 
of naval administration. 

The paper commenced by pointing out that no- 
thing can be done without the assent of the House 
of Commons. The author takes it for granted, ‘‘ as 
beyond all cavil or dispute, that the naval profession 
has grave doubts as to the security of the country, 
and graver anxieties still as to its power to perform 
the work which a war would impose upon it.” This 
opinion was fully confirmed by the several dis- 
tinguished naval officers who spoke in the dis- 
cussion which followed the reading of the paper. 

We know itis the fashion for the ‘‘ hard-headed 
man of business ” to pooh-pooh the opinion of naval 
officers on this subject ; and full advantage is taken 
of this altitude of mind by the Parliamentarians 
who dabble in naval matters, and who assume such 
airs of superior common sense when they con- 
descend to notice the utterances of professional 
naval men. ‘‘Of course,” say the wire-pullers of 
St. Stephen’s, ‘‘ the naval officers want more money 
spent on the Navy. Itis to their interest to do 
so. It is like the cobbler singing the praises 
of leather.” We are by no means disposed to 
echo this parrot cry. In the first place naval 
officers are not likely to get any of the extra 
money that may be spent. Their pay and emolu- 
ments are fixed, and additional supplies will only go 
to swell the votes which do not affect their pockets. 
But naval officers are the very persons, if not the 
only ones, who are capable of forming a just 
estimate of the relative strength of our naval re- 
sources compared to those of other powers. They 
see ships afloat, not merely on paper as do the Par- 
liamentarians (we thank Lord George Hamilton for 
giving that word the official stamp) ; and above all 


3| they are a body of honourable high-souled gentle- 


men, amongst whom the best traditions of old- 


96 | fashioned patriotism still linger to a greater extent 


than amongst any other class. How different to 
Parliamentary hands—old or young—who speak of 
their opinions with such contemptuous levity. 

Sir Spencer Robinson has faith in the House of 
Commons, and why, therefore, he asks, are our naval 
resources in this unsatisfactory condition? The 
reason he gives is that ‘‘ the House of Commons has 
‘* The misrepre- 
sentation,” he goes on, ‘‘has been because the 
information in the hands of the Government has 
been imperfect, and there was a strong, though 
scarcely realised, fear that the House of Commons 
would not, unless under very exceptional circum- 
stances, grant the supplies which a searching inquiry 
would show to be necessary, an inquiry which must 
precede the grant, and which would infallibly bring 
to light the waste and mismanagement of which the 
administration had been guilty. Both the factions 
into which the body politic is divided had partici- 
pated in this kind of maladministration, and were 
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rather disposed to spare each other. Both were 


guided more than they would like to admit by a 
desire, not altogether censurable, to produce a re- 
duction of expenditure which they might dignify 
by the name of economy.” 

The author next goes on to criticise at some 
length, and with considerable severity, the old way 
in which the Navy Estimates were presented to the 
House of Commons. We need not follow him in 
his strictures, although it is a subject upon which 
we could speak feelingly. We fully indorse his 
description of these happily obsolete compilations, 
as an ‘‘ elaborate puzzle, cast in unintelligible com- 
plication, without order, without sequence, abound- 
ing in repetitions, with masses of explanatory 
statements in which nothing is explained.” The 
new form in which the estimates are presented is a 
great deal better, as the author says; but even 
here there is a good deal of room for improvement. 

Sir Spencer Robinson gives high praise to Mr. 
Forwood for the administrative and office reforms 
he has instituted, but is by no means an admirer 
of that gentleman in his capacity as a naval critic. 
On this subject, however, the chairman of the meet- 
ing, Admiral Fanshaw, spoke far more emphatically 
in summing up the discussion. 

We have recently dealt at some length in the 
columns of ENGINEERING with the policy of having 
a political head, a Parliamentarian First Lord to 
the Navy. The author devotes a good deal of atten- 
tion to this point, and it formed the main thread 
of the discussion. We are glad to say that our 
opinion, expressed in a recent article,* is quite at 
one with that of the naval profession, as represented 
on Wednesday by some of its most prominent 
members. The paperdoes not speak so emphati- 
cally as did most of those who took part in the dis- 
cussion, but the author explained in his reply, that 
he had not put his case as strongly as he would 
otherwise have done from motives of policy ; in fact 
he did not like to ask for too much for fear of 
getting nothing at all. His words are fairly 
conclusive however. ‘ The official spokesmen 
(of the Admiralty in the House of Commons) have 
not sufficient knowledge of the subject to tell the 
whole truth to the House. I will not say more 
than I need about the motives, political and social, 
which govern the selection of the First Lord and 
the political secretary of the Admiralty, who are for 
the House of Commous, and the public, and the 
Navy. I would ask, is the management of the 
Navy, with all it involves, a less important matter 
than a great railway, a first-class bank, a great 
mercantile house, or a large industrial establish- 
ment? Are these concerns managed, could they 
be managed, by a head entirely ignorant of the 
special business to be directed? Do prudent 
companies, limited or otherwise, elect as a chair- 
man men without any experience, not only of 
the business they have to transact, but without 
experience of any business whatever? More- 
over, what should we say of any such a selec- 
tion for the manager of a business of which the 
details were highly technical, special, and compli- 
cated ; if success or failure in it involved interests 
so vast, and consequences of such magnitude that 
the mind can with difficulty grasp the results?’ 
There is yet one more still stronger objection to 
this political government of the Navy to which the 
author did not refer. This is the irresponsibility of 
the transitory non-informed Parliamentarian chief. 
Heknows nothing andcan be responsible for nothing; 
at least he is above punishment. When the three- 

uarters of a million mistake was discovered in 

e Naval Estimates a year or so ago, the responsi- 
bility was never brought home to any one at White- 
hall. But who supposes that this vast and serious 
blunder ever robbed those who perpetrated it of a 
night’s rest ? If the persons responsible for that 
blunder had been permanent officials, whose salaries 
and means of livelihood depended on their efficiency, 
the case would have been very different ; but then 
the blunder would never have occurred. 

After the above quoted words of Sir Spencer 
Robinson’s, it is somewhat disappointing to find 
him saying: ‘‘ But, in theory, this illogically but 
compulsorily elected man has provided for him that 
knowledge which he is without, in the shape of 
naval advisers, assistants, or councillors, who, form- 
ing a Board, are to supply all deficiencies.” Now, 
in the first place, men are not bottles, and you 
cannot pour knowledge from one to another as you 
can decant a bottle of sherry. If it were so, there 
might be some small raison d’étre for a Parlia- ~ 
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mentarian First Lord on the score of his being, 
perhaps, like the decanter, more ornamental than 
the working black bottle. But we know the 
fatalities of hastily crammed and imperfect know- 
ledge. A man can only decide from the ful- 
ness of his own mind. A few years ago, when 
shipbuilding was in its most palmy days, a gentle- 
man embarked his fortune in a shipbuilding yard. 
He had little or no knowledge of the subject him- 
self, ‘*but,” said he, ‘“‘I can always get at my 
disposal, and at moderate cost, any amount of 
scientific and technical knowledge.” He did, 
although the cost was not so moderate as he 
anticipated; but where is that fortune—where is 
that shipyard now? Disappeared—gone for ever, 
as the British fleet would be were it subject, like 
our unhappy friend, to the stress of commercial 
competition. 

But though the author was somewhat tender 
towards our existing institution of First Lord, and 
failed in his paper to carry his deductions to the 
logical conclusion (he put himself right afterwards 
in the discussion), the naval officers who followed 
him were by means so compassionate. Sir John 
Hay courageously blurted out the whole truth. 
The position of First Lord, he said, is nothing more 
than an office to give sucking politicians 50001. a 
year. Captain Fitzgerald, who followed, was almost 
as trenchant in his criticism, and if he did not use 
quite as forcible language as the veteran ofticer who 
spoke immediately before him, it was, he said, be- 
cause he lacked boldness, being still upon the active 
list, although the gallant gentleman’s language left 
little enough to be desired in outspokensincerity. Sir 
John Hay gave historical precedents, showing how 
in times past naval men had had the command of 
the Navy. These were in the days when naval 
warfare was,a reality to Britain—when our Navy 
was a real fighting instrument upon which our lives 
and liberties depended. It may yet be so again. 
But imagine Lord Salisbury asking Lord George 
Hamilton’s opinion on an urgent naval question in 
the event of our being at war, say, with France 
and Russia, or, perhaps more ridiculous still, 
Mr. Gladstone putting and setting a naval problem 
for Lord Northbrook to solve. As Captain Fitz- 
gerald said, we should have to sweep away the 
whole of our administrative machinery at the first 
note of war. ‘‘It would be swapping horses when 
crossing a stream.” We regret we cannot follow 
Sir John Hay in his most interesting and able 
speech, nor quote the historical and existing foreign 
precedents he gave in favour of a naval chief to the 
Navy. 

Admiral Colomb, Captain Colomb, and the chair- 
man, Admiral Fanshaw, spoke much to the same 
effect. The latter took Mr. Forwood to task for his 
Liverpool speech, and although the Parliamentary 
secretary is fairly well able to hold his own in 
debate, we think he would have found some difli- 
culty in answering the pungent criticisms of the 
energetic naval officer. He firstly gave Mr. For- 
wood every credit for the good work he had done as 
an administrator, and then pointed out the ab- 
surdity of his setting himself up as an authority 
on purely naval matters. The speaker took the 
Liverpool speech as his text, in which Mr. For- 
wood made a comparison of our ships with those of 
other nations, and referred to the opinions of naval 
officers with contempt. Admiral Kanshaw con- 
sidered that he had betrayed his trust. That 
aman who was simply a business shipowner, who 
had been put in his position at the Admiralty 
by political influence, who eighteen months ago 
had never had any connection with naval matters, 
that such a man should use his official position to 
assure the nation that all was well with the Navy 
was simply a betrayal of his trust. 

On the whole we congratulate the Institution on 
the paper and the discussion which followed. The 
country must profit by such expressions from those 
so well able to form opinions. If we may add a 
word on our own behalf we would say that to us 
the discussion has been particularly gratifying. 
For years we have been asking for many of the 
reforms advocated by the author of the paper, and 
the speakers in the discussion ; but our voice for 
long was as that of one crying in the wilderness. 
Sometimes there came back echoes, faint at first, 
but gradually increasing in volume until at last 
other voices have joined the harmony, and we have 
now a full chorus of exclamation against the abuses 
of our naval system, which may be loud enough to 
wake the British public to the manner in which it 
is fooled by naval administrators. 





SOCIETY OF TELEGRAPH ENGINEERS 
AND ELECTRICIANS. 


Art the meeting of this Society held on the 12th 
instant at the rooms of the Institution of Civil 
Engineers, a paper on ‘‘ Central Station Lighting, 
Transformers v. Accumulators,” was read by Mr. 
R. E. Crompton, who stated that his paper was the 
outcome of the discussion which took place on 
Messrs. Kapp and Mackenzie’s papers on trans- 
formers lately read before the Society. In England 
central station lighting was of such recent growth 
that what little knowledge there was on the subject 
was confined to those few who had these stations 
under their immediate charge, and when they 
looked abroad to the Continent or America in order 
to supplement this meagre stock of knowledge, it 
was found that the conditions in these places 
differed widely from those obtaining in London 
and other large English towns. He would divide 
schemes of electric supply into two classes ; 1st 
those confessedly carried out in a temporary 
manner, for the purpose of popularising the light, 
and inspiring the confidence of the public in supply 
companies as a form of investment ; and 2nd by 
those intended to be of as permanent a nature as 
the gas supply, with which they came into competi- 
tion. To the first class must, he thought, be rele- 
gated such systems of supply as those at Brighton, 
Eastbourne, and the present supply from the 
Grosvenor Gallery, in fact all those which distri- 
buted by means of overhead wires, picking up their 
customers here and there, which, although serving 
a very useful turn in familiarising the public with 
the light, could not in any sense be considered as 
fitted to develop into a complete system of distri- 
bution, when the time came that more than half 
the houses might be expected to take the light. 

He had recently obtained access to diagrams 
showing how the demand for gas varied from hour 
to hour in an ordinary London district, and he had, 
also, through the kindness of Dr. Fleming, been 
able to exhibit on the wall that evening similar 
diagrams obtained from electric lighting stations in 
America, which would form the basis of his argu- 
ments in the present paper. From these diagrams 
it appeared that the average daily output in units 
throughout the year was about 34 times the maxi- 
mum load in kilowatts, or, in other words, that a 
station having a plant equal to the supply of 600 
kilowatts, or 10,000 lamps, could only calculate on 
selling an average of 2100 units per day. Todo 
this he found that the light must be supplied to not 
less than 1000 houses ; and taking the width of an 
average London street at 10 yards, and assuming 
that only two houses out of three would take the 
light, each house would require 20 yards of dis- 
tributing main, making 20,000 yards for the 1000 
houses. Adding to this 2000 yards as the probable 
distance of the generating station from the centre 
of the district they would have to provide in all for 
a total of 2200 yards of main. The mains connect- 
ing the generating station with the transformers or 
accumulators, he would call the ‘‘ charging” mains, 
and those from the transformers and batteries to 
the houses the ‘‘ distributing mains.” With regard 
to the cost of these mains he had prepared the 
Tables annexed, which showed how erroneous 
was the popular idea, that the cost of these mains 
was greatly influenced by the price of copper. 

Table [, (see next page) gives the cost of lay- 
ing copper in the form of insulated cables in the old 
aud well-tried way. Table II. is for a form of 
main which he had successfully adopted during the 
past year, consisting of a bare copper conductor sup- 
ported in concrete subways or culverts by porcelain 
insulators. With these figures it was now possible 
to proceed to the comparison of the merits of dis- 
tributing electricity by two systems—-the first being 
by alternating currents of high electromotive force, 
transformed into currents of low potential suitable 
to the glow and arc lamps used by consumers, which 
he would call the A. T. system ; and second, the 
supply by means of direct currents of medium electro- 
motive force used to charge accumulators arranged 
in series, the current for the lamps being taken off 
these batteries at the lower potential required, and 
which he would call the B. T. system. 

For the purpose of the comparison he would, in 
treating of the A.T. system, take it as generally de- 
scribed in the papers of Mr. Kapp and Mr. Mac- 
kenzie, referred to at the commencement of the 
present paper, and in an article in Industries, 
dated December 2, 1887, for which, he believed, 
Mr. Kapp was responsible, and in which were 





given very complete data as to the first cost of an 
installation for a 10,000 lamp plant. The system 
he intended to compare with the above was similar 
to that proposed at Vienna by M. Monnier, and 
successfully carried out by himself and others, which 
consisted in charging from a central station groups 
of accumulators arranged in series. Each group 
consisted of fifty-two cells giving the hundred volts 
required for the lamps with a comfortable margin. 
The total electromotive force required to charge 
the four groups of batteries varied from 430 volts at 
the time the batteries were giving off work to 
480 volts for the short time during which the charge 
was beingcompleted. During five hours of lighting 
about two-thirds of the current came direct from 
the dynamos, but during this time for short periods 
the demand often increased to such an extent that 
these proportions were reversed, and the batteries 
supplied two-thirds of the total. This system had 
been in use for nine months without any hitch or 
trouble occurring in connection with the electrical 
work, and it might therefore be considered as 
proved that there was no danger or difliculty in 
using currents of such a high electromotive force 
as 480 volts, connected permanently to the distri- 
buting mains, 

He would compare the two systems from four 
points of view : 

1, As to trustworthiness, steadiness, and quality 
of the lighting. 

2. As to first cost of the plant. 

3. As to working cost and maintenance. 

4, As to the probable output, and hence maxi- 
mum income, that can be safely obtained from the 
sale of electricity in each case. 

With regard to the first point it was generally 
admitted that a system using storage batteries must 
be superior to one in which the continuity of the 
lights depended entirely upon moving machinery, 
and with respect to the other points he would 
institute his comparison between the following two 
systems for a London district. 

1. By alternating currents reduced from 2000 
volts to 60 volts by transformers. 

2. By direct currents reduced from 440 volts to 
110 volts by accumulators used as transformers. 

Cost of the Generating Station.—For the A.T. 
system he would adopt the figures given by Mr. 
Kapp, in which the price of the dynamos re- 
quired for a 10,000 lamp plant, including a reserve 
equal to 885 kilowatts, was put down at 5540I. 
With regard to motive power the writer had esti- 
mated it at 12/. per indicated horse-power, which 
he (the speaker) thought far too high; he should, 
therefore, take it at the lower figure of 8l. 12s., 
thus reducing the cost to 12,5001. He had esti- 
mated the cost of the building, chimney stack, 
water tanks, connections for water, drains, all mea- 
suring instruments, and other accessories at 11,000/., 
thus bringing the total cost of the generating station 
on the A.T. system to 29,0401. For the B.T. system 
he proposed to provide plant exactly similar to that 
he had already supplied at Vienna, in which the 
dynamos finished two-thirds of the maximum net 
output of 600 kilowatts. They required, therefore, 
about 448 kilowatts at the terminals of the accumu- 
lators, or adding 8} per cent. for loss in charging 
mains, 490 kilowatts in the generating station ; 20 
per cent. of reserve power would bring this up to 
600 kilowatts, equal to 1000 indicated horse-power. 
Such a plant could be conveniently divided into six 
sets of combined engines and dynamos, each of 100 
kilowatts capacity. Adopting the same figures as 
before, these would cost 48001. for the dynamos and 
86001. for the motive power, and adding 8000I. as 
the cost of the smaller buildings, &c., required on 
this system, the total cost of the generating plant 
would, in this case, be 21,5001. He would assume 
on the A.T. system that there was one transformer 
to every two houses, as, though Mr. Kapp had pro- 
posed a different plan, he (the speaker) did not 
think any economy would be effected by it. 

TaBLE III.—Cost of 10,000 Light, or 600 Kilowatt, Plant. 
A.T.—Alternating Transformer Distribution. 
Generating station, buildings, chimney shaft, £ 
water tanks, and general fittings 11,000 
Dynamos and exciters—865 kilowatts, 
spare sets, divided as convenient 5,540 
Motive power, ¢.¢., engines, boilers, steam and 
feed connections, belts, &c., at 8l. 128. per 
indicated horse-power_.. 
500 transformers, i.e., one 
houses, at 15/. each ee os oe ap 
2000 yards primary or charging main, exterior 
to area of supply, at 3087. per 100 yards 
20,000 yards distributing main, 60 mm. se 
area, at 911. 7s. (see Table I.) .. oe 
Regulating gear x oe we 


including 


12,470 
7,500 
6,160 


to every “pair of 
tional 
oe 14,270 

500 


67,440 
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TABLE I.—Cost or Layinc 100 Yarps or DovusLe ConpuctoR UNDERNEATH THE FOOTWAY OF A 
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Single. | | | Two Sets. Four Sets.| Six Sets. 
ao No-16.| # | # | a me) bots : 
Area, squareinch .. .. .0032 0773 | = .1613 0.25 0.5 10 | 20 3.0 
» millimetre .. ..| 208 | 14.6 50 | 104 161.25 322 645 1290 1935 
Weight per 100 yards run Ib.| 7% | 53h 183} 392 | 578 1153 2306 4612 6918 
£a4d/£ adi Ssadjij£adi Ladi Ff adifad'Zsa.d.)£ 8. d. 
Cost of copper at 73d. -|0 410114 6 518 0 j 1213 0, 1815 0, 37 5 O}| 7410 0 149 O O |224 0 0 
Cost of insulation .. +13 24 8 611 2 0 | 2417 0 | 3517 0) 70 15 0 |141 10 O 283 0 O /424 0 0 
Total cost of cables c -|-1 83 06 3 0:17 0 0 | 37 10 0 | 5412 0 108 0 0 |216 0 0 432 0 0 \648 0 0 
Casing, bitumen, andcement .. -|5 805 5 O} 8 0 0/1210 0; 1210 0; 16 0 0} 22 6 0} 40 0 0} 55 0 O 
Labour laying ee — ee |3 004 00 500; 500; 6 0 0,10 0 0;18 0 0; 35 0 0/50 0 0 
Trenching and ——- ae =e -/25 0 025 0 0} 25 0 0/2 0 0 | 2 0 0)' 2 00; 2% 0 0/30 0 0| 3 0 0 
Surface boxes and connection .. 5 007 0 0} 10 0 0,10 0 0;10 0 0/}10 0 0/10 00/10 0 0;10 0 0 
Engineer and superintendent .. +3 00400 500; 500 | 6 0 0)10 0 0) 10 0 0) 20 0 0/% 0 0 
Total .. ee ee .}4211 051 8 0} 70 0 0/95 O 0/114 2 0 1179 0 0/3801 0 0 567 0 0 \828 0 O 
Add extra, if copper, at 94d. (01108 6 170 217 0 | 3 5 0| 810 0 | 17 0 O | 34 O 0; 51 0 0 
4212 15116 0| 71 7 0/9717 0/117 7 0 '187 10 0 318 0 0 ‘601 0 O |874 0 O 
Cost of copper per pound, laidcomplete| 513 6 019 4 07 9/] 05 0/ 0 41)! O 8.33) 0 2 8% O 2 7} O 2 6 
Qurrentinampéeres, ..  .. ..| 12 | 81 28 58 90 | 130 360 | | 7x 1080 
Cost per ampére --/3510 06 8 0} 210 6 113 9 160 110; 017 6 | 016 8 016 1 
| | 
TABLE II.—Cost or Layine 100 Yarps or Dousite Conpucror or Bark Copper CARRIED ON 
INSULATORS IN A CULVERT. 
seesect Seen Peary nan Dated, Nena 
Area in square inches .. arith La 0.25 05 | a 2.0 } 2.55 8.00 
we ae bg aye | ae Piatt 161.25 = 4 H on pin | ue = 
Weight of copper in pounds per 100 yards.. 576 | | 
. ” fi ? £8. d. 42a) '2 aid £ad|& ad. 2a 4d. 
Cost of copper at 73d. per pound .. 1815 0 37 56 0 | 7410 O | 149 0 O | 190 0 © | 224 0 O 
Laying ee oo ee ae , 900 912 0; 912 0 915 0 915 0 10 0 0 
Inpalebete.. cc ce ae | He ID Tp ere 6 fr@iiac’ Ferree [oe Gigeh Big Ge poigiug & 
Six surface boxes and connecticns .. a ¥e --| 10 0 0 10 00;1000/; 10000 10 0 0 10 0 0 
Culvert, 18 in. by 12 in., for two lines conductor, in | | 
brickwork and cement, replacing pavement ..| 58 8 0 53 8 0 53 8 0 53 8 0 68 8 0 538 8 0 
Engineers and superintendence 3s 600 1000; 1000/; Wood 10 0 0 15 0 0 
Total .. os oe ee 97 7 6 120 9 6 | 157 14 6 | 939 263 7 6 | 31212 6 
Extra for copper at 9}d. per pound.. 3.5 0 810 0 17 0 0 | 34 0 0 4310 0 51 0 0 
Total .. es a ¥e 100 12 6 128 19 6 174 14 6 266 7 6 306 7 6 363 12 6 
Cost of copper per pound laid complete 42d, 27d. | 18. 2d. 18.8d. 12d, 12.6d. 
Current in ampéres.. ne ee wd a de 90 180 360 720 910 | 1080 
Cost per ampére .. we oe ee es ee «| 2.2.8 O14 5 | 098 | 07 5 069 | 0 6 8 





TABLE IV.—Workinc ExpENsES AND MAINTENANCE OF 


10,000-Licut, on 600-KrLowatTr, PLANT. 








| A.T. | 





Materials. 
Coals: 4380 tons at 17s. .. te és 


mae Rp ae een ae at i 
Oil, water, and petty stores: 1500 hours at 7s, 6d.+7250 hours at lg. .. 
00 5s. ve ee ée ae 


” ” 


Total cost of material .. 


Labour. | | 
2 foreman drivers at 45s. ; 6 drivers at 30s. ; 9 firemen at 24s. ; sundry labour 1388 8 0 
1 2 


Salaries. 
1 chief at 5001. ; 2 assistants at 200/. each ; 4 clerks at 80/. each 
1 


” ” ” ”» ” ” ” 


Maintenance of Plant. 
Motive power and dynamos : 10 percent. on 18,010. 
” ” ” 13,4001, 
Buildings and fittings: 5 per cent. on 11,000... 
g000/. 


Transformers : 10 per cent. on 75001, .. 
Accumulators : 15 . 96002. .. 
Mains; 7} per cent. on peony aa ae 


, 2 . ere oe 
Regulating gear : 10 per cent, on 5001. 
10 per cent. on 2,500/, 


2100 units x 365 days = 766,500 units. Cost per unit 














| B.T. 
le eels wt) se ee ake 
8723 0 0 | 
Pr 2 2167 0 0 | 
‘| 9250 0 | 
wu a | 350 0 0 | 
eT ee fee 
| 
zi s | 975 0 0 | 
| | 
..| 1220 0 0 | 
pe # | 1020 0 0 | 
2,608 § 0 |——. 1995 0 0 
| 
| 1801 0 0 | 
- | 1340 0 0 | 
5500 0 | | 
| mM | 400 0 0 | 
| 759 0 0 =" | 
14400 0 | 
1632 5 0 a | 
ma 656 10 0 | 
500 0 a 
os = | 2500 0 
——-~——| 4,688 5 0 |—— | 4086 10 0 
| 11,939 13 0 \"g508 10 0 
3.75. 2.74. 











B.T.—Accumulator Transformer Distribution, 
Generating station, buildings, chimney stack, 


water tanks, and general fittings ae oe 8,000 
Dynamos—600 kilowatts, in six sets of 100 kilo- 
watts each .. se ~ oe on — 4,800 
Motive power, t.¢., engines, boilers, steam and 
feed connections, &c., at 81. 12s. per indicated 
horse-power .. ea a pe Pe a 8,600 
4 groups of accumulators, in all 240 cells, in 
series, at 401. per cell, including stands ea 9,600 
2000 yards charging main, at 306/. 178. 6d. per 
100 yards (see Table II.) .. se oe na 6,137 
20,000 yards distributing main, 161.25 mm. sec- 
tional area, at 100/. 12s. 6d. (see Table If.) .. 20,125 
Regulating gear ” - Ls as 2,500 
59,762 


Accumulators to be used as transformers must 
be of sufficient capacity to supply 200 kilowatts 
during the hours in which the demand exceeded 
the 400 watts supplied by the dynamos, and he 
therefore proposed to provide four groups of accu- 
mulators, each group having a capacity of 259 
kilowatts, which would provide for a maximum 
demand lasting five hours, which condition of things 
was very unlikely to occur even in times of fog. 
The batteries should be capable of being discharged 
without damage and with fair efficiency at the rate 
of 650 kilowatts, so as to meet any possible inter- 





ruption of the charging current. 





Distribution.—In the case of the A.T. system the 
charging mains, so faras they lie within the area of 
supply, are in reality the distributing mains, in other 
words 20,000 yards were required to reach the 
houses, which for 2000 volt circuits were usually of 
50 millimetres cross-section, costing when laid 
71l. 7s. per 100 yards, as shown in Table I. 
For the 2000 yards charging main a section of 645 
millimetres must be adopted, which, laid in cable 
form but without street boxes, would cost 308/. per 
100 yards. It would not be safe to lay wires at such 
high potential, as bare wires or the risk to work- 
men would be too great, and the cable form must be 
adopted. For the B.T. system he proposed to use 
bare copper mains of 0.25 in. section for the dis- 
tributing mains, costing at the rate given in Table IL., 
100/. 12s. 6d. per 100 yards. The charging main 
would have to carry 910 ampéres, and would cost, 
laid in a cement culvert, 3061. 17s. 6d. per 100 
yards, or atotal of 61371. 10s. for 2000 yards. The 
regulating gear he had putdown at 500/. for the 
A.T. system, and 2000/. for the B.T. system, so 
that the total cost of the A.T. system, as given in 
Table III., was 57,440/., against 59,702/. for the 
B.T. system. 

Comparison of Working Cost and Maintenance.— 








The generating plant on the A.T. system had to be 
run continuously, hence the larger engines would 
only be running on an average of three hours per 
day, and assuming that the dynamos could be run 
in parallel with the generating machinery might have 
an efficiency of 75 per cent. during these hours. 
As the transformers would not be working at their 
full efficiency under low outputs, it was probable 
that when the plant was working at the rate of 
500, 400, and 300 kilowatts, the total efficiency 
would not exceed 54 per cent., and assuming that 
the engines used 23 lb. of coal per indicated horse- 
power, 6.2lb. would be required per kilowatt. 
The output during these hours might be considered 
as 60 per cent. of the total, and during the remain- 
ing twenty-one hours of the day the transformers 
would be working at a very low output, when their 
efficiency would probably be reduced to 30 per cent., 
and the efficiency of the generating gear to 50 per 
cent., or a total of 15 per cent. only, and these 
figures he had adopted in preparing Table IV., which 
gave the working expenses and maintenance of 
10,000 light plant on both systems. 

After the reading of the paper the discussion 
was commenced by Mr. Kapp, and lasted all the 
remainder of the evening, when it was adjourned 
till the next meeting; we shall, therefore, hold 
over our report of it till we are able to present it in 
its entirety. 








CARBO-DYNAMITE. 


Ir has for long been recognised by scientific and 
practical men that the ordinary dynamite of com- 
merce, though a very excellent explosive, possesses 
some qualities which militate greatly against its 
general adoption. These are the disagreeable and 
deleterious fumes almost invariably met with in 
shafts and tunnels after explosions, giving rise to 
what is known as dynamite headache ; this is also 
frequently experienced when the material is much 
handled, for instance, if the cartridge has to be 
cut to fit a smaller borehole than that for which 
it was made. The other and really more important 
objection arises from the exudation of nitro-gly- 
cerine from the absorbent with which it is mixed, 
if the dynamite is allowed to get wet. Such a con- 
dition presents elements of great danger; for in- 
stance, a box of dynamite subject to wet may have 
a quantity of exuded nitro-glycerine on its sides or 
bottom ; if this was roughly knocked, or if the box 
be drawn along the floor or ground, a terrific ex- 
plosion may ensue. Again, when putting damaged 
cartridges into a borehole, some of the nitro-gly- 
cerine may adhere to the sides; the subsequent 
tamping of the hole has, in many instances, been 
known to cause a premature explosion, resulting 
fatally or disastrously to the workmen in the 
vicinity. In cases where the dynamite is not all 
exploded, but some remains and smoulders, many 
instances are recorded of death resulting from the 
inhalation of the poisonous fumes generated. 

Of late years, many explosives have been in- 
vented, in which nitro-glycerine is the explosive 
agent, but the absorbent preparations have been 
altered with a view to obviating the before-men- 
tioned objections to dynamite. Some very ex- 
cellent results have been obtained, but in the 
majority of cases the price exceeds considerably 
that of dynamite. 

Messrs. W. D. Borland and W. F. Reid have 
lately patented an explosive with nitro-glycerine as 
the base, substituting as an absorbent, carbon for 
kieselguhr. The theory suggested by the use of 
carbon as an absorbent is, that in itself carbon 
is inflammable, therefore when the preparation 
—carbo-dynamite—is fired in the usual manner, 
the combustion of all the particles is practically 
complete, whereas with dynamite, the absorbent 
kieselguhr being an uninflammable and infusible 
earth, the entire combustion of the composi- 
tion is impossible, and carbonic oxide is evolved 
from the unconsumed particles of the charge. 

On the 17th inst., at Treherbert, Rhondda 
Valley, South Wales, a series of comparative experi- 
ments were made with dynamite and carbo-dyna- 
mite in the presence of a large party of consumers 
and experts. In the absence of Mr. W. D. Bor- 
land, the trials were conducted by his co-inventor, 
Mr. W. F. Reid, assisted by Mr. E. G. Clayton, 
In all, ten experiments were made. The inven- 
tors of carbo-dynamite claim for it three most 
important qualities, namely, a price not higher 
than ordinary dynamite, a greater explosive force, 
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and that water has no effect upon the material. 
That this explosive should have greater force than 
dynamite is not to be wondered at, because over 90 
per cent. of its total is composed of nitro-glycerine, 
and the absorbent is in itself highly combustible, 
whereas with dynamite the amount of nitro-glycerine 
absorbed by kieselguhr is much lower, and the 
absorbent represents so much non-explosive sub- 
stance. 

Tests Nos. 1 and 2 were made by blowing up 
large boulders with dynamite and carbo-dynamite 
respectively, but as a means of comparison they 
were unsatisfactory from a practical view, on ac- 
count of the boulders presenting such different 
conditions ; both explosives did their work well, 
but the relative explosive force of the different 
materials could not be estimated. 

Test No. 3 was made by exploding about 14 lb. 
of carbo-dynamite in a borehole in the heading of 
the Rhondda and Swansea Bay Railway Tunnel, now 
under construction; the shot was fired near the 
face, about half a mile fromthe tunnel mouth. The 
heading was well ventilated by the exhaust air 
from machine drills, but on rapidly returning to 
where the shot was fired, no fumes were discernible 
by smell, excepting those from burning fuze; a 
large quantity of rock was dislodged. 

Test No, 4 was carried out under similar conditions 
to No. 3, dynamite being substituted for carbo- 
On returning at once after the shot was 
fired, the ordinary smell of dynamite fumes was 
discernible. Much about the same quantity of 
rock was dislodged as before, but owing to the 
impossibility of exploding two shots, in rock of 
exactly the same strength, owing to its many veins, 
the quantities dislodged cannot be taken into ac- 
count as a practical comparative test. ot 

Test No. 5 was for the purpose of determining 
the relative explosive force of dynamite and carbo- 
dynamite. Two lead cylinders, exactly alike, were 

laced side by side; their dimensions were 8 in. 
high, 4 in. in diameter, with a centre borehole of 
a capacity of 78 cubic centimetres, Each cylinder 
was loaded with an accurately weighed } oz. charge 
of explosive tamped with sand; they were fired 
almost simultaneously, and it was found afterwards 
by measuring with a gauge glass, that the dynamite 
explosive enlarged the cavity to 347, and the carbo- 
dynamite to 590 cubic centimetres. 

Test No. 6 was for a similar purpose to the fore- 
going. Two steel discs 3in. in diameter and ,'; in. 
thick, were placed upon steel collars. Charges of 
equal weight, of the different materials, were placed 
one on each disc; these were then fired. The 
dynamite explosion indented the disc exactly } in. 
and the carbo-dynamite ;, in. 

Test No. 7 was for the same purpose as the two 
foregoing. Steel tubes, 1ft. long, 1,5; in. outside 
diameter, and } in. internal diameter, were charged 
respectively with } oz. of dynamite and carbo- 
dynamite ; they were tamped with sand and fired. 
In each case the steel tube was burst open ; in the 
case of the carbo-dynamite, the tube was shot into 
the air for about 40 ft. vertically, and under where 
it lay, a large hole was torn in the soil ; the dyna- 
mite tube was turned over, without flying in the 
air, and only a slight depression in the soil under- 
neath resulted from the explosion. 

To show the force of carbo-dynamite, a double- 
headed steel rail, 80 1b. section, was laid on the 
flat, on stones, the bearing being about 10 ft. 
A charge of 1} 0z. of the explosive was placed 
on the web of the rail, midway between the bear- 
ings. When this was fired the rail was shattered 
for a distance of about 9 in., the two ends being 
thrown some feet apart, while the shattered pieces 
were driven into the ground, underneath the point 
of explosion. 

To show the relative solubilities of the explosives, 
equal quantities were placed in clear bottles, and 
filled with water. After some time the water in 
the bottle containing dynamite assumed the con- 
sistency of pea-soup, while the carbo-dynamite was 
unchanged, and though the bottle was shaken 
thoroughly and vigorously, neither the clearness of 
the water nor the appearance of the explosive sub- 
stance were altered. It is stated that some carbo- 
dynamite placed in water eight months ago pre- 
sents. now the same appearance as when first 
immersed, and that its explosive quality is un- 
altered. : ' 

It is to be regretted that the time available 
would not permit of tests being instituted to show 
whether carbo-dynamite may be regarded as a 
flameless explosive, but the inventor states that the 





material can be prepared with a large percentage of 
water ; and that the steam generated by the explo- 
sion extinguishes at once all flame, therefore the 
explosive is eligible for use in coal mines and other 
dangerous places where a flaming compound would 
ignite the floating dust or gases and bring about 
disastrous results. 





THE AMERICAN SOCIETY OF CIVIL 
ENGINEERS. 


(From our New York CorRrESPONDENT.) 


A RECENT annual meeting of this Society was 
held at the house of the Society, and the occasion 
brought together many members of distinction, also 
many who expect to be distinguished by following 
in their footsteps; it is, therefore, proper to chronicle 
such events as they may serve as guides for the 
future race of engineers, so that ‘‘ he who runs may 
read” and then stop running. 

In the first place for their encouragement, it may 
be stated that from a membership of 1110, this 
Society has lost by death but eleven during the past 
year, which goes to prove either the profession is a 
healthy one, or else that engineers are as a rule tough 
in the physical sense. It may be wondered why this 
preliminary matter is introduced into this article, 
but it is to lead up to the great question of the 
day, viz., the creation of a student grade in the 
Society of Civil Engineers, by thus setting before 
the numerous applicants the advantages to them 
of membership. 

The Transactions have grown so bulky, that here- 
after they will be issued in two volumes instead of 
one, which will delight (?) whoever makes the index, 
but this unfortuaate man can think as a palliative 
of the pleasure to the binder, who can now double 
his business, and presumably his profits. He may 
also reflect on the delight (?) of a searcher after in- 
formation, who by dint of hard work locates a paper 
he wants to examine, in 1887, and after obtaining 
one volume for that year, finds the paper is in the 
other volume. It always is so ; the writer cannot 
explain it, unless on the theory of the depravity of 
inanimate things, but he knows the fact. 

The Board of Direction touched in their report 
on the financial status of the Society. After pre- 
mising that the present quarters of the Society 
are too limited, it stated that 9169.50 dols. had been 
subscribed to enlarge them. It is, however, pretty 
well understood that a grand effort will be made to 
procure a subscription aggregating a much larger 
amount, when it is designed to either build a new 
house or buy a suitable one. 

A committee on technical education was sug- 
gested at the last convention, to report to the 
Society from time to time what progress was made 
in technical education, and to suggest methods of 
improvement. This matter was referred to the 
Board, who showed great judgment in reporting 
adversely, for while a report of progress was not 
a difficult thing to compass, ‘‘ suggestions relative 
to this subject” would divide a committee of 
archangels, and prove a larger ‘‘apple of dis- 
cord” than that of antiquity, and we have no Paris 
among our members, although we boast of several 
Adonises. 

Why is it, it may be asked, that some members are 
so afraid that matters may be not done just right, 
that they are continually trying to amend this and 
fix that, changing phraseology ambiguous in their 
eyes, which has stood the test of years with hundreds 
of other members, and never been misleading, and 
adding explanatory notes, &.? Such members 
are useful to occupy time when there is little else 
to do, but are undoubtedly a great nuisance in 
general, The same state of things obtains on some 
railroads ; the superintendents are everlastingly 
issuing new orders and new rules till the employés 
have not any idea what is expected of them, and 
the rules are too voluminous to be carefully read 
or understood. The Society of Civil Engineers used 
to be remarkably free from the amendment member, 
but he seems to be numerous of late. Whether 
the Mechanical Engineers, which is a newer organi- 
sation, will also develop a creation of this form of 
mild insanity remains to be seen, but thus far he 
has not ‘‘ materialised” there. Perhaps their 
constitution is a more perfect document, for the 
membership is almost as great as that of the Civil 
Engineers, and still isthe amending member absent, 
for which ‘ Laus Dei,” says the Mechanical Engi- 
neer. 

The Norman medal was awarded to Edward 
Bates Dorsey, for his paper on ‘‘ English and 





American Railways Compared.” The Rowland 
prize went to C. C. Schneider for his paper on the 
‘‘Niagara Cantilever Bridge,” which he designed 
and constructed, and the advent of which marked 
an era in bridge engineering. Milwaukee was 
then selected as the place for holding the next 
convention. 

The report of the Committee on Standard Time 
was next considered. This subject is not of much 
interest to the residents of England, for your lines 
run practieally north and south, and have no great 
variations ; but in America, where there is about 
the difference between eastern and western time 
that there is between London and New York City, 
it is a very important question, and has received 
the attention due to itsimportance. If any of your 
readers lived where there were three kinds of time 
as there used to be in points in the interior of this 
country, he would realise to its fullest extent what 
was meant by ‘‘ mean time.” 

If such a town for instance (and this is not an un- 
usual case) had several railways, each one running 
on a different time, and the traveller had to make 
calculations from their time tables to reduce to 
local time, he would appreciate the advantages of 
standard time, and he would realise them still more 
if his own standard chronometer was set to New 
York time, which again varied from 35 to 40 minutes 
from the local time. It was natural, therefore, 
that this report was listened to with close attention. 
There is a plan to have the system taught in the 
public schools, and it should undoubtedly be carried 
out. It may sound a little strangely at first to speak 
of eighteen minutes past twenty-one o'clock, but 
habitual use will so accustom the ear to the new 
method that nothing will be thought of it in a very 
short period. 

The ballot for the ensuing year showed the 
election of Mr. Thomas C. Keefer, of Montreal, 
Canada, for President; J. J. R. Croes, New York 
City, for vice-president ; John Bogart, New York 
City, secretary; George S. Greene, New York 
City, treasurer. For directors the following : 
Mendes Cohen, Baltimore, Md. ; Jos. M. Wilson, 
Philadelphia, Pa. ; Stevenson Towle, New York 
City ; Charles B. Brush, New York City ; Alphonse 
Fteley, New York City. 

And now came the struggle of the amenders, 
since the business was about disposed of, and some- 
thing had to be done to fill up time, The arena 
presented a lively spectacle, and the proceedings 
were inaugurated by something like that which 
marked the convening of the first city council in 
John Brougham’s great drama of ‘‘ Pocahontas.” 

** Beginning in the usual way, 
What we did yesterday 
We undo to-day.” 

So, in order to cut entirely loose from any 
anchorage and permit the Society to drift, and thus 
give the amplest opportunity for all and every sug- 
gestion, the first step was to reverse the action taken 
at the Kaaterskill meeting regarding the creation of- 
a student grade. 

What was the actual result attained, is at present 
a question of doubt to your correspondent. Amend- 
ments to amendments and of amendments came in 
so fast-—-sometimes two at a time—from the double- 
barrelled amenders that no one could tell exactly 
what was accomplished, and just now the Society is 
something like the Irishman who could not tell 
whether he was guilty or not guilty till he heard 
the evidence. We do not know till the amend- 
ments are sent around for letter ballot what were 
to be submitted and what were rejected then and 
there. 

It seemed to be a prevailing sentiment, so far as 
the writer could learn, that creating a kindergarten 
for budding engineers was not altogether in the 
Society’s line. The junior grade already know more 
than the elder members, and the wisdom of students 
is proverbial. There is, however, one thing abouta 
student that always commends itself, and that is his 
self-reliance. Problems which puzzle men of experi- 
ence are a mere pastime to him. While at ascientific 
school, the writer recalls a man some classes below 
him, who designed a stone arch bridge of 400 ft. 
span, and he believes the designer has subsequently 
devoted his great head to selling dry goods, since he 
no doubt found the engineering problems too easy 
for his capacious mind. It is true we shall cut our- 
selves off from vast sources of information if we do 
not permit student members, but perhaps the older 
members may occasionally get a good seat at a 
convention or comfortable berth in a sleeper after 
the juniors are supplied, and that should be 
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ample compensation for the deprivation. This 
meeting had eventually to end, for the amend- 
ment business has to stop sometimes for want of 
material, and this end is always announced by the 
endeavour to combine old amendments with new 
ones, and pass off the united material as a new effort 
of some mighty brain. If this meeting results in 
so relieving the members’ minds that no amendments 
will be offered for five years, the Society is to be 
congratulated. The writer belongs to one associa- 
tion where this interval of five years is insisted on 
as a period between amendments of the constitution, 
and the association is a flourishing one. The con- 
stitution was first carefully revised by a competent 
Board, and a week was spent onit. The amend- 
ments offered by this Board were discussed by the 
association and adopted with the proviso that 
further amendments could only be offered after an 
interval of five years, and at the expiration of that 
time but one amendment was offered and it was 
rejected. Since that time no amendments have 
been presented, although two occasions for them 
have occurred. 

In the evening the Society listened to an illus- 
trated lecture on the Panama Canal delivered by 
Lieutenant C. C.,Rogers, U.S. Navy. This officer 
went to the isthmus in April, 1887, and the lecture 
is the result of what he saw, believed, and ima- 
gined. Lieutenant Rogers made perhaps the en- 
tirely unnecessary statement that he was not an 
engineer, for the careful perusal of his lecture 
would show the fact conclusively, and it is believed 
that, like Sir Joseph in ‘‘ Pinafore,” ‘‘ he means 
well but he does not know,” It isalsoa mark of M, 
de Lesseps’ ability, or perhaps shrewdness, that he 
always selects just this kind of man from every 
nation but France, to inspect his canal and report 
on it. Men above suspicion of any unfair repre- 
sentation; men of integrity; but men whose 
opinion on canals, and especially this canal, are of no 
value whatever. Nor is Lieutenant Rogers alone 
in such selection. Several similar cases might be 
named. Now, if M. de Lesseps really wants an 
expert scientific opinion which will carry weight not 
only in America but in Europe, let him invite engi- 
neers like James Francis, General George Greene, or 
General Newton. No doubt both Mr. Francis and 
General Greene, the latter over eighty, would go in 
a moment. But not a bit of it, M. De Lesseps 
does not do anything of the sort. 

In regard to Lieutenant Rogers’ lecture, it is 
tinged with the same optimistic views which mark 
all M. de Lesseps’ statements. The lieutenant 
claims that he saw the canal from end to end, but 
perhaps much of it was ‘‘ seen through a glass darkly 
and not face to face.” In other words, wherever 
there was a chance for him to see a weak point he was 
so well entertained that it attracted no attention, 
and we say this with no personal knowledge of the 
lieutenant, and mean no reflection on him whatever. 
Moreover, his statements are of a vague and un- 
satisfactory character. M. de Lesseps will avoid, 
in one place, the interference of the Chagres River 
by ‘‘ diverting it.” This sounds very simple, and 
it may be noted the river requires a great deal of 
diversion, for it crosses the canal twenty-eight times. 
Again, to restrain the great floods, simply ‘‘ dam 
the river ;” or further, we have only to ‘‘ deflect 
the Rio Grande,” which crosses thirteen times, thus 
to prevent any interference by it, and by a few 
other little matters of this sort, presto! the canal 
is built. This is, in general, the tone of the lieu- 
tenant’s lecture, and it simply reflects the methods 
put forth by M. de Lesseps from time to time, and for 
which he has been once or twice been put to shame 
by engineers, men who really knew, and who did not 
simply make vague statements. M. de Lesseps once 
solemnly said, he would never have anything to do 
with the canal unless a tide-water one was built, and 
he was assured at that time by American engineers 
who had studied the problem far more than all his 
staff combined, such a canal was impossible at a rea- 
sonable price ; this was several years ago, and now, 
even he has reached the same conclusion, viz., the 
canal must have locks. The dam in question, accord- 
ing to Lieutenant Rogers, is to be 300 metres long 
and 35 metres high, and the lake so constructed is 
to be discharged through a deflection of the Chagres 
River 1200 metres long ; if, however, it overflows or 
gets too wide, the remedy is most simple, ‘‘ just fill 
up the sides.” ‘‘It will thus be seen,” says the 


lieutenant, ‘‘the former plan of an elevation of 63 
metres for the dam,” has been abandoned. Here is 
a simple solution of an engineering problem of the 
It is like the old rule ‘‘ add 


greatest magnitude. 


EXCAVATIONS ON THE PANAMA CANAL. 












































| 
Cubic Metres in Canal, ’ 
Divi- Ne A eter n Cana’ Cubic Metres in Deflections. 
sions. Contractors. Sections. | Men Seen Titi. tat l, l ar er Pe Oey Rn mee ey mee me 
| | Ployed. | totst. |Removed.| Remaining.| Total. _Removed.| Remaining. 
1. |American Contracting | (Colon .. 510 2,500,000 1,900,000 600,000 | 600,000 420,000 180,000 
| and Dredging Com- | { Gatun.. ” 560 6,300,000 | 5,300,000 | 1,000,000 | 3,000,000 | 2,600,000 | 400,000 
pany. Bohio Soldado | 1,200 | 5,500,000 | 2,100,000 / 3,400,000 | 1,100,000 "450,000 | 650,000 
| Total for Division 1..| 2,270 [14,800,000 | 9,300,000! 5,000,000 | 4,700,000 | 3,470,000 | 1,280,000 
| } 
Tavernilla 450 | 6,000,000} 500,000| 5,500,000 | 1,200,000 100,000 | 1,100,000 
2. |Vignaud, Barbaud, | ) San Pablo | 750 | 4,000,000 | 1,200,000 2,800,000 | °900,000 90,000} 810,009 
| Blanleuil, and Co. ’ |) Gorgona | 600 | 4,500,000 | 1,600,000 | 2,900,000 | 850,000 | 260,000 | 590,000 
| Matachin | 700 | 3,250,000 | 1,200,000 2,050,000 | 400,000 | 150,000 | 250,000 
| Total for Division’... 2,500 {17,750,000 | 4,500,000 | 13,250,000 | 3,850,000 600,000 | 2,750,000 
3. |Société de Travaux | Obi } | 
M : X |) Obispo .. «-| 1,400 {10,000,000 | 3,100,000} 6,900,000 | 900,000 90,000 | __—810,000 
Fo gag et Construc } tae i | 1,200 19,000,000 | 4,800,000} 14,700,000 | 500,000 ek 500,000 
. | <—a ! 
| Total for Division 3..| 2,600 29,000,000 | 7,400,000 | 21,600,000 | 1,400,000 | 90,000 | 1,810,000 
4 /Antiege: Sondereager, | } Culebra 1] 1,700 |23,000,000 | 2,100,000 | 20,900,000 | 
| : | | | 
: | ( Paraiso x] 950 7,000,000 | 1,800,000, 5,200,000 | 240,000 180,000 60,000 
* Pas Lateliier o4 | Cora | 70 | 1,600,000 | 4,000,000! 1,200,000 | 150,000 | 100,000 50,000 
Se ea ee 550 | 2,500,000 | 1,900,000! "600,000 | 100,000 | 30,000; 20,000 
| Total for Division5..| 1,570 11,100,000 | 4,100,000 7,000,000 | 490,000 360,000 | 130,000 
| Totals. . ..| 10,640 |95,150,000 |27,400,000| 67,750,000 | 9,940,000 | 4,520,000 | 5,420,000 
{ | ! | | 
and subtract and proceed as before.” We are first | tenant has evidently read ‘‘ Phcenixiana” to some 


informed that the earth has a movement of 12 in. to 
15 in. towards the axis of the canal per annum, and 
that the contractors admit they have thus far found 
no remedy, but the lieutenant dismisses the difficulty 
with the statement, that by the removal of such large 
quantities of material, the conditions of support 
are altered (there is no doubt of this last), and 
the centre of gravity of the mass so changed, that 
eventually it must acquire its equilibrium. This 
equals the hunter’s reasoning when his dog, so he said, 
climbed a tree to get away from the pursuing bear. 
‘* But,” said a sceptic, ‘‘a dog can’t climb a tree.” 
‘¢T know it, he can’t ordinarily, but the bear was so 
close he had to.” It was noted at this point that the 
gravity of his hearers was certainly affected by his 
ready solution of the evil of slipping earth. It is 
very simple, when one thinks of it. You only have 
to take away the supports in such a manner that the 
mass so changes its centre of gravity as to tip the 
other way, and the more you remove the support 
the more it tips, until finally it raises the bed of the 
canal above all possible danger. It was when the 
lecturer came to figures of cost that even he felt 
obliged to admit some very significant truths, among 
which was the statement that the canal could not 
be built for the 240,000,000 dols., nor even for 
375,000,000 dols.; that three-fourths of the 
240,000,000 dols. had been spent in May, 1887, and 
it may be said parenthetically the expenses since have 
more than kept pace with the work. The lecturer, 
however, characterised as absurd the statement that 
if 32,000,000 cubic metres had been excavated in 
five years it would require twelve more years to 
complete the remaining 73,000,000 cubic metres. 
Nowif he reflects that the work hitherto done is the 
easiest part of the job, even he may not find the 
statement quite so absurd as he thinks, especially 
when it is considered there is an unlimited amount 
of work to be done, if the throwing out the earth 
for it to run in again, as is now being accomplished 
at Culebra, is to proceed till that centre of gravity 
has been sufficiently changed. The lieutenant 
argues, from Chas, de Lesseps’ statement, that two 
years would be required to get from Colon to Km, 44, 
and from La Boca to Paraiso (this leaves out the 
most @ifficult part of the problem), hence that seven 
years might see the end, and yet M. de Lesseps 
cheerfully insists he will go through it in 1890. He 
may do so after the manner of Artemus Ward’s 
trip to San Francisco before the present style of 
transit was completed. The lieutenant’s methods 
of ascertaining whether or not the canal could be 
eventually completed are somewhat akin to those 
pursued by the celebrated John Phcenix in obtain- 
ing the mean time of a locality. Lieutenant Rogers 
asked. the various parties he met on the isthmus 
their opinions, and concludes as follows: ‘‘ But 
from all sides, friendly or otherwise, arose the same 
admissions that the canal poses no insuperable 
obstacles.” Phoenix, on the other hand, meets a 
native and asks him what is the time of day ; the 
man strikes his thigh, gazes at the sun, and re- 
marks, ‘‘ Wall, I reckon it’s about 11 o’clock.” 
Another native similarly interrogated said, ‘‘ It’s 
about 12, I think.” So Mr. Phoenix fixes the mean 








time at 11.30, and ‘‘ that settles it.” The lieu- 








ose. 

he lecturer concluded with the following’ re- 
marks : Between March and September, 1887, the 
amount excavated was 5,556,000 cubic metres. Re- 
turns since then are not at hand, but it is fair to pre- 
sume that the cube extracted since last March will 
approximate 10,000,000 c.m., so that the total cube 
extracted to date is about 42,000,000 c.m. Senor 
Armero, agent of the Colombian Government ina re- 
port dated September 1, 1887, states that the total 
excavation will amount to about 168,000,000 c.m., 
an estimate exceeding that of the company by 
63,000,000 c.m. It is true that many will refuse to 
accept the company’s figures as correct. But if its 
estimate be too small, Senor Armero’s is equally too 
large, and personally I incline rather to the belief 
that the approximate mean of these two estimates, 
or about 125,000,000 c.m., will prove to be the real 
cube. Senor Armero estimates the whole sum yet 
required as 3,012,495,400 francs, or 602,639,080 
dols. This fabulous sum he believes will be raised, 
because so many millions are already sunk in the 
work, and one-half million holders of stocks and 
bonds are interested, and the honour of France is 
at stake. But at the rate of progress so far attained, 
the work cannot be completed, nor can even the 
temporary canal, with locks, &c. (now proposed by 
M. de Lesseps), be opened to traftic in 1889 or in 
1892, the year in which the concession terminates. 
M. de Lesseps now proposes to excavate the 60 km. 
of lowland to the present dimensions, and to form 
of the 14 km. of the highest land a reach or lake con- 
necting with the lower reaches on the Atlantic and 
Pacitic sides by locks. Dredges will continue the 
excavation of the reach, and thus the excavation to 
a sea-level canal will continue along with the pas- 
sage of traffic and its consequent financial gains. 

A study of the map would throw some light on the 
relations of the work done to that to be done, espe- 
cially the study of the profile. Sotuch for the his- 
tory and horoscope of the Panama Canal, as seen 
through French glasses, whether empty or full. Now 
for some conclusions, one of which is, that in general 
George Law and the South Sea Bubble are not a cir- 
cumstance by comparison to this canal. It is stated 
that of 59,000,000 of shares, held by 102,230 per- 
sons, 80,839 own only one to five shares each, and 
only 2248 more than twenty shares each. Most of the 
150,000,000 dols. loaned on bonds was also from 
small and new investors, so that it is estimated that 
from 400,000 to 500,000 different heads of families 
will suffer at what seems the inevitable end. The 
obligations of the company are already 324,500,000 
dols., and the work is but begun. 

The best estimates available to the writer fix the 
amount actually completed at one-fifteenth of what 
is necessary to perform in order to finish. Even 
the French Cabinet seems to be awaking to the fact 
they are to some extent responsible for this state of 
affairs, in permitting M. de Lesseps to go thus far 
without hindrance, for the Government has refused 
by a unanimous vote M. Lesseps’application for per- 
mission to issue a lottery loan, and Panama Canal 
shares have had a heavy fall in consequence. It is 
hard to see what the company will now do, as last 
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| year’s loan was only floated in part and at the great 
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sacrifice of a 200 dols. bond for 88 dols. cash, and 
this with the equivalent of a lottery feature, viz., 
that a certain proportion of bonds were to be drawn 
each year by lot and paid off at par. 

A general meeting of the Panama Canal Com- 
pany was called for January 28th, but did not 
result in anything, while news from the isthmus 
says the building of the locks has already been 
commenced, so that the tide water project is 
already abandoned. 

What then isthe probable future of this enterprise? 
This is agrave matter and may prove even an inter- 
national episode. One thing is quite certain ; the 
United States is thoroughly committed to the protec- 
tion of the isthmus, and will never permit a canal 
controlled by any foreign nation to be maintained, 
whether our present weak-kneed Secretary of 
State, Mr. Bayard, is in office or not. This is no 
fishery question, it involves too much of the Monroe 
Doctrine, and no political party could treat the 
matter in either a cavalier or pusillanimous manner 
and retain any hold on the American people. The 
erection of a statue of Liberty at every seaport 
would have no soothing effect on the citizens, and 
while we all admire the French, and have a sympa- 
thetic bond of a republican form of Government, 
yet the fate of the unhappy Maximilian must prove 
an eternal warning to even France in regard to 
enterprises on an adjacent territory. There is no 
subject on which this nation is more sensitive and 
more united, and no doctrine to us like the Monroe 
Doctrine, noris there one in whose support blood and 
money would be more freely poured out. ‘‘ The pru- 
dent man foreseeth the evil and hideth himself, but 
the simple pass on and are punished.” If Americahas 
appeared more or less indifferent to this enterprise 
heretofore, it is because her people have never 
believed it would ever come to any successful con- 
clusion ; if a contrary opinion gains ground, it will 
soon appear how our people regard the matter, and 
they will then give no uncertain sound. 

(To be continued.) 








NOTES. 
Proportions OF STEAM BoI.ers. 
In a recent communication to the Société Scien- 
tifique Industrielle of Marseilles, M. D. Stapfer 


remarked that as he had never met with any good 
practical rules for the proportions of boilers for 
steam engines, he had taken the trouble to examine 
a very large number of different types, which were 
working satisfactorily, and from them had deduced 
the following rules. The water level in the boilers 
of torpedo boats was usually placed at two-thirds 
the diameter of the shell, and in marine, portable, 
and locomotive boilers at three-fourths this dia- 
meter. The surface from which evaporation took 
place should, however, be made greater as the steam 
pressure was reduced, that was to say, as the size of 
the bubbles of steam became greater. To produce 
100 lb. of steam per hour at atmospheric pressure 
this surface should not be less than 7.32 square 
feet, which may be reduced to 1.46 square feet for 
steam at 75 lb. pressure and to .73 ft. for steam at 
a pressure of 150 lb. It is for this reason that 
triple-expansion engines can be worked with smaller 
boilers than were required with engines using steam 
of lower pressure. ‘The amount of steam space to 
be permitted depends upon the volume of the 
cylinders and the number of revolutions made per 
minute. For ordinary engines it may be madea 
hundred times as great as the average volume of 
steam generated per second. The section through 
the tubes may be one-sixth of the firegrate area, 
when the draught is due to a chimney from 27 ft. 
to 33 ft. high, which in general corresponds to a fuel 
consumption of 12.3 1b. of coal per square foot of 
grate surface perhour. This area may be reduced to 
one-tenth that of the grate when forced draught is 
employed, but for flue boilers without tubes the area 
through the flues should not be less than one-third 
or one-fourth the grate area; 


ARCHITECTS’ REGISTRATION BILL. 

The promoters of the Architects’ Registration 
Bill did a sensible thing in withdrawing it when 
the second reading came on last Tuesday even- 
ing. Mr. Murphy, whose name appears on the 
back of the Bill, stated in the House that the 
opposition was promoted by three of the most 
exclusive societies in London, his ire being appa- 
rently roused by the fact that the institutions 
in question insist that their members shall be 
competent men. The full force of Mr. Murphy’s 
statements, however, can only be properly gauged 





when we remember that a single one of these very 
exclusive societies contains over 5000 members of 
all grades. On the other hand, the Attorney-General 
thought that when the House considered what had 
been done by civil engineers during the past fifty 
years it would be impossible to say that there was 
any defect in the way in which their duties had 
been performed. It was a monstrous thing to pro- 
pose that the members of the Institution of Civil 
Engineers should not be allowed to call themselves 
civil engineers unless they were registered under 
the provisions of the Bill. He further pointed out 
that architecture had enormously improved during 
the past forty years, and desired that the promoters 
of the Bill should show how the present system had 
failed. This was the proper stand to take on this 
question. It is for those who desire the change to 
prove their case, and not to endeavour to puta noble 
profession, which has been the most potent factor 
in the nineteenth century civilisation, on its defence. 
Not a single argument has yet been adduced to 
show that civil engineers and architects have failed 
in their duty to the public, and until such a charge 
has been brought forward, and proved up to the 
hilt, which it can never be, we trust this ill-advised 
scheme will be dropped. 


A New AssorpTion DyNAMOMETER. 

A novel form of absorption dynamometer which 
has been invented by an American engineer, con- 
tains elements of improvement over the Prony 
brake, especially when adapted to the measurement 
of small powers ; and, in fact, the delicacy of this 
apparatus is such that it peculiarly adapts it to such 
work, and in this way it fills a remarkably useful pur- 
pose in physical and electrical investigation. A 
rotary fan blower is operated by an electrical or other 
motor whose power is to be measured, and is driven 
by a belt passing around three wheels whose axes 
are parallel and projecting from the same rigid bar, 
in a manner comparable to the Tatham transmission 
dynamometer, which will be remembered as a 
prominent feature in the Philadelphia Electrical 
Exhibition of 1884. The middle wheel is upon 
the axis of the blower, and therefore the moment 
of resistance of the blower is equal to the moment 
by which the bar supporting the three driven 
pulleys tends to turn. These bars are held in 
position by a spring balance whose fluctuations are 
steadied by means of a hydraulic regulator. In 
this manner the power absorbed by the fan is 
readily computed. It might be suggested that a 
more delicate method of measuring this moment 
of resistance would be obtained by bringing some 
portion of this power to act on a diaphragm forming 
one side of a confined reservoir of liquid, and by 
means of a Bourdon gauge, an aneroid barometer, 
or a mercurial column, the fluctuations of pressure 
could be measured without any unknown element 
of error. It will be noted that in this arrangement 
of belts that the stationary belt tension is not a 
feature to disturb the observations which determine 
the amount of work absorbed by the fan. The 
same method of observation might be employed by 
substituting a pair of propellers on the shaft 
arranged so as to revolve in water, the blades of 
one propeller to be right-handed, and of the other 
to be left-handed, in order to eliminate any thrust 
along the line of the shaft, and the frictional errors 
which it would introduce. 


DovuB1Line THE GRAND TRUNK. 

The directors of the Grand Trunk Railway Com- 
pany of Canada are making some attempts to double- 
track the original Grand Trunk line, which has now 
become the main line of the Grand Trunk division 
of the vast system worked under Grand Trunk 
auspices and Grand Trunk management. The 
work of double-tracking is being carried out under 
the superintendence of Mr. E. P. Hannaford, the 
chief engineer of the Grand Trunk division, who 
has 14474 miles under his charge. It cannot be 
said, however, that much progress has at present 
been made with the work of double-tracking the 
division, since, out of 1447} miles, a second line of 
rails has only been laid upon 38 miles. During the 
present summer it is proposed to double-track nine 
miles more ; but even when this has been done there 
will still be 1400 miles of single track in the division. 
The work of double-tracking is being carried on in 
small sections so as to enable trains to pass each 
other more readily. Upon the main line between 
Montreal and Toronto the following double-track 
sections were opened for traffic in November, 1887: 
York and Scarborough Junction, 3.55 miles be- 
tween stations ; Gananogue and Lansdowne, 8.89 





miles between stations; Coteau Landing and Vaud- 
reuil Bank, 10.48 miles between stations; making a 
total of 22.92 miles. The line was also doubled 
last year between St. Henri and a point near 
Lachine, a distance of 54 miles; and a new double- 
track line from Lachine to the main line at Dorval, 
three miles in length, was commenced and will be 
completed early thissummer. This new line, with 
a double-track to Lachine, will avoid an objection- 
able grade, known as Lachine Bank. At St. Lam- 
bert, east of Montreal, a lengthy siding has been 
utilised and extended so as to form two miles of 
double track approaching the Victoria Bridge; this 
materially Jessens the detention to trains at this 
point and on the west side of the bridge. The 
outlay of capital made in double-tracking in the 
second half of 1887, was 77,2411. 11s. 6d. This 
considerable total will afford some idea of the pro- 
bable cost of double-tracking the main line through- 
out between Montreal and Toronto. 


Tue Deatu or THE Baku Or Kina. 

The engineering profession has suffered a severe 
loss in the death of Mr. Ludwig Nobel at Cannes. 
The son of a Swedish engineer, who invented and 
placed in the channels of Cronstadt the ‘‘ infernal 
machines” which annoyed Sir Charles Napier so 
much, he received a practical training as engineer, 
and notwithstanding a temporary check experienced 
by the failure of his father, he managed by hard 
work and economy to recover in time the iron works 
his father had lost, and extended them to their 
present proportions at St. Petersburg. But it was 
less in his own profession than outside it that he was 
destined to achieve distinction, although it was his 
engineering capacity that equipped him for the 
revolution he accomplished in the oil trade. In this 
respect his career was a striking illustration of the 
influence a modern engineer can exercise upon a 
purely commercial pursuit. Quite by chance, in 
1876, he was led by his brother, whom he had sent 
to the Caucasus in search of walnut wood for the 
stocks of the Berdan rifles he was manufacturing 
for the Government, to invest a few thousands in a 
small Baku oil refinery. This failing to yield much 
profit, owing to the difficulties of transport, Mr. 
Ludwig Nobel applied himself seriously to solve 
some of them, and by degrees was drawn com- 
pletely into the petroleum business. The innova- 
tions he introduced in the shape of pipe lines, tank 
steamers, and tank cars for railways not only ina 
few short years revolutionised the oil trade of 
Russia, but that of the whole of Europe ; the elabo- 
rate system of transport in bulk he established, 
coupled with the copious supply of cheap oil, 
enabling Russian petroleum to penetrate to every 
town on the Continent, and even flood the more 
distant market of India. The enormous magnitude 
to which his undertaking rapidly expanded, until 
the few thousands he embarked in the business de- 
veloped to a capital of three millions sterling, was 
told in these columns three years ago by Mr. Charles 
Marvin, whose ‘“‘ Petroleum Industry of Russia” 
contained in all engineering essentials the story of 
the Baku oil king’s extraordinary career. To-day 
the Nobel firm owns the largest oil refinery in the 
world, the largest fleet of tank steamers, thousands 
of oil trucks, and depéts holding tens of millions of 
gallons of oil.. That so much should have been 
achieved in a little more than ten years is a re- 
markable testimony to the power of organisation 
Ludwig Nobel possessed to an eminent degree, 
while the wealth he amassed in a pursuit wherein 
merchants had either failed or made but a miserable 
income, shows what may be achieved by the enter- 
prising and skilled engineer in departments of trade 
om meres supposed to belong to merchants 
only 

Creaninc Metat AnD STONEWORK. 


During the year 1886 the masonry and ironwork 
of the Madrid and Baudin bridges at Paris were 
thoroughly cleansed by Messrs. Mathieu and Peigné, 
who work the patent processes of M. Liebhaber. 
These processes, which are purely chemical in their 
nature, were at first applied solely to the cleaning 
of limestones, but in these bridges materials of a 
very different nature were successfully dealt with. 
The surfaces to be cleansed are submitted to the 
action of a jet of mixed hydrochloric and sulphuric 
acids, and left for two or three hours, when they 
are well brushed, and finally washed down with a 
water jet, which completes the process. In the case 
of limestone masonry, the hydrochloric acid unites 
with the calcium, forming chloride of lime, which is 
then decomposed by the sulphuric acid forming 4 











ApRIL 20, 1888.] 


ENGINEERING. 





397 








calcium sulphate, this being precipitated on the face 
of the stone, and containing all the impurities, which 
are then removed by the action of the brush and of 
the water jet. In many cases this acid treatment 
will not succeed unless the stone is previously 
prepared, as the masonry frequently becomes 
coated with a black and shining deposit of all the 
impurities contained in the atmosphere of a large 
town, which entirely prevents the acids reaching 
the stone. In this case M. de Liebhaber, before 
applying the acids, covers the stone with an alkaline 
paste, consisting of a mixture of carbonate of soda 
and calcium hydrate, which he has named ‘‘ tolu- 
gene.” This paste is spread over the face of the 
masonry with a trowel, toa thickness of from } to 1 
millimetre, and left there for from three-quarters of 
an hour to an hour, when the excess is quickly 
washed down and brushed off, and the acids applied 
as previously described. In cleaning ironwork the 
‘*tolugene” alone is used ; it is spread over the work 
either with trowel or brush, and in the course of an 
hour or so will have united with all the oil of the 
paint, leaving the red-lead on the work in the form 
of a dry powder, which can be easily washed off 
with a jet of water. The metal is said to be 
cleansed much better than by the older method of 
burning and scraping off the paint. For cleansing 
brickwork M. de Liebhaber makes use of the pro- 
perty which hydrofluoric acid possesses of separating 
the silica from silicates. The work is first painted 
with a solution of ammonium fluoride, and this 
immediately afterwards is treated with a jet of con- 
centrated sulphuric acid, which liberates hydro- 
fluoric acid m situ, and this immediately attacks the 
silicates, robbing them of their silica. The whole 
surface is afterwards thoroughly washed with water. 
With regard to the cost of the processes, a total of 
502 square yards of masonry, of which about 165 were 
sandstone, were treated at the Madrid Bridge ata 
cost of from 6.7d. to 8.4d. per square yard, and 
brickwork at the Baudin Bridge cost 8.4d. per 
square yard, the prices including the cost of 
erection of such scaffolding as was necessary. With 
regard to the ironwork, the contract price was 10d. 
per square yard for plain work, and 1s. 3d. per 
square yard for moulded work, but the contractors 
are said to have lost money in carrying out this 
part of their contract. 





THE CYCLONE DUST COLLECTOR. 


Some years ago Messrs. A. Ransome and Co., of the 
Stanley Works, Chelsea, London, 8S. W., introduced a 
method of freeing sawmills from sawdust and shavings 
by means of a fan, the suction pipe of which was con- 
nected by branches to the different machines, sucking 
up the shavings, and delivering them into a large 
brickwork chamber, thus getting rid of a constant 
source of danger, trouble, and expense, as the insur- 
ance companies asserted that this dust was, when satu- 
rated with oil, liable to oa combustion, and 
charged correspondingly high premiums. So far as 
the removal of the wood débris was concerned, this 
device answered perfectly ; but the final separation of 
the dust from its carrier, the air, was not so easily 
effected, as though collecting chambers of very large 
size, and with outlets covered with wire gauze, were 
adopted, fine dust managed to escape, and was depo- 
sited on neighbouring roofs, choking up the rain spouts 
and occasioning other mischief, and this defect pre- 
vented the general adoption of what was otherwise a 
most useful invention. By the introduction of the 
“Cyclone” dust collector, of which Messrs. Ransome 
have acquired the sole right for the!United Kingdom, 
as applied to wood-working machinery, the difficulty 
referred to above has been completely overcome, and 
in the most simple manner. his device consists 
of a cylindrical drum, of strong galvanised iron, ter- 
minating in a long cone of the same material, around 
the interior of which is soldered a metallicworm. The 
dust-laden blast from the fan enters the cylinder tan- 
gentially, and at once acquires a rapid spiral motion 
rom the circular form of the casing, against the side of 
which the dust and shavings are driven by the force of 
the blast. The solid materials are directed by the worm 
towards the apex of the cone, and on reaching the open- 
Ing at this point they quietly drop into any suitable re- 
ceiver below, whilst the air, entirely freed from dust, 
escapes from an opening in the top of the collector. As 
no air escapes from the lower portion of the collector, the 
latter can be conveniently arranged to discharge di- 
rectly into the stokehole. The apparatus has now 
been in action in Messrs. Ransome’s works for some 
time past, and works perfectly, not a particle of dust 
escaping with the air from the top of the collector. 
The fans which supply the blast are manufactured 


entirely of steel plates, as cast-iron casings are liable| F.R.S., vice-president, in the 


to be fractured by the accidental passage of such things | B. 








as hammers, chisels, &c., through the fan, but with 
the steel now used such articles can be safely passed. 
On page 224 ante we illustrated the type of cylindrical 
collectors used in flour mills, and which differs in some 
important respects from the one just described. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 6, 1888. 

Tue American iron trade continues rather sluggish. 
The cause is the uncertainty as to the course of pend- 
ing tariff leglislation. A vote will be reached peat es 
in a few days, and should the Mills Bill be passed it 
will have a more or less demoralising effect upon the 
iron trade in all parts of the country. The Revenue 
Reforms are quite confident of victory, and the Pro- 
tectionists are disposed at this writing to admit that 
the paper in the House is likely to go against them. 
There are large requirements to be filled or all kinds 
of iron, from pig up to steel rails, structural iron, and 
all kinds of steel material. A great deal of bridgework 
is projected, but orders will not be placed until the 
question and price of material is definitely settled by 
action of Congress. Beams are still at 3.30 at mill, 
angles at 2.15. Slabs and billets are in good demand 
at home mills at 29 dols. to 33 dols., according to 
quality. The restriction of output will average about 
20 per cent. throughout the country. This reduction 
has not helped prices, in fact they are lower now than 
they have been for any time these two years. In Penn- 
sylvania one-third of the producing capacity is idle 
because the cost of iron cannot be realised. No. 1 
foundry is selling at 20 dols. to 21 dols, forge iron 
16 dols. to17 dols. Southern iron is selling at furnaces 
from 10 dols, to 11 dols., and this with freight added 
to northern markets, makes the cost delivered at from 
15 dols. to 17 dols. at mill. Bar iron is selling at 1.75 
to 2 cents. Nails 1.90 dols. to 2 dols. Bridge iron 
2to 2.10 per pound. Merchant steel 8 to 9 cents. 
Spiegeleisen 27 dols. English Bessemer nominally 20 
dols. Steel rails 31 dols. to 33 dols., according to size 
of order. No large steel rail orders have been placed 
for two or three weeks. Railroad builders anticipate 
a reduction in duties of 6 dols. per ton, and they expect 
that this reduction will either let in foreign rails at 
Gulf and Pacific ports, or that it will compel makers 
to reduce prices from 50 cents to 1 dol. per ton at 
mills here. A reduction of wages is being made in 
all branches of mill labour. Two or three mills are 
now idle because of the refusal of workmen to accept 
manufacturers’ wages. Notwithstanding the dull pro- 
spects for the immediate future, there is a great deal of 
important railroad construction projected, in which 
iron and steel will be the chief articlesused. Jailroad 
companies have extensive operations in view. The 
Pennsylvania Company and the Reading Company 
will expend during the next twelve or eighteen months 
some 15,000,000 dols. in terminal and other facilities 
in New York and Pennsylvania. The western rail- 
roads will also expend large sums in increasing their 
mileage in territory adjoining their main lines, 
portant railway enterprises are projected in the north- 
west and south-west, and in all ee they will 
be prosecuted during the last halfof the year. Buyers 
of material are withholding orders until the downward 
tendency in price, which has been felt since the open- 
ing of the year, has reached its limit. The manufac- 
turers of every quarter are greatly agitated over the 
probable influences of the sweeping reduction in tariff 
duties ; but for this agitation a large amount of busi- 
ness would be done during the month, as it is, manu- 
facturing capacity is less engaged thanit has been for 
two or three years. Manufacturing enterprise is 
actively engaged throughout the south, steel rail, lum- 
ber, iron ore, pigiron, labour, and land, are all verylow, 
and inviting gab are offered to capital for 
investment. The northern iron makers recognise that 
lower freight rates and lower-priced labour are neces- 
sary in order to compete with the southern iron- 
makers, who have so many advantages in their favour. 
The Eastern Pennsylvania pig-iron makers, represent- 
ing forty furnaces, met at Easton, Pennsylvania, last 
week, and appointed committees to ask the railroad 
companies for a reduction in freight rates. 

The bar mills are working to about 60 or 70 
ae! cent. of their capacity. In Ohio, West Virginia, 

ndiana, and Illinois, the demand for iron and steel 
products is somewhat better. Agricultural implement 
establishments will be liberal buyers, and all manner 
of industrial establishments will make liberal pur- 
chases for forward requirement. Within thirty days 
good assurances have been given that there will be no 
urther fluctuation in prices. 

The anthracite coal manufacturers are endeavouring 
to form a schedule by which prices can be regulated. 
The total minin —— of the region is about 
45,000,000 tons of coal per year. 





THE PHYSICAL SOCIETY. 
At the Physical Society on April 14, Shelford Bidwell, 
i ir, Mr. W. E, Sumpner, 
.Sc., read a paper on ** The Variation of the Coefficients 


Im-|d 


of Induction.” The author pointed out that there are 
three ways of detining the coefficient of self-induction of a 
circuit, expressed by the following equations : 


(1) 


hee (2) 
T=), 0°.*.""". (3) 
where e=back electromotive force due to change of current 
C=current, N =total induction through the circuit, and 
T the kinetic energy of the circuit. If the medium 
air, L,, Ly and L; are identical, but in the case of iron 
this is no longer thecase. When the curve of magnetisa- 
tion is given their values corresponding with any value of 
C can be easily determined by the above equations. Max- 
well’s absolute method of measuring self-induction gives 
L», and by a modification due to Professor Ayrton, where 
the current is altered from C; to C, instead of from 0 to 


Cc eet Oy the value of L obtained is approximately L,, 


if C,—C, is small compared with C. 

From the known character of the curves of magnetisa- 
tion of iron, it is easily seen that the value of L, increases 
with the current when the current is small, then becomes 
nearly constants and afterwards decreases. For an electro- 
magnet having an ho oe core of best Swedish iron 
4 in. in diameter and 14 in. long wound with 800 convolu- 
tions, tho value of L, for currents between .047 and 
-107 ampere was found to satisfy the equation 


L, =-* + .0425, 
where A = current in amperes. 

A method of comparing self-induction with capacity is de- 
scribed in which the arms of a Wheatstone’s bridge opposite 
the one containing self-induction, is shunted by a eatlianer 
of capacity K. The bridge is balanced for steady currents, 
and the deflection @, of the galvanometer observed on 
breaking the battery circuit. 6, is :: L, — K ps, where 
p and s are the resistances of the two remaining arms of 
the bridge. The condenser is then disconnected and 
another swing 62 obtained on again breaking the battery 
circuit; — 02::is Le. 

m, Sg Tag 
6, Lg-Kps 

Further experiments were made on the electro-magnet 

when its poles were joined by a piece of soft iron, the 


currents being reversed. The resulting values of Lg, B®, h, 
and / are given in absolute measure, and from them 
the author deduces 

Ly=.05+3.9 A 


wm =210+720 h 
#B=210h+720h* 


for values of A between .06 and .9. The difficulties ex- 
perienced in determining the induction coefficients for 
strong magnetising forces produced by the testing current 
are described. They arise chiefly from the fact that in 
order to obtain strong currents the resistances must be 
small. This makes the “time constant” large, and in 
order to obtain the values of L in absolute measure, a 
ballistic galvanometer of very long period would be re- 
quired. A method of calibrating a galvanometer of com- 
paratively short period to give approximate results, is 
escribed. Where the magnetising force is produced by 
an independent coil, no such difficulties present them- 
selves. Results obtained for the coefficient of self-induc- 
tion of a Gramme armature (A type) for different currents 
round the field magnets, vary from .0218 for current 0 to 
-0117 for a current of 29 ampéres. 

The value of L for a given point on the curve of 
magnetisation is not a definite quantity, but has always 
two or more distinct values depending on whether the 
magnetisation is incr or decreased by the test 
currents, and on the previous history of the iron, That 
this must be the case is easily seen from the curves 
obtained by Professor one in his ‘*‘ Experimental Re- 
searches on Magnetism.” -The values of L corresponding 
to the three sides of a small Ewing’s cycle are denoted by 
Lp (“ progressive coefficient”), L, (return coefficient), and 
L- (cyclic coefficient). Ly is always the largest, whether 
the magnetisation be increased or decreased by the test- 
ing current. Numerical values of Lp and Le obtained 
from a Kapp and Snell transformer are given. Le can be 
very accurately determined by Professors Ayrton and 
Perry’s secohmeter, and some of the results given in the 
paper were thus obtained. 

aving given the curve of magnetisation and that con- 
necting impressed electromotive force and time, a simple 
graphical method is described for drawing the current 
curve. Applying this to an alternating current, where 
the electromotive force is a pure sine function of the time, 
it is shown that the resulting current curve differs con- 
siderably from a sine curve. The case of the rise of 
current in the magnet coils of a dynamo excited by 
accumulators is also discussed, the derived curves being 
in accordance with observation. 

In conclusion, the author pointed out that the time 
taken to discharge a condenser through a given resistance 
may be decreased by adding self-induction to the circuit 
provided L is less than 4 K R?. When L=} K R? the 
discharge is completed in one-half the time required when 
L=0. This may account for the remarkable results 
observed by Dr. Lodge in his experiments on iron and 
copper as lightning conductors. 

Mir. C. V. Boys described and performed some experi- 
ments on soap bubbles, and by their aid demonstrated in 
a remarkable manner the phenomena of surface tension, 
diffusion, and the magnetic A Sage of gases. By blow- 
ing one bubble inside another he showed that there is no 


7] 
or L, = —2- K pa. 
’ 2 0,=0; p 





electrical force inside a closed conductor. A peculiar 
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property of soap bubbles is their refusal to come into con- 
tact when knocked inst each other ; they may receive 
violent shocks and still remain separate. If, however, an 
electrical body be brought in the vicinity, they imme- 
diately coalesce, So sensitive are they to electrical attrac- 
tion, that a potential difference due to one Léclanche cell 
between the two bubbles causes them to unite. They may 
thus serve as a very delicate electroscope. Many other 
beautiful and extremely interesting experiments on 
liquid films of different shapes were performed in a 
masterly manner. 








MATERIALS FOR PROPELLER BLADES. 
To THE Eprror oF ENGINEERING. 

Str,—With reference to the paper on the material best 
suited for propeller blades by Mr. W. C. Wallace, which 
appeared in your report of the proceedings of the Insti- 
tution of Naval Architects, I beg that you will allow me 
to correct some inaccuracies he has made respecting the 
manganese bronze which is now being used largely for 
this purpose. 

Mr. Wallace states that brassfounders of high stand- 
ing make the ultimate tensile strength of the manganese 
bronze from 12 tons to 17 tons per square inch. I should 
like to know who these brassfounders of high standing 
are, and why Mr. Wallace adopts incorrect results ob- 
tained from them instead of those supplied to him by the 
Manganese Bronze and Brass Company, which are offi- 
cially authenticated. 

Numerous tests which have been made show that the 
tensile strength of the manganese bronze used for pro- 
pellers, instead of gp from 12 to 17 tons when simply 
cast in sand or loam, is from 24 to 28.4 tons per square 
inch. 

These results can be verified by official reports open to 
fogpection at the company’s works, 

lhe Manganese Bronze Company however, iu making 
metal for propellers are not guided so much by the tensile 
as by the transverse strength, that being the strain which 
has to be provided against. In this strain two forces 
come into play, tension and compression, and neither of 
these taken alone gives a correct indication of the trans- 
verse strength of the metal. 

Now manganese bronze has this peculiarity, that while 
it possesses the high tensile strength before named, its 
resistance to compression is greater relatively to its tensile 
strength than is found in other bronze metals, the neutral 
axis of a bar of the metal is therefore removed nearer to 
the side in compression, so that a larger area is brought 
into tension, the result being that the transverse strength 
of the metal is considerably higher than the tensile 
strength would ordinarily indicate; thus the mean tensile 
strength of manganese bronze is about 60 per cent. greater 
than the best gun-metal cast in sand, while its transverse 
strength is about 100 per cent. greater, whether the strain 
is applied by steady pressure or by impact. 

‘o show exactly what the actual strength of the metal 
is, I append a report on tests which were made by direc- 
tion of the Admiralty in the presence of their inspector, 
Mr. Farquharson, at the works of Messrs. Maudslay, 
Sons, and Field, which will show that again Mr, Wallace 
has made agross error in stating that a 1 in. square bar of 
the metal 12 in. between supports breaks with onl 
28 cwt., for it stands nearly double this amount, as will 
be seen from the subjoined : 


Comparative Tests of the Transverse Strength of Manganese 
Bronze and Gun-Metal Bars 1 in. Square, 12 in. between 
Supports, the Strain Applied in the Middle. 





Gun-Metal. Manganese Bronze. 
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In consequence of the favourable result of these tests 
manganese bronze was substituted for gun-metal for the 
propellers of the Colossus, effecting a saving in weight of 
20 to 25 per cent., and no doubt giving the vessel a higher 
speed. When the metal is required to resist a tensile 
strain we employ it rolled or forged hot ; the mean tensile 
strength of which as it is delivered from the rolls, is 
about 30 tons per square inch, with an elastic limit of 
22 to 23 tons per square inch, and an elongation of 
from 23 to 25 per cent. If cold-rolled its ultimate tensile 
strength rises to about 40 tons with an elastic limit of 30 
to $4 tons, and even then it elongates 10 per cent. before 








breaking. If it is annealed the ultimate strength is very 
little altered, but the elastic limit is reduced to about 15 
tons per square inch, and the elongation is increased to 
from 30 to 35 per cent. ! 
One word as to the increased speed of vessels and saving 
of coal when the manganese bronze has been substituted 
for steel or cast iron. Mr. Manuel has very handsomely 
stated his experience, and his reputation is such that his 
statements will be accepted as facts without question. 
Similar results have been obtained with a number of 
vessels belonging to other companies, but with all these 
actual results it is difficult to convince some people of the 
facts simply because (as they say) they cannot conceive 
how substituting one metal for another could increase the 


speed. 

Let me therefore explain why this should be the case : 

1, The blades can be and are made much thinner even 
than steel, particularly at the middle and upper portions, 
and the edges are fined down as sharp as a knife. 

2. The surface, from the perfection the Manganese 
Bronze Coneny have arrived at in casting, is perfectly 
smooth and clean. 

8. The theoretical form and pitch of the blades are pre- 
served almost mathematically correct. 

Now in a first-class steamer the blades of the propeller 
cleave the water with a speed of about 30 miles per hour 
at the middle part, while at the ends it is as much 
as 44 to 46 miles per hour. It is known that the power 
required to drive a body through the water increases as 
the cube of the velocity, and it is therefore easy to under- 
stand, particularly at these high spends, that sharpness 
of the enterin a fl, smoothness of surface, thinness of 
blade (giving iminished sectional area), and accuracy of 
form, must have great effect in reducing the resistance, 
and hence the power and the coals saved, and the speed 
gained. 

Iam, Sir, your obedient servant, 
P, M. Parsons. 


To THE Eprror oF ENGINEERING. 

Sir,—In your report of the discussion on my paper on 
** Material best Suited for Propeller Blades” there seems 
to be some misunderstanding as to the prices of the 
bronze alloys, giving the impression that I had not 
brought my paper down to date. If you will referto a 
copy of the paper you will find that I was most particular 
to state that present prices were given based on copper at 


807. per ton and tin at 160/. 
Yours ee: 
W. C. WALLACE. 
Engine Works, Dumbarton, April 17, 1888, 





FIRE OFFICE RISKS. 
To THE Epritor oF ENGINEERING. 

Sir,—It is with pleasure that I see the fire-risk rules 
question is taken Ne again, and now I hops they are to be 
put*in a thoroughly practical form. e Phenix Fire 
Office rules are advertised like a patent medicine (worth 
a guinea a box and cure everything), but like the above- 
mentioned pills, where it is always best to consult a 
medical man before taking them, so, in electric lighting, 
it is best to consult an electrical engineer. It is well 
known that the Phoenix Fire Office rules have been care- 
fully compiled by their inspector, and they do him great 
credit ; but they are not exactly what is wanted, there 
are too many loopholes and_ special permissions to be 
obtained, &c. The Phcenix Fire Office appear to have 
drawn up several specifications for installing the electric 
light, over which one could have many hours’ amusement. 
I suppose they are based on their rules, but they are not 
thought a success to an engineer who knows how to dis- 
tribute electricity safely. The funny parts are worth 
publishing, and if I could obtain leave should like to do 
so by means of your journal. Now the Guardian Office 
have a set of rules of their own, by working to which the 
contractor is able to carry out his work safely and well. 

SALUTIS GRATIA, 





COOLING CONDENSING WATER. 
To THE EpiTorR OF ENGINEERING. 

Srr,— Would we or any of your numerous readers give 
me the name of any firm who makes an apparatus for 
cooling water from condensing engines to enable coolin 
ponds to be dispensed with and reclaim the groun 
occupied by them for building purposes? I have heard of 
such an apparatus where the water was used over and 
over again, and fitted up in large towns where space was 
limited and water costly. Any information on the sub- 
ject will greatly oblige Hor WatER. 





THE GRIFFIN GAS ENGINE. 
To THE Epritor OF ENGINEERING. 

Srmr,—May I, through your journal, ask Professor 
Kennedy why the most important figure—the keynote as 
it were—in the test of the gas engine should be omitted 
from the test? I refer to the amount of gas used to run 


~|the engine when doing no work, at its normal speed. 


The difference between the indicated and brake horse- 
power in the test of the 8 horse-power is 3.68, which is 
very excessive compared with other engines, and as at 
all times 3.68 horse-power is aang expended to drive the 
engine, it would appear that, although the gas used per 
brake horse-power is low, the amount of gas the engine 
will use for intermittent work will be excessive as com- 
pared with an Otto engine, and judging from the results 
published in column 5 would be probably 50 per cent. 

igher. It would be interesting if Crossley Brothers 
would test their 8 horse-power engine and show the[results 
when the engine was giving7.72 brake horse-power ; as 





to the other tests they are without any value, as a gas 
engine working up to full power continuously is a rare 
thing to find, and no user with common sense would pur- 
chase a gas engine without a reserve of power, unless, 
perhaps, in a few cases for electric lighting. 

Taking this to be the case, I fail to see the advantages 
of a high-speed gas engine if the speed is reduced ; it 
follows that the consumption will in the same ratio be 
increased. High speed with an impulse every 14 re- 
volution simply means extra friction in the engine, and 
extra friction means extra gas. In a few cases high speed 
may be useful, but for ordinary cases is out of place, 

Can Professor Kennedy explain why in the test of the 
2 horse-power the gas used per indicated horse-power 
when the gas cock was throttled, was less than that used 
when full open? The reverse is usually the case (when 
the gas is properly adjusted), and is the case in the test 
No. 5 of the 8 horse-power. I inclose card. 

Yours truly, 
Lewis PoYNDER. 





A QUERY ON METEORITES. 
To THE Epitor oF ENGINEERING, 
S1r,—I cannot reconcile myself to Mr, Mason’s theory 
about meteorites, and wish briefly to state my reasons. 
Of course we all know that, in the case of a flywheel or 
of a spheroid rotating about an axis, a velocity may be 


reached at which the centrifugal force “ (where v= 


velocity and =the radius of the circle in which particle 
is moving) exceeds the tensile strength of the material, 
and then particles will leave the rotating body at right 
angles to the radius. But now comes the point where 
Mr. Mason’s theory errs. He treats a spheroid rotating 
on the earth about an axis and the earth itself rotating 
about its axis as similar cases, while as a matter of fact 
they are different. 

Firstly let us consider a spheroid rotating about an 
axis ; then it is the ‘‘ molecular attraction” which pre- 
vents the spheroid from separating into particles, going off 
at tangents. 

Now in the case of the “‘ earth” it is the force known as 
‘*oravity” which opposes the centrifugal force. 

e real value of gravity is larger than that given us 
by ‘‘g,” as this merely represents the resultant of gravity 
and centrifugal furce, or, in other words, the excess of 
gravity over the centrifugal force. If the absolute force 
of gravity were equal to the centrifugal force, then we 
would not notice any force of gravity, and bodies would 
be in equilibrium in any position, 

From this we see that the force of gravity opposes the 

centrifugal force in the last case, while molecular attrac 
tion opposes it in the first case. 
_. Has not Mr. Mason shuddered at what would happen 
if his theory were true? Every man, woman, and child 
—in fact, all matter which was not firmly chained down 
to “mother earth”—would be compelled by the centri- 
fugal force to quit this planet, and nolens volens become 
so many heavenly bodies, perhaps even meteorites. 

Aberdour, April 16, 1888. W.M.S 








COMPRESSED OIL-GAS. 
To THE Epiror oF ENGINEERING. 

Sir,—In the number of your journal, dated April 13, 
you give an extract from the paper on ‘‘ Compressed Oil- 
Gas and its Applications,” by Mr. Arthur Ayres, M. Inst. 
C.E., read before the Institution of Civil Engineers on 
April 10, we notice the number of railway carriages given 
as er fitted on our patent system of lighting is but 
2791, whereas 3448 have already been fitted, and we have 
an order now in hand for fittings for 941 in addition, 
which, when complete, will raise the total to 4389. We 
have also supplied plant for twelve oil-gas works for this 
carriage lighting, and have two in hand at present. We 
shall feel greatly obliged if you will kindly publish the 
above figures in an early impression of your paper. 

We are, Sir, yours faithfully, 


W. Pore anv Son. 
Slough, Bucks, April 16, 1888. 





THE CORLISS ENGINE. 
To. THE EpiTok oF ENGINEERING. 

Sir,—In ENGINEERING of the 6th inst. you published a 

letter from Mr. Robert Douglas, which he addressed to 
ou in order to make ‘‘a correct contribution to the 
istory of the Corliss engine in Europe.” There appears, 

however, to be some doubt whether this contribution 

conveys, as he says, ‘‘ the exact state of the matter.” 

He correctly points out that the engine which was 
shown at the 1867 Paris Exhibition was by no means the 
first Corliss engine which came to Europe, as it was stated 
to be in ENGINEERING on March 23. He then refers to 
one he saw in 1863 at Aberdeen, and as this reference may 
be taken to mean that the Corliss engine was not known 
before that date in this country, I may say that two 
Corliss engines were shown at the 1862 Exhibition in 
London, and were described or referred to in The Engineer 
in that year. 

Again, Mr. Douglas says the late Mr. Corliss once 
called at the Dunnikier Foundry, Kirkcaldy, to see him, 
but that he (Mr. Douglas) was an. from home. 
If this visit to Kirkcaldy was made as Mr. Douglas says 
then Mr, Corliss must have been in this country, or in 
Scotland. Now in an obituary notice, or memoir, in & 
Providence (Rhode Island) paper, it was stated that Mr. 

orliss never visited Euro From this it would 
appear that Mr. Douglas is pro bly in error, and that 
the late Mr. Corliss did not call at Kirkcaldy at all. 
Tam, &c., 
AN ENGINEER, 
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**ENGINEERING” ILLUSTRATED PATENT 
RECORD. 

Comrmzp sy W. LLOYD WISE. 

SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 


UNDER THE ACT OF 1883. 
The number of views given in the S; ification Drawings is stated 


May 26, 1887.—In working with the machine fluid pressure is ad- 
mitted first into a small cylinder A, the ram A‘ of which forces 
forward the large cylinders B, E, and slides D, G, till the plate- 
closing snap K strikes the plate K'. While this is being done the 
plate-elosing cylinder B is kept open to the water in the exhaust 
tank, and as the cylinders are carried forward by the action of the 
ram A', the water from the tank fills up the space left between the 
plunger C and the front end of the cylinder B. When the snap K 
strikes the plate K', the pipe B! of the cylinder B is shut off from 
communication with the exhaust tank and opened to the fluid 





in case the price ; e none are the 
Specification is not illust: 
Where Inventions are communicated from abroad, the Names, 


&e., of the Communicators are given in italics. : 
Copies of Specifications may be obtained at 38, Cursitor-street, 
hancery-Lane, E.C., either ly, or letter, v 


per 
amount SA ee and postage, addressed to H. Reaper Lack, Esq. 

The date o, advertisement of the acceptance of a spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


MACHINE TOOLS. 


312. H. Theaker, Sheffield. An Improved Machine 
for Cutting the Teeth of Files and other similar 
Toothed Articles. (8d. 3 Figs.) January 8, 1887,—The file 
or other blank is fixed upon a bed X which is fed by friction wheels 
or rollers V. The chisel P is held by simply forcing it between 
two strips of rubber fixed on fingers projecting from the chisel 
holder O. The chisel is struck against the file blank by a sliding 


— 











hammer K which is fitted in the head J and is caused to move up 
and down by means ofacam H on the driving shaft D. When the 
chisel receives the blow of the hammer the elastic faces allow it 
to be driven forward on to the file blank and then to spring back 
to its normal position ready for the next blow. The chisel is 
thus held and operated in a manner affording an amount of 
pliancy or flexibility approaching that of the human hand. (Sealed 
January 17, 1888). 


696. R. Peacock, Manchester. Improvements in 
Apparatus for Grinding, Inlaying, and Truing 
Round Holes, and for Grin and Truing Circular 
and Plane Surfaces. (8d. 4 Figs.) January 15, 1887.— 
In the sleeve A is the outer hollow spindle b bored eccentrically to 
its external diameter and caused to revolve with the sleeve A by 
means of the key H. The hollow spindle b is also movable within 
the sleeve A in the direction of its own axis by means of a disc 
crank K, adjustable connecting-rod K?, and lever K' engaging 
hetween the collars 63 and centred at k, its outer end being pro- 
vided with a chain k? for the balancing weight A4, In the hollow 
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_Pindle 6 is the inner hollow spindle C also bored eccentrically to 
its external diameter, and capable of revolving with the hollow 
spindle b in which it can be adjusted and fixed in a plane trans- 
verse to its axie (by means of a handwheel F and locknut J) to give 
the Tequired range of circular motion to the spindle d which 
be Ties the emery wheel E, and which revolves within the inner 
— spindle C, being driven independently of the sleeve A and 
.ollow spindle b and C from the prime mover by the pulley I 
keyed to the said spindle. The hollow spindles b and C and the 
grinding spindle d are balanced by means of the weight A+. 
{Sealed January 24, 1888). 


6911. A. Beaudry, Boston, Mass., U.S.A. Improve- 
ments in Machines or Presses for | g, Shear- 
TA and otherwise Working Metals. (8d. 5 Figs.) 

ay 11, 1887.—The length of stroke of the punch or other tool is 
regulated by means of a transverse wedge-shaped piece which is 
: wer oe to be moved in and out of a slot in the cou ling slide or 
tSwheel se hat any aie on fe Shee cay ofan 

rotate on its s in 
Stoppage of the latter. (Sealed March 2y, 1988). cary ep 


7651. H. Smith, 


Pp . The plunger C being fast to the machine casting, the 
fluid pressure forces the cylinder B forward and communicates 
forward pressure to the plate-closing snap K, through the medium 
of the outside slide D to close the plates. The rivet-closing 
cylinder E moves forward with cylinder B, but the plunger F of 
the cylinder E is during the said movement held back by fluid 
pressure in the cylinder M, the plunger M! of which presses on the 
plunger F, so as to prevent it from acting on the rivet until the 
plate-closing pressure is fully on the plates. The cylinder M is in 

tant ication with the accumulator. When the forward 
motion of the cylinders B, E, is completed, the rivet-closing 
cylinder E is opened to fluid pressure, and the plunger F commu- 

















nicates pressure to the rivetting snap H through the slide G. As 
the resistance of the rivet causes the pressure to rise in the 
cylinder E, the back pressure gradually withdraws an equal 
amount of pressure from the plate closer K, so that the pressure 
is gradually transferred from the plate-closing to the rivet- 
closing snap. When the ‘“‘staving” of the rivet is completed 
the parts are returned to their full back position by fluid 
pressure exerted on the ram MI, the pressure in the cylinders A, 
B, and E being first released or opened to the exhaust. Fig. 2 
shows the application of a plate-closer on the principle of this in- 
vention to rivetting machines with toggle action. A is thecylinder 
by which the plate-closer C is operated, the ram or plunger of the 
cylinder being connected to the closer C by the lever L. When 
the plates are closed pressure is admitted to the cylinder B to 
force forward the rivet-closing snap. The part of the cylinder B 
b th the plunger is ted to the part D of the cylinder A, 
and as the rivet resists staving the pressure at B increases, and 
this pressure being communicated to D, relieves the plate-closing 
pressure at A. The back end of the three toggle levers rests on a 
slide K, which is moved by means of a screw and lever or handle 
to regulate the travel for different thicknesses of plates. (Sealed 
December 16, 1887). 


7951. H. H. Lake, London. (N. C. Stiles, Middletown, 
Conn., U.S.A.) Improvements in Power Presses. |sd. 
8 Figs.j June 1, 1887.—This invention relates to ‘‘ double-action 
power presses” employed in drawing or ‘‘ cupping” sheet metal, 
and has for its object to prevent the puckering of the metal under 
treatment. This is effected by providing a holder which rests 
upon the sheet of metal around the cavity in the die, so as to 
hold the sheet flat and permit it to be gradually drawn into the 
die. (Sealed January 24, 1888). 


9597. S. Duff, Steubenville, Ohio, U.S.A. A New 
and Improved Rolling Mill. (8d. 3 Figs.) July 7, 1887.— 
This invention relates chiefly to the arrangement of a platform 
supported opposite the rolls and adapted to be moved by means 
of cam plates for the purpose of receiving the metal under treat- 
ment from the lower rolls and raising and thrusting it within the 
bite of the upper rolls. (Sealed December 27, 1887). 


15,626. A. Kerr and R. Kerr, Glengarnock, Ayr, 
N.B. Improvements in Wood-Working Machinery. 
(6d. 4 Figs.] November 15, 1887.—This invention relates to plan- 
ing or moulding machines in which the wood to be operated on is 
fixed on a sliding table and cut by transverse revolving knives. 
The improvements consist in mounting the knives on a rising and 
falling frame worked by templates fitted on the table, so that the 
knives may be raised whilst revolving, for the purpose of automa- 
tically executing irregular or circular work. (Sealed April 6, 





SMALL TOOLS. 


3716. E. Willars, Cropston, Leicester. Improve- 
ments in or relating to Spanners, Wrenches, and 
the like. [8d. 6 Fizs.] March 11, 1887.—The object of this 
invention is to produce a spanner which may be conveniently 
used at different angles, and within very limited space. In Figs. 1 
and 2, the jaw A and handle D are connected together by two out- 
side plates C, The jaw A is pivotted at B! and is provided at the 
back w.th a toothed disc B. The adjacent end of the handle D is 


4, & Fig -1. pes hl 
Aisa. 


& 4 \ 








31l6 t 


recessed so as to form two outer edges or projections E. As long 
as the handle forms a continuation of the straight line joining 
the two pivots B', B', the toothed disc B can be turned round 80 as 
to place the jaw A atany angletothe handle. When the jaw A is 
fitted to the nut, and pressure is put upon the handle, the latter 
turns upon its pivot until one of the projections E engages with 





ow. Improvements on 
ivetting. [lld. 7 Figs.) 


G 
Hydraulic Machines for 





as a solidspanner. Figs. 3 and 4 illustrate the application of 
this invention toa box spanner. (Sealed January 27, 1888). 

409. T. W. Rammell, London. Improvements in 
Cutting Instruments where Two Blades are Used, 
[8d. 77 


c ents for Gripping and Squeezing. 

12 Figs.] January 11, 1887.—The improvements consist in 

the use of four centres of union and motion (two to each blade) 
instead of the single one hitherto employed. The blades B, D 





(409) 


are connected by two parallel bars. Fig. 1 illustrates a pair of 
improved scissors when closed. Fig. 2 shows the same when 
closed. Figs. 3 and 4 illustrate an improved gripping ton; Fig. 5 
shows an instrument for gripping round or spherical objects. 
(Sealed January 17, 1888). 


7808. L. E. Sunter, London. Improvements in the 

nufacture of ws and Screw - Drivers. (8d. 

8 Figs.) May 28, 1887.—The slot or cut in the head of a screw is 

made of a dovetail form, and the point or working end of the 

wee screw-driver is made of a corresponding dovetail form 
to fit in the said slot. (Sealed March 23, 1888). 

Cutting 


12,680. L. Liebrecht, Berlin. Apparatus for 

lid Bars or Shafts and Tubes, (6d. 7 Figs.] Septem- 
ber 19, 1887.—The apparatus consists of a hook-shaped jaw a and 
a tool-holder b adjustable on the former by the aid of a screw rod 
8, The latter is composed of two parts b' which clasp the jaw a, 
and are connected to each other by screws d. Between the parts 
bl of the tool-holder 6 is inserted the tool or cutter ¢ which can be 
changed, and serves for cutting the bar or tube. The cutter c 
consists of a steel plate provided on one or both edges in the 





middle with a round notch c3, so that a cutting point is formed. 
The cutting point projects above a second point (formed by 
the notch c3) to an amount equivalent to the thickness of the cut 
to be taken off by the tool when cutting the bar or tube. When 
employing this instrument, it must always be turned only in one 
and the same direction around the bar or tube, and the screw s 
may be fed up once ina turn. The tool being once carried around 
the object to be cut, the point will catch in the notch thus pro- 
duced, and will serve as a guide tothe cutting edgec'. (Sealed 
December 30, 1887). 


SEPARATING. 


17,129. A. B. Southall and J. H. Clegg, Monckton, 
Yorks. Improvements in Machinery, Ap atus, 
and Appliances for Screening, Sorting, Cleaning. 
and Travelling Coal and other Minerals and the 
like Substances, (8d. 4 Figs.) December 31, 1886.—The 
improved apparatus comprises a series of movable screens or 
sections a, b, c, d, the rear ends of which are connected in pairs 
to a series of rocking levers h, h actuated by means of a connect- 
ing rod g from an eccentric on a driving shaft ein such a manner 
as to cause the rear end of one section or screen to fall a few seconds 
in advance of the elevation of the other. The coal is first received 
on @ when in a horizontal position or at ite most obtuse angle of 
inclination, the rear end of section b being elevated so as to give 














that section its most acute angle of inclination, and the section c 
will be in a position corr ing to a, and the section d will be 
in a position corresponding to b. ‘The coal tipped upon the section 
@ will be retained and prevented from sliding further down the 
screen by the elevated rear end of section b. On the rear end of 
section @ being elevated, and the rear end of section b, having 
already begun to fall some seconds in advance of the elevation of 
the rear end of a, the coal will be moved forward by the inclina- 
tion of section a, on to section b, but its further progress down 
thescreen will be again temporarily arrested by the elevated rear 
end of section c, whose movements will correspond and be simul- 
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the teeth of the disc B, whereupon the parts become rigid and act 


taneous with those of section a ; the next movement will be the 
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elevation of the rear end of section b, p ded some ds by 
the depression or falling of the rear end of section ¢c, when the 
coal will be again moved forward by the inclination of section b, 
on to section c, where its progress down the screen will again be 
temporarily arrested by the elevated rear end of section d, whose 
movements will correspond and be simultaneous with those of 
section b. The next movement will be the elevation of the rear 
end of section c, preceded some seconds by the depression or fall- 
ing of the rear end of section d, when the coal will be moved 
forward by the inclination of section c, on to section d, whence 
its further progress down the screen either into trucks or on to 
other sections may be effected in the manner already described. 
(Sealed March 16, 1883). 


3617. A. F. Craig, P. , and A. Neilson, Inker- 
mann, Renfrew, and J. od Pumpherston, 
Midlothian, N.B. Improvements in Apparatug for 
Separating Mineral or other Oils from Oils or Sub- 
stances of Different Specific Densities. (8d. 4 Figs.) 
March 10, 1887.—A continuous separating centrifugal apparatus 
with horizontal axis is employed. Stationary downwardly directed 
delivery pipes are placed with their entrance in the higher parts of 
the outer channel which receives the separated heavier liquid, and 
of the inner channel which receives the lighter liquid. (Sealed 
March 16, 1388). 


HOISTING. 


Sir W. T. Lewis, Aberdave, Glamorgan, and 
provements in Machinery 
acilitating the Shipping and Unshipping of 
Coal and other Materials. ([ls. ld. 6 Figs.) March 24, 
1887.—This invention relates to the combination with a tip-up 
machine and pit for receiving a box into which coal is to be emptied 
from a wagon tilted up by the tip-up machine, of a shoot which is 
capable of being turned on a horizontal hinge joint near the edge 
of the pit, and of being raised approximately into a vertical position 
when the box is to be lifted out or lowered into an inclined 
position when coal is to be shot from the wagon into the box. 
The shoot is connected by a chain passing over a pulley above it 
to the rear end of the tip-up platform, so that as the platform is 
tilted the shoot is lowered into an inclined position. (Sealed 
April 6, 1888). 


5520. W. R. Green, London. Improvements in 
Hydraulic Lifts, (8d. 1 Fig.] April 15, 1887.—Inventor 
claims : In hydraulic suspended lifts with inverted cylinders, the 
employment of two or more side rods to convey the motion of the 
rain to the multiplying sheaves, these side rods ing through 
lugs either attached to or forming part of the cylinder, and serv- 
ing to guide the ram and sheaves and forming permanent stops 
when desired. (Accepted February 11, 1888), 


5626. R. Schulz, Berlin. Improvements in Hoist- 
(Rd. 4 Figs.) April 18, 1888.—Hoisting en- 
gines with reversing gear are provided with an automatic stoppin 
device comprising a segment operated by the engine and provid 
with adjustable studs which move the reversing lever to the 
stopping point, thus automatically stopping the engine at the de- 
sired hoisting height. (Sealed April 13, 1888). 


13,136. W. R. Green and R. Carey, London. Im- 

rovements in Hydraulic Cranes and Lifts. (6d. 

Fig.) September 28, 1887.—This invention has for its object to 
enable a crane or lift designed to work with high-pressure water 
to be worked at will with low-pressure water. A is the cylinder 
of crane or lift designed to work with high-pressure water. B is 
the ‘ intensifier,” of ordinary construction, with fixed cylinder }, 
within which works the large ram b', forming the cylinder for the 
fixed small ram 6*. C is the controlling valve, operated in the 
usual manner by hand rope c. D, E, F, G, H are stop-cocks. 
When it is desired to lift the load with the low-pressure water, 
the cock D is closed and cock E opened to admit the low-pressure 
water to the controlling valve C. The cock G is closed and F and 
H opened, so that when the pressure water is admitted into piped 
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it enters cylinder b and presses upwards, the ram b' causing the 
water displaced by ram 6? to into cylinder A, and so lift the 
load. By this arrangement the pressure of water available in lift- 
ing cylinder A will be greater than the pressure in cylinder b in 
the proportion that the area of ram b! bears to that of ram b?, and 
the sizes of rams are so proportioned that the required pressure 
may be reached in cylinder A. To lower the load the water is 
allowed to pass out of cylinder b, amd the ram b! will therefore 
descend, allowing the water to flow out of cylinder A and so lower 
the load. When the high-pressure water is used the cock E is 
closed and D opened, admitting the high-pressure water to valve 
C. The cocks F and H are closed, shutting off the intensifier B, 
and cock G is opened, thus putting sylinder A in direct com- 
munication with valve C, by which it is worked in the usual 
manner. (Sealed January 3, 1883). 


18. W. Craven,Manchester. Improvements in Re- 
tiring Bearings for Travelling Cranes, Planing 
Machines, and Lathe Screws, and for other Analo- 
gous Purposes, [6d. 4 Figs.) January 2, 1888.—The retir- 
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the action of a disc wheel e, which is provided with a crank- 


ing bearing @ is arranged to slide up and down within the bracket 
a by wh 
pin f that enters a horizontal slot g formed in the slide block. At 


Fig. 1, the teeth of the rack / engage with the peg wheel j, and by 
imparting half a revolution to the crank-pin /, lower the bearing d 
and permit the carrier to pass. Assoon as this is accomplished 
the other rack o engages with the wheel, and by continuing 
its revolution in the same direction raises the bearing d again to 
~ aoa position shown in the figure. (Accepted February 4, 


CRUSHING, &c. 


1462. J. Romheld, Mayence,Germany. Improve- 
ments in A tus for Grinding or Reducing Grain 
and other Materials. (8d. 2 Figs.) January 29, 1887.— 
The improved grinding apparatus comprises a vertical roller- 
ws grinding stone a, the axis of which is eccentric and is sup- 
po by a pivotted leverg. The stone a is caused to oscillate 
to and fro within atrough b by means of an arm d and connecting- 





rod e operated by acrank. The eccentricity of the axis of the 
grinding stone relatively to the curve of the trough bottom is 
r ted according to the desired degree of coarseness or fineness 
to which the material treated is to be ground. The varying 
pressures necessary for different kinds of material is obtained 
A means of spring pressure acting upon the lever g. 
anuary 20, 1888). 
3443, E. Wilson, Exeter, Devon. Improved Disin- 
ator. (8d. 2 Figs.) March 7, 1887.—The improved disinte- 
grator consists of two discs connected at their outer edges by a 
screen or sieve, and provided with ribs or projections on their 
outer faces, between which a series of beaters carried by a central 
shaft is caused to rotate. The material to be treated is supplied 
between the discs near their centre. (Sealed March 23, 1888). 


13,560. J. Butler, Pantyrheol, Glamorgan. Im- 
rovements in Machinery for Compressing Iron or 
etal Scraps for the Manufacture of Bars there- 
from, (8d. 2 Figs.) October 6, 1887.—The metallic scraps are 
placed in the receptacles A, A, and are driven into the press 
chamber D by the rams B!, B?, which are operated by screws J, J, 














The scraps are further compressed by two opposite side hydraulic 
rams B*, B4, and the final pressure is given by means of the lower 
ram B®, To withdraw the compressed block, the ram-head B® is 
lowered, and the block resting upon it is ejected by the sliding 
bolt F operated by means of the hand lever H. (Sealed February 


17, 1888). 
MANUFACTURE OF TUBES. 


274. T. B. Sharp, Smethwick, Staffs. Improve- 
ments in the Manufacture of Copper and other Me. 
tallic Tubes andin Apparatus Employed in the said 
Manufactzuze. (8d. 7 Figs.) January 7, 1887.—This in- 
vention relates to improvements on Patent 491 of 1883 granted to 
the present inventor, and has for its object to enable tubes 
to be drawn cylindrical without, but slightly conical within, 
or of different internal diameters at different parts. On the 
front of the plug dis formed a conical stem e situated in the 
‘‘eye” of a second drawplate b parallel to the first drawplate 
a. The diameter of the hole of the second drawplate is equal 
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to the outside diameter of the finished tube. The drawplates 
may be made to approach and recede from each other by 
means of holders a®, 6", provided with handles f*, and with in- 
clined faces c engaging with one another, and with the drawplates. 
The thickness of the metal of the tube is determined by the dia- 
meter of part of the conical stem e situated in the ‘‘eye” of the 
second drawplate, so that by causing the second drawplate to ap- 
proach or recede slowly from the first during the drawing process 
the thickness of the metal of the tube will be gradually diminished 
or increased, the tube produced being cylindrical without but 
conical within. (Sealed January 10, 1888). 


4006. D. McCorkindale, Mossend, Lanark, N.B. 
Improvements in Preparing Malieable Iron for 
Makivg Tubes and other Articles. (4d.)| March 17, 
1887.—Malleable iron is prepared, according to this invention, by 
first forming broad puddled birs, slabs, or plates, dividing the 
same transversely, and then rolling out the transversely divided 
bars, slabs, or plates. (Sealed March 29, 1858) 


York, U.S.A, Method of and Machine for Swaging 
and Welding the Ends of Wrought Metal Tubesand 
the Resulting Round End Tubes. (8d. 12 Figs.) August 
27, 1887.—Tubes with rounded or hemispherical closed ends are 
made by heating the end of a tube, then subjecting it to the swag- 
ing action of semi-conical or concave dies till the end is suitably 
contracted, then reheating the end and sliding the tube upon s 
mandrel having a rounded or hemispherical end, and by means of 
a suitable die swaging and welding the end of the tube into a 
rounded form without seam or joint. Inventor also claims the 
employment in ‘ Late peo boilers” of radial water tubes having 
closed seamless rounded ends of thickened metal welded upon 
itself as above. (Sealed March 23, 1888). 


11,727. H. J. Allison, London. (J. H. Kelly and C. H. Broad, 
Rochester, New York, U.S.A.) Improvements in Apparatus 
for Process of Bending Tubes and Pipes, (87. 
6 Figs.) August 30, 1887.—The tube to be bent is laid in a semi- 
circular groove a in the bed A and its circular continuation A!. 
The tube is held against endwise movement by means of a clamp 
B which is forced down upon it. C is a yoke operated by a handle 


Jf, and having straps or bearings b, b, resting and turning on 


journals ¢, c, of the head A! (Fig. 4). The straps are attached to 
the yoke byscrews, Adie D, operated by a handle A, is pivotted 
at g in the yoke C so as to have an independent turning move- 
ment therein. A rod or mandrel E, which is inserted in the 
tube to be bent, is held adjustably by means of its screw-threaded 
outer endin a stirrup G. The operation is as follows: The tube is 
laid in the groove a and clamped in place, and the die D is turned 








727. 


down so asto embrace it. The rod or mandrel E is inserted in the 
projecting end of the tube or pipe so as to bring the inner end of 
the rod or mandrel in proper position between the forming head 
and die. The yoke C carrying the die, the stirrup, and the rod, is 
then swung around the forming head as indicated by dotted lines. 
The rod E ring against all sides and faces of the inside of the 
tube keeps these sides close pressed against the grooved bed in 
which the tube lies, so that it cannot wrinkle or crimp. The rod 
thus causes a simultaneous drawing and bending movement of the 
tube around the form, and making the bend as it progresses co- 
incident with the movement of the yoke, die, and stirrup, and the 
circular end or head of the rod resting at the point where the 
bending takes place, forms a core, preserves the circle of the tube, 
and leaves the tube practically circular in cross-section in all 
parts of the bend and its entire length. (Sealed January 3, 1888). 


MISCELLANEOUS. 


102. R. Lord, Bury, Lancaster. Improvements in 
Metal Plates, Especially for Use in the Construc- 
tion of the Shells, Flues, and Fireboxes of Marine, 
Locomotive, Stationary, and other Boilers, and for 
Girder Work and other Analogous Purposes. (8. 
5 Figs.) January 4, 1887.--Metal plates are strengthened accord- 
ing to this invention by rolling, stamping, hammering, or other- 
wise forming dimples or bulges over the entire surface of the 
plate, corresponding hollows or depressions being thereby pro- 
duced on the opposite side of the plate. (Sealed January 17, 

). 


4191. J. Lysaght, Bristol, W. R. Lysaght, and J. 
Lakin, Wolverhampton, Staffs. Improvements in 
Rolling very Thin Gauges of Iron and Steel Sheets. 
{6d.] March 21, 1887.-The improvement consists in rolling the 
very thin gauges between or together with sheets of thicker gauge. 
(Sealed March 29, 1888). . 

4528. H. F. Taylor and W. P. Struve, Neath and 
Briton Ferry, Somenee. Improvements in the 
Method of Finishing Metal Plates Coated with Tin 
or other Metal or Alloy and in Apparatus Connected 
therewith. [ls. 1d. 6 8.) March 26, 1887.—The improve- 
ment consists in causing the coated plate to leave the ‘“‘ nip” of 
the finishing rolls in a slanting or angular position in order to 
avoid the head of molten metal above the ‘‘ nip” of the finishing 
roll coming in contact with the whole of the bottom edge or edges 
ot the plate as heretofore, and for the purpose of minimising the 
amount of “ list” or unduly thick coating metal. (Sealed April 6, 
1888). 

5560. A.D. Brogan and A. M. Malloch, Glasgow. 
An Improved Method of Producing Rippled, 
Chequered, or other Patterns or Designs upon 
Rolled, Piate, and Sheet Glass, and Apparatus there- 
for. (8d. 3 Figs.) April 16, 1387.— Designs or patterns may be 
produced, according to this invention, upon rolled, plate, or sheet 
glass by reheating the glass in a hot kiln to bring it to a semi- 
plastic condition and then running it through rolls (one of which 
is engraved with the design) in transferring it to an annealing 
kiln. (Accepted February 18, 1888). 


6631. L.E.Sunter, London, Improvements in the 
Manufacture of Screws. (6d. 2 Higs.) May 5, 1887.— 
This invention relates to an improved wood screw having one or 
more grooves or flutes cut in it either parallel or inclined to its 
axis so as to form cutting edges, for the purp.se of being readily 
inserted into wood without the aid of a gimlet or other tool for 
boring holes. (Sealed April 13, 1888). 

13,698. E. S. Baldwin, Loughborough, Leicester. 
(W. Angus, Sydenham, Canterbury, N.Z.) Improvements 
in Pumps. [6d. 3 figs.] October 10, 1887.—A chamber cr 
trap is formed at the qxaneeey 6 the pump bervel with ee ia 
aperture in the upper part, for the purpose of retain! 
the same 80 as mene the pump to start readily. (Sealed 
January 17, 1888). 
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THE MAPS OF THE ORDNANCE 
SURVEY.—No. IX. 
PHOTOGRAPHY. 
TuE possibility of accurately reducing maps by 


editions of the =jy and 5445 plans, which cost more 
than 2]. to trace for transfer to zinc by ordinary 
zincography, are produced by the photo-zincography 
of an impression of the first edition. 

This method could not, however, be adopted for | 


photography was proved and adopted on the Ord-| the reproduction of the original manuscript plans 
nance Survey in 1854 by Colonel Sir Henry James, | because these are specially prepared for reduction | 
R.E., the then Director of the Survey. For many! to the 6-in. scale, as is explained below; but ar- 


years, however, only a limited use was made of this | 
process; in fact, it was confined to reducing the | 
340 Plans of towns to the 54,5 scale, these photo- | 
graphic reductions being afterwards traced by hand | 
for zincography, and to the reduction of the 3-y5 
plans to the 6 in. to the mile scale for use by the 
copper-plate engravers, as explained in article No. I. 

In 1859 the process of photo-zincography was in- 
vented at the Ordnance Survey Office, Southamp- 


ton, but curiously enough the advantages of this | 


process for map work were not recognised until 1881, 
so that with the exception of some special work for 
the War Office, the reproduction of the Domesday 
books, and of certain ancient manuscripts, very 
little Survey work proper was done by it. 

The great advance in the use of photography at 
the Ordnance Survey dates from 1881, when the 
photo-zincographic process was adopted for the pro- 
duction of the 6-in. map, displacing copper-plate 
engraving. At that time each 545 plan was re- 
duced separately to the 6-in. scale, requiring a 
negative 10} in. by 8 in., i.¢., the size of the plate- 
glass. In 1882 arrangements were made for re- 
ducing two 555 plans simultaneously, the negative 
being increased to 14 in. by 11 in., and in 1883 the 
apparatus was still further improved so as to be 
able to reduce four 545 plans simultaneously, re- 
quiring a negative 22 in. by16 in. The reduction is 
called a quarter-sheet of the 6-in. map, because it 
is one-fourth the size of the engraved sheets; the 
sheet lines measure 18 in. by 12 in., whereas those 
on the engraving measure 36 in. by 24 in. The 6-in. 
map is published in quarter-sheets when produced | 
by photo-zincography. 

he introduction of what is called the ‘blue im- 
pression” method in 1885, added materially to the 
value of photography in increasing its capabilities of 
producing small scale maps from large scale maps. 
This method depends on the fact that cobalt blue 
does not photograph. 

So far photography had been principally em- 
ployed for the reductions of maps, but in 1885 
pe ny — a to ascertain whether any 
advantage wou ined by. photographin 
instead of tracing, the she and x45 ‘lead lor shaw. 
graphy, and these experiments were so successful 
that arrangements were made for producing nega- 
tives as large as 45 in. by 30in. by direct photo- 
graphy, and now all the second and subsequent 


rangements are now being made to allow of this 
method being applied to the x}, and 3345 Survey 
of Lancashire and Yorkshire, which has just been | 
commenced, and in this way the published impres- 
sions will be fac-similes of the manuscript plans. 

In 1887 what is believed to be a new method of | 
reproducing coloured maps by photography was in- | 
troduced, and some special work for the War Office 
has been successfully performed by this method. 

Photography is at present the most important | 
process in use on the Ordnance Survey; in fact, with 
few exceptions, all the other processes are depen- | 
dent upon it. The following are the various 
purposes for which photography is now used on the 
Ordnance Survey: Reducing the 4, scale plans 
to the 559 scale for zincographic tracing. Reducing 
the 5455 scale plans to the 6-in. scale for photo- 
zincography, and for copper-plate engraving. Re- 
ducing by the blue impression method the 6-in. 
scale maps to the 1-in. scale for copper-plate en- 
graving and for index maps. Reducing by the 
same process the l-in. map to the two mile 
to the inch map (county maps and indexes), 
and also to the four mile to the inch map. Reduc- 
ing the four-mile map to the ten mile to the inch 
map (catchment basin map and index to the 1-in. 
map). Copying some of the sxy5 and x45 scale 
plans. Enlargements principally for experimental 
purposes. Special work, such as reproducing certain 
maps in colour, and various other confidential work 
for Government departments. 

Outline of the Process.—Collodion plates for the 
wet process are employed. The manuscript plans, 
&c., or other subject to be photographed, must of | 
course be more or less specially prepared, and) 
arrangements are made to insure the accuracy of | 
the photographic reduction. If the photograph is | 
required for zincographic tracing, or for the guidance | 
of the copper-plate engravers, a proof is printed | 
and sent to the corresponding department as soon 





| as the negative has been duly developed and fixed. 
But if the photograph is required for photo-zinco-| glue), and the name is impressed by hand on the 
graphy, then a platinotype proof from the negative | plan. 
is carefully examined and compared with the that the draughtsman can adjust the type to exactly 





of potassium, which, after due preparation, is used 
for transfer to zinc. 

The various steps in the process will now be con- 
sidered in detail. 

Preparation of Manuscript Plans or Maps to be 
Photographed.—The ;}5 scale town plans are pho- 
tographed singly for reduction to the 3,59 scale, 
and no special preparation is needed, except that 
the colours used must be suitable for photography. 
The plans are simply pinned up on to a board. 

The reduction of the manuscript plan¢ drawn ona 


| scaleof 5-345 to the scale of Gin. to one mile is the prin- 
| cipal work done. 


These manuscript plans are drawn 
in the various Division offices direct from the field 
measurements, and are prepared with the view of 
being reduced by photography; accordingly, the 
lines are drawn thicker, and the names are typed 
or stencilled, and the ornament is stamped much 
larger than would otherwise be desirable. 

Typing and Stencillng.—By way of parenthesis 
it ought to be mentioned that instead of writing 
the names by hand on the manuscript plans, they 
are typed or stencilled. The name to be typed is 
set up ina type-palette of the kind shown in Fig. 20, 





and printer’s ink is applied by means of a small 
dabber made of roller composition (treacle and 


The side of the type-palette is cut away so 


original documents, and any corrections that may | the right place on the plan; several different sizes 
be found necessary are carried out by working on | of type-palettes areemployed. This method cannot, 


| 


the film of the negative. When these corrections 


however, be used if the type is more than about 


have been made, a proof is printed on a specially |lin. in height except as single letters, because 


prepared paper coated with gelatine and bichromate|the necessary pressure would then be too great 
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for hand work. When, therefore, larger letters 
are required, stencils made of thin sheet copper 
are used in the ordinary way. By the adop- 
tion of typing and stencilling perfect uniformity 
is obtained in all the manuscript plans, although 
they are prepared in ten different Division 
offices scattered over England. Moreover, a con- 
siderable saving, both of money and time, is 
effected. A great variety of different kinds of type 
are used, and for each class of name is set apart a 
particular kind of type, both as regards size and 
character. 

Stamping the Ornament.—The ornament (trees, 
woods, rough pasture, &c.) is applied in precisely 
the same manner as described in connection with 
‘zincographic tracing (article No. V). It should be 
mentioned that the stamps are cut away in such a 
ananner that the draughtsman is enabled to see the 
exact spot where the impression will be made on the 
yplan. 

All the details, i.e., the sizes of houses, widths 
of roads, &c., with the exception of footpaths and 
carriage drives through open ground, are shown 
to scale on the 6-in. map and are therefore drawn 
to scale on the manuscript plans. But some of 
the details and ornaments required for the 55 
plans would confuse the 6-in. maps, and are there- 
fore shown in blue on the manuscript plans, so as 
mot to be reproduced by photography. It may also 


‘ ‘be mentioned that the houses are coloured yellow 


with ‘‘cadmium-deep.” Experiments proved that 
this particular yellow is quite non-actinic, and 
photographs as if it were black. The artistic effect 
of black houses when numerous (as in the neigh- 
‘bourhood of towns) is, however, not good, and for 
this reason arrangements are now being made for 
‘hatching the houses. 

Four 555 manuscript plans are required for 
each 6-in. quarter-sheet, and these four plans 
are fitted together along their inner sheet lines 
and fixed with ordinary pins on to a large 
mahogany board; the outer sheet lines of the 
» yo Plans form the sheet lines for the 6-in. map. 
‘rhe inner edges of the 555 plans have to be folded 
over along the sheet lines, and in pinning up, the 
‘lower sheets are placed over the upper ones, other- 
wise shadows would be cast. It is found that the 
manuscript plans generally fit together with great 
-accuracy, but occasionally some difficulty is expe- 
rienced in this work owing to the expansion of the 
paper. 

The margins of the manuscript plans are too 
small to take the marginal names in a type sufli- 
ciently large for reduction. Special margins have 
‘therefore to be prepared for each 6-in. quarter-sheet 
-on long strips of paper, showing the number of the 
-quarter-sheet, the name of thecounty, &c., and giving 
a variety of information about the adjoining quarter- 
‘sheets, as wellas the latitudes and longitudes.* This 
work is prepared in the ‘‘ margins’ Department, and 
the names are typed. The latitudes and longitudes 
are obtained by calculation in the Trigonometrical 
Division and are plotted on these margins. These 
margins are pinned on to the board, together with 
the scales, imprint, &c., and the four 5,45 plans 
are then ready to be photographed. 

The town plans which are drawn on the ;}5 scale 
are not redrawn on the manuscript 5.45) plans, and 
hence it happens that in the neighbourhood of 
towns, blank spaces corresponding to the ;},5 plans 
are left on the manuscript 5; plans. These 
sho plans having been reduced to the 5;, scale 
by photography as already mentioned, are traced on 
tracing cloth, or are drawn on blue impressions, if 
the . 55 plans have been published by zincography, 
in the same style as the manuscript 545 plans, the 
ornament and names being also typed of a suitable 
size for reduction to the 6-in. scale. These tracings 
or blue impressions are then pinned in their proper 
place on the vacant space above alluded to on the 
oye plan. : 

Before photo-zincography was employed for the 
production of the 6-in. map, the manuscript shy 
plaus were not prepared in a suitable manner for 
reduction to the smaller scale, and at first such 
manuscript plans were traced on tracing cloth and 
prepared for reduction. Later on the blue im- 
pression method was employed, that is, blue zinco- 
graph impressions were obtained, which were 
penned-in in black in a suitable manner for reduc- 
tion, leaving in blue anything that was not to be 
reproduced. The last of these old-style plans was 
completed three years ago. 


* Latitudes and longitudes are not shown on the sy, 
and larger scale plans. 





The preparation of the 6-in. map for reduction to 
the 1-in. scale, and of the maps on the 1-in. scale 
for reduction to the smaller scales, is effected by the 
‘*blue impression” method ; this method has been 
mentioned several times, it will now be described in 
detail : 

Blue Impression Method.—It has already been 
observed that all detail is shown to scale on the 
6-in. maps, but this is not the case on the 1-in. 
maps. The width of the roads and sizes of houses, 
for instance, have to be exaggerated, and the 
various classes of roads are shown by conventional 
widths and signs. The houses in towns and villages 
are also exaggerated, and are shown in blocks, and 
not singly as in the 6-in. map; moreover a con- 
siderable amount of the detail is omitted—for 
instance, all the hedges, except those along roads 
and surrounding woods. 

The first thing done is to prepare a guide for the 
draughtsman in the subsequent operations, and for 
this purpose photo-zincograph impressions of the 
6-in. quarter-sheets are coloured in a distinctive 
manner ; for instance, first-class roads are shown in 
purple, second-class roads in red, third-class roads in 
yellow, &c. The names are underlined in red, and 
80 On. 

Four quarter-sheets photo-zincographs (making 
up a 6-in. sheet) are then printed in cobalt blue ink, 
and are fitted together on a drawing-board, on which 
the sheet lines of a 6-in. sheet are accurately marked, 
and a draughtsman inserts on these impressions the 
work shown on the coloured photo-zincographs. This 
operation has been systematised so that it can be 
done in a mechanical manner. The whole of the 
work is first sketched in pencil, the roads being ruled 
in by means of two pencils fixed together and ad- 
justed to a gauge according to the class of the road ; 
canals, railways, &c., are pencilled in the same way, 
the draughtsman being guided by the above coloured 
photo-ziucographs. Afterwards the work is inked in 
and carefully examined. As soon as the outline has 
been drawn itis reduced by photography to the 1-in. 
scale, and transferred to zinc, from which two im- 
pressions are printed, one on engraver’s tracing 
paper for rubbing down on the copper plate, and the 
other on ordinary paper asa guide to the outline 
engraver. 

The blue impressions are then returned to the 
Reduction Department, where the names are typed 
and the ornament is stamped, after which a second 
photographic reduction to the 1-in. scale is made, 
and a platinotype copy is sent to the Engraving 
Department to guide the engraver. This completes 
the preparation of the manuscript plan for the en- 
graving of the 1-in. map. 

The blue impressions are returned a second time 
to the Reduction Department and are prepared as 
indexes to the 2 Jy5 plans by adding the sheet lines 
of the 355 plans and the number of each sheet. 
A large heading is typed giving the name of the 
county, the various parishes included, and other 
information, and below is added a form on which 
is shown the price at which each 5; is sold as well 
as a diagram showing the adjoining 6-in. sheets. 

The bulk of the heading and of the form is the 
same for every index, and they are therefore pre- 
pared partly by zincography and partly by letter- 
press printing, the necessary additions for each 
index being typed. A third photograph is now 
taken from which, after a platinotype proof has 
been examined and the negative corrected, if neces- 
sary, a carbon print is produced which is laid down 
on zine for publication. 

When this method of producing indexes was first 
introduced (in 1884) the size of the outline, type, 
and ornament, and the width to draw the roads 
&c., on the blue impressions had to be settled, and 
this was done in a very easy and effective manner 
by selecting a representative piece of the l-in. map 
and enlarging acopper transfer of it by photography 
up to 6 in. to one mile, thus at once obtaining the 
necessary information. A copper-plate transfer was 
used instead of an ordinary impression, because it is 
found that a transfer is sharper and gives better 
results when enlarging. 

Prior to the introduction of the blue impres- 
sion method, the reduction to the 1-in. scale was 
effected by means of the pantagraph, both for use by 
the engravers and for indexes ; the present method 
is more rapid, less expensive, and more accurate, 
and the artistic results obtained are far better. 

The blue impression method is extended to the 
production of the county indexes by reducing the 
lin. as obtained above to a scale of 2 in. to one 





mile, and also to several other small scale maps. For 


instance, a four mile to the inch map of Scotland is 
now in progress, based on the 1-in. engraved map, 
and in this case blue impressions direct from the 
copper-plate are used asa foundation to work upon. 
For copying and enlarging, no special preparation 
of the plans is needed, but as they are photo- 
graphed in direct sunlight in the open air, they are 
placed in a large frame fitted with a sheet of plate- 
glass to prevent the wind blowing them about. 





TELESCOPES FOR STELLAR PHOTO- 
GRAPHY. 

As most of our readers are no doubt aware, an 
international congress of astronomers was held last 
year at Paris to organise the systematic preparation 
of a photographic chart of the heavens. It will be 
unnecessary for our present purpose that we should 
enter into details of the questions discussed at the 
meetings of this congress, or that we should trace 
the history of the application of photography to star- 
charting, but we may state that one of the chief 
decisions arrived at was that refracting telescopes 
should be employed on the new undertaking, while 
the aperture of the existing photographic telescope 
at the Paris Observatory, namely, 13.1 in:., was fixed 
upon as the standard size of such instruments as 
should be specially constructed to take part in the 
survey. Up to the present we believe that ten of 
these special telescopes have been ordered, the 
optical portions of seven of these being under con- 
struction by MM. Henry, of Paris, and the 
mountings by M. Gautier; while the remaining 
three instruments are being made by Sir Howard 
Grubb, of Dublin. Itis of one of these latter instru- 
ments that we now propose to give a description. 

In a paper on the subject which was read by Sir 
Howard Grubb before the Society of Arts last week, 
the author named four chief conditions which a 
telescope used for stellar photography should be 
able to fulfil. These are: ‘‘(1) That it can be accu- 
rately pointed at any given object ; (2) that when 
pointed in the desired direction the clockwork shall 
cause it to follow that object as steadily as possible ; 
(3) that as the meridian is the best position for 
observation, the instrument should be capable of 
working for some distance on each side of the 
meridian without reversing ; (4) that means should 
be supplied by which the observer can watch and 
verify the accuracy of the clock driving, or make 
any change in position rendered necessary by re- 
fraction.” 

The general arrangement of the instrument which 
Sir Howard Grubb is constructing to satisfy these 
conditions is shown by our engravings, Figs. 1 and 
2 on page 404. As will be seen from these views 
the mounting is of the so-called German form, the 
standard being very substantial and the details 
being such as to give a considerable range of motion 
on each side of the meridian without reversing the 
telescope. A special feature is the arrangement 
adopted to relieve the friction of the polar axis. 
The usual arrangement is to allow the upper part 
of the axis to bear against counterweighted friction 
rollers acting at right angles to it, while the end 
thrust is received by a friction roller bearing against 
a collar, or other equivalent arrangement. . In the 
telescope illustrated, on the other hand, both the 
transverse and end thrusts of the polar axis are 
received on a single antifriction bearing b which 
acts against a bevelled collar form in the 
polar axis at a, Fig. 1. This antifriction bear- 
ing is disposed directly under the centre of gra- 
vity of the movable portion of the instrument, 
and the load received by it is not transferred to the 
main standard at all, but is transmitted by the 
column c to the counterweight levers d situated just 
above the baseplate. The suggestion of thus re- 
lieving the main standard of the chief portion of its 
load, by the direct transmission of the latter to the 
base, originated, we believe, with Dr. Gill, the 
Astronomer Royal at the Cape of Good Hope Ob- 
servatory, who is well known as an earnest and 
successful worker in the development of stellar 
photography. 

The fulfilment of the first of the requirements 
which we have enumerated above as desirable in a 
telescope to be used for stellar photography, de- 
mands very delicate slow motion in right ascension 
and declination. In the instrument we are de- 
scribing, the slow motion in right ascension forms 
part of the system of electric control for the clock 
movement which we shall describe fully in due 
course, while for the slow movement in declination 





a very neat contrivance has been devised, which 
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we shall also deal with later on. In the mean time 
we must give an account of the manner in which 
the telescope receives from the driving clock a 
motion sufficiently accurate to satisfy the second of 
the above-named requirements. 

Referring again to Fig. 1, it will be seen that the 
lower end of the polar axis carries a toothed 
sector i, into which gears a worm / on a counter- 
shaft, having at one end a wheel g, by which it is 
geared to a shaft driven from the governor of the 
clock, the. vertical spindle of this governor carrying 
a worm e, which gears into a wormwheel f on the 
shaft last mentioned. The object in view in this 
arrangement is to interpose as little gearing as pos- 
sible between the governor and the polar axis, so as 
to avoid irregularities due to the working of such 
gear. The heavy gear of the clock is interposed 
between the governor and the driving weight, and 
errors in it do not affect the accurate driving of the 
telescope. 

The governor is shown to a larger scale in Fig. 3, 
page 405. Itconsists of a casting a, having hinged to 
it a ring of eight weights b, each weight being pro- 
vided with an adjusting screw c, which as the weights 
are spread by centrifugal force comes into contact 
with the ring d and so affords the necessary retarding 
friction. To assist the action of gravity and allow 
a higher speed of rotation to be used, each weight 
is acted upon by a spring, the pull of which can be 
adjusted by the nut g. The governor is mounted 
on the vertical spindle h, which is driven by gearing 
from the clock train and which has formed on it the 
worm ¢ already mentioned as gearing into the worm- 
wheel on the horizontal shaft by which motion is 
transmitted to the telescope. The vertical spindle 
of the governor has fixed at its upper end a grooved 
disc which bears on a series of balls running on 
another disc which is pressed upwards by one end 
of the lever k. By means of the adjustable spring 
l acting on the other end of the lever i any desired 
proportion of the weight of the governor can be 
transferred to the ball bearing, only about 2 lb. 
being left bearing on the toe iof the spindle. This 
toe has an agate bearing, and by means of the 
eccentric and index shown the whole governor can 
be raised or lowered slightly so as to simultaneously 
vary the friction of all the points c against the ring d. 

We now come to the most interesting part of 
the whole arrangement of the instrument, namely, 
the devices provided for controlling thedriving of the 
telescope, these devices being such that not only is 
a variation in the rate of the clock corrected, but any 
error which may have been caused by such variation 
is cancelled. This latter is a most important feature 
for photographic work, as but for it the proper 
position of astar’s image on the sensitive plate would 
not be maintained. For instance, if from any acci- 
dental circumstance the going of the driving clock 
had been temporarily retarded, then if the action 
of the controlling gear merely restored the proper 
rate, the movement of the telescope when this had 
been effected would still be in arrear by the amount 
lost during the period of retardation, and the images 
of the stars would occupy new positions on the 
photographic plate. By the gear we are about to 
describe, however, any ground thus lost is made up 
and the position of the telescope restored to that 
which it would have occupied had no disturbance 
of the rate occurred. 

It may perhaps be desirable here that we should 
give some idea of the amount of accuracy of move- 
ment required in these telescopes. In such an in- 
strument as we are describing a 12th magnitude star 
would give an image about ;}5 in. in diameter on the 
sensitive plate, and an error of position of jy, in. 
would produce a sensible distortion of the disc. 
But with a telescope of this focal length (about 11 ft.) 
one second of arc will be represented on the sensitive 
plate by a space of about +;55 in., and as one second 
of time in right ascension movement corresponds 
to 15 seconds of arc, it follows that it will only 
require an error of ;);th of a second in the driving 
to cause a “‘slip” of the images on the plate of 
090 in., an amount which we have mentioned as 
quite sufficient to distort the discs of a 12th mag- 
nitude star. As the new photographic star charts 
are to include stars down to the 14th magnitude it 
is evident that it is necessary that the limit of error 
in the driving of the telescope should not exceed 
yoth of a second, while it is most desirable to re- 

uce it to s);th of a second. This latter rate of 
accuracy Sir Howard Grubb considers he can 
achieve. 

The general principle of the controlling arrange- 
ments is identical with that adopted in the twin 





equatorial telescope exhibited by Sir Howard Grubb 
at the Manchester Exhibition last year, and which 
we recently described and illustrated,* but the 
details have been. modified, as a reference to our 
engravings will show, the result being that still 
greater delicacy of action is secured. The control- 
ling gear may be said to have two separate parts, 
namely, the ‘‘ detector” which detects any variation 
in the driving of the telescope from the standard rate, 
and the ‘‘ corrector” which accelerates or retards 
the driving until the error which has been detected 
is cancelled. The detector, we may add, is of the 
type devised and applied by Dr. Gill to the 15-in. 
equatorial at the Dun Echt Observatory. while the 
correcting arrangements are wholly due to Sir 
Howard Grubb. 

We have already explained that the governor 
spindle carries a worm which gears into a worm- 
wheel on a horizontal shaft. In Fig. 4 this worm- 
wheel is shown at F, the shaft A! to A® on which it 
is placed being geared by the wheels B, C to the 
shaft D which carries the worm E gearing into the 
toothed sector on the polar axis of the telescope. 
This shaft D, it will be noticed, runs between 
adjustable dead centres so that end movement may 
be avoided. The shaft on which the wormwheel F 
is fixed consists of five parts, A', A%, A°, At, and A®, 
the last-named carrying the wormwheel F. On this 
same portion of the shaft is also fixed a toothed 
wheel m, the periphery of which gears into a small 
pinion r carried by a pin on the disc /, this disc 
being mounted freely on the boss of the wheel m. 
The pinion r is of such length that it also gears 
into the wheel n, which, together with the wheel o, 
is mounted on the portion of the shaft A*. The 
wheel o in like manner engages with a pinion r' 
carried by a pin in the disc q, this pinion also gear- 
ing into a wheel p mounted on the portion A® of 
the shaft. The wheels m and p have the same 
number of teeth, and the wheels » and o are also 
alike, but have a less number of teeth than m and p. 
In the particular gear illustrated the difference 
between the two pairs of wheels is one tooth in 
forty. Now it is evident that so long as the discs | 
and q are left free to revolve the pinions r and r! 
merely act in clutches connecting the parts A®, A‘, 
and A* of the shaft, and these three parts will re- 
volve together just as if they were in one piece. If, 
however, the disc / be held and prevented from 
rotating, then the wheels m and and the pinion r 
form a train of differential gear, and for each revo- 
lution made by the wheel m, while the disc / is so 
held the wheel n is accelerated one-fortieth of a 
revolution. On the other hand, the holding of the 
disc q will cause the wheels o and p and the pinion 7' 
to act in a similar but reverse way, and for every re- 
volution made by A‘, while the disc a is so held, the 
portion A® of the shaft will be retarded one-fortieth 
of a revolution relatively to A*. Thus by arresting 
the motion of the disc | the motion given to the 
telescope can be accelerated, while by arresting the 
disc q it can be retarded relatively to the motion 
given to the portion A° of the shaft by the governor. 
To enable the discs! or q to be arrested they are 
serrated around their peripheries and suitable 
clamps can be made to engage these serrations by 
bringing certain electro-magnets (not shown in our 
illustrations) into action. 

We have now to deal with the detector which 
controls the action of the accelerator and retarder 
above described. This detector is fixed on the 
portion A* of the shaft as shown at K, Fig. 4, page 
405, while a perspective view of it is given in 
Fig. 5, page 404. The electric circuits connected 
with the detector and the controlling pendulum are 
also shown diagrammatically in Fig. 4, while Figs. 6 
and 7 on page 405 are perspective views of the relay, 
to which we shall refer presently. 

The detector consists of a compound disc of 
ebonite, carrying on its periphery three series of 
contact pieces which are in échelon with regard to 
each other, while all are in electric communication 
with a ring on one side of the disc. Four contact 
springs bear upon the detector, one (connected with 
the wire 2in Fig. 4) being in contact with the ring 
just named, while the three others correspond to 
the three series of contact pieces on the periphery 
and communicate with the wires 6, 3, and 8, Fig. 4, 
respectively, these wires leading off to the three 
electro-magnets of the relay already mentioned. 

The action of this apparatus is as follows: A pen- 
dulum beating seconds, shown diagrammatically at 
G, Fig. 4, closes a circuit once every second, and 
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allows a current from the battery H to flow through 
the wires 1 and 2 to the central contact ring of the 
detector. If the telescope is being driven properly 
this closing of the circuit by the pendulum will be. 
synchronous with the passage of one of the central 
series of peripheral contact pieces under the contact 
spring connected to the wire 3, and the cur- 
rent will thus follow the circuit 1, 2, 3, 4, and 5, 
bringing into action the central electro-magnet of 
the relay. Referring to Figs. 6 and 7, it will be 
seen that this relay has a vibrating lever, which, 
when acted upon by the armature of the central 
electro-magnet, is held in the central position, the 
effect of its being so held being that no current is 
transmitted by the relay, and the driving of the 
telescope is not interfered with. Let us suppose, 
however, that at the instant the pendulum closes 
its circuit the telescope is slightly ahead of its 
proper position. In this case, instead of one of 
the central series of contact pieces being under the 
contact spring when the circuit is closed, one of the 
right-hand series will be under its spring, and 
the circuit will follow the wires 1, 2, 8, 9, 5, bring- 
ing into operation the right-hand electro-magnet of 
the relay, and drawing the lever of the latter over 
to one side. The effect of this movement of the 
lever is to close a connection at 10, and cause a 
current from the battery I to traverse the circuit 
13, 10, 11,12, and bring into action the magnets 
actuating the clamp which will hold the disc q of the 
retarder, thus retarding the motion of the telescope. 
On the other hand, if the telescope falls behind its 
proper rate the current transmitted by the pendu- 
lum will traverse the circuit 1, 2, 6, 7, 5, the lever 
of the relay will be drawn over to close the circuit 
at 14, and the current from the relay battery I will 
traverse the circuit 13, 14, 15, 16 and bring into 
action the clamp operating the accelerating dise /. 

The shaft A makes one revolution in 20 seconds, 
so that during each revolution twenty correcting cur- 
rents are transmitted by the controlling pendulum. 
The proportions of the accelerator and retarder are 
also such that the alteration made in the driving of 
the telescope equals one-fortieth of the time during 
which the accelerator or retarder is put into opera- 
tion. Thus if the driving of the telescope from any 
cause becomes 5th of a second in arrear, the con- 
trolling apparatus will correct the error by bring- 
ing the accelerator into action for a period of two 
seconds, and so on. 

The seconds pendulum by which the control is 
exerted is shown in detail by Figs. 8 and 9 on page 
408. It may bea mercurial or any other type of 
compensated pendulum, and its bob a carries a fine 
point 6 which at each oscillation closes an elec- 
tric circuit by passing through’ a globule of mer- 
cury, and so transmits the current to the detector 
gear already described. The mode of driving the 
pendulum is as follows : The upper part of the pen- 
dulum rod carries a light arm ¢, which as the pen- 
dulum oscillates from right to left picks up the 
weight f, shown in Fig. 9 as resting on the sup- 
porting lever d. If the latter remained in the 
position there shown the arm ¢ would simply rede- 
posit the weight at the same level during the re- 
verse oscillation of the pendulum and the latter 
would receive no impulse. But just before the 
weight can be thus redeposited the closing of the 
electric circuit by the pendulum brings into action 
the electro-magnet e, which, attracting the arma- 
ture, draws down the lever d. On the current 
ceasing and the armature being released, the lever 
d is restored by its counterweight to the position 
shown in Fig. 9, of course relieving the arm c of 
the load f. The effect of this is that the weight p 
remains resting on the arm c for a longer arc while 
descending than while ascending, and hence the- 
pendulum receives the necessary impulse. 

We have already mentioned that one of the re- 

uirements of a telescope for photographic work is. 
the provision of very delicate slow motions in right 
ascension and declination, so that the image may 
be precisely adjusted on the sensitive plate, and also 
that the corrections of the motion of the telescope 
necessary to counteract the effects of refraction may 
be conveniently made. We have now to describe 
the arrangements adopted for this purpose in the 
instrument under notice. 

In the first place, it is evident that any adjust- 
ment in right ascension must operate between the 
detector mechanism and the telescope, otherwise 
any slow movement effected by hand would be 
treated by the detector as an error, and cancelled 
accordingly. The arrangement adopted is shown 





by Fig. 4, page 405, and consists really of a dupli- 
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EQUATORIAL TELESCOPE FOR STELLAR PHOTOGRAPHY. 
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|shown in Figs. 10 and 11 annexed. The slow 
| motion in declination is given by varying the dis- 
j tance between an attachment on the telescope 
itube and an arm clamped on the declination 
'axis, and there are two ways in which this is 
| usually effected. According to one plan a screw 
|attached to the arm acts on a nut carried by 
| the telescope tube (or vice versd), while according to 
| the other the screw when turned in one direction 
‘moves the telescope against the resistance of a 
spring, the latter giving the reverse movement 
| when the screw is turned the other way, The first 
| of these plans has the disadvantage of allowing some 
mo | backlash unless all parts are fitted with extreme 
| nicety, while in the second a long and flexible spring 
cation of the accelerating and retarding arrange-| arrested by clamps which are brought into action has necessarily to be employed, and if the telescope 
ments already described. Thus the portions A!, | by electro-magnets, the currents to which are con- | be touched there is the danger of this spring yield- 
A®, and A® of the shaft are coupled by two trains of | trolled by suitable portable contact keys in the | ing and allowing a change of position. In the 
differential gear ¢, y, v and v, y', w, these being| hands of the observer, who can thus adjust the | arrangement shown in Figs. 10 and 11 the ad- 
respectively identical in arrangement with the | position of the telescope in right ascension with | vantage of having all backlash taken up by a spring 
accelerator and retarder of the automatic control. | great delicacy. | is retained while a very stiff spring can be employed. 
In the case of the slow motion, however, the discs s| The slow motion adjustment in declination, on | In Figs. 10 and 11, a is the screw by which the ad- 


and x, corresponding to the two trains of gear, are|the other hand, is effected by the arrangement justment is made, this screw working through a nut 
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tric bell. The two bells having been set to strike 
together, an error in the driving of the clock was 
then purposely introduced by hand movement, on 
whick the automatic control at once came into action 
and promptly restored the synchronism of the belis. 

With the telescope we have been describing, Sir 
Howard Grubb anticipates that he will be able to 
get good definition over a field of 3 deg. square, 
that is that each photographic plate will afford good 
definition over an area corresponding to 9 square 
degrees. This statement will show the vast differ- 
ence in the conditions to be fulfilled by telescopes 
for photographic work and visual observations re- 
spectively. A telescope of this size used for visual 
work would probably only have a field 4 deg. in dia- 
meter even with the lowest powers. Of course, in a 
photographic telescope, an increase in the diameter 
of the field is of vast importance, as the area of sky 
dealt with by each sensitive plate will vary as the 
square of the diameter, so that a comparatively 
small increase in the diameter of field means a 
large reduction in the number of plates required for 
the survey. 

The mode of holding the photographic plates 
during exposure in such a telescope as that under 
notice is of course an important matter, and it is 
probable that the arrangements adopted at different 
observatories will vary somewhat in points of detail. 
A very perfect arrangement of the kind has, how- 
ever, been constructed by Sir Howard Grubb for 
the telescope of 9} in. aperture which was placed 
at the disposal of Dr. Gill by Mr. James Nasmyth, 
and it is probable that this same arrangement will 
be used with the equatorial which we have been de- 
scribing. A very complete account of the appa- 
ratus in question is given by Dr. Gill, in a memoir 
contributed by him to Bulletin du Comité interna- 
tional Permanent pour Vexécution photographique de 
la Carte du Ciel, and from this source we obtain the 
following particulars. 

The plate-holder is shown in longitudinal section 
and back elevation by Figs. 12 and 13 on page 408. 
In these views A, B, C is the plate-holder, this 
being an electro- plated gun- metal frame, fur- 
nished with a slide D. In this frame the position 
of the sensitive plate P, in the direction of the 
longitudinal axis of the telescope, is fixed by its 
resting against three platino-iridium points ¢, d, e, 
it being pressed against these points by the spring a 
on the inner side of the movable back of the plate- 
holder. Inthe same manner the position of the 
plate in the plane at right angles to the axis of the 
telescope is determined by two of its edges taking a 
bearing against the platino-iridium cylinders f, g, 1, 
it being forced against these cylinders by the springs 
R and S respectively, as shown in Fig. 13. We may 
add that when an exposed plate is transferred to 
the micrometrical measuring apparatus by which 
the positions of the stars on the plate are determined, 
it is made to rest against three similarly placed 
stops, thus getting rid of any trouble which might 
otherwise arise from irregularities in the edges of 
the plates. 

Itis of course essential that the line of contact of 
the two cylinders f g should be maintained accurately 
parallel with the declination axis of the telescope, 
and therefore special means have to be provided 
to enable the plate-holder to be accurately replaced 
after its withdrawal with an exposed plate. For 
this purpose the plate-holder is provided with three 
hardened steel points o (two of these are shown 
in Fig. 12) arranged at the angles of an imaginary 
equilateral triangle. Of these points one enters 
a conical hole, a second enters a groove of Y section, 
and the third bears against a plane surface. The 
points are held up to their positions by three spring 
fastenings X, Y, Z, which bear against the frame 
of the plate-holder as shown in Pigs. 12 and 13. 

We have now to describe the arrangement by 
which the fine adjustment of the plate to focus is 
obtained. Referring to Fig. 1%, it will be seen that 
the parts above dealt with are mounted ona tube 
which slides in the tube K at the eye end of the 
telescope, and which is drawn inwards by three 
spiral springs T. The pull of these springs is re- 
sisted by three pins G, which bear against three 
curved inclined planes F attached to the ring E. 
This ring has teeth formed round a part of its 
circumference, these teeth being geared into by a 
screw S, actuated by a key with milled head H. 
Thus, by turning this screw the ring E can be 
rotated and the inclined planes F shifted under the 

oints of the pins G, thus withdrawing the plate- 
Lolaae in opposition to the pull of the springs T or 


allowing motion in the reverse direction. In this 





manner avery delicate and steady adjustment of 
the focal position of the sensitive plate can be 
secured, 

We have now, we think, explained the chief 
features of the equatorial we illustrate, but the 
appliances for carrying out the photographic survey 
of the heavens include many other devices of much 
ingenuity and interest, and it is probable that we 
shall deal with some of these on an early oceasion. 








THE FORTH BRIDGE. 

Our two-page engraving this week shows the state 
of the steelwork at the Fife main pier and cantilever 
of the Forth Bridge in December last. During the 
summer months rapid progress will be made with the 
works, and it is anticipated that 1700 tons of steel- 
work will be erected monthly, and that the bridge 
will be finished in eighteen months. 

The engravings show clearly the method of erecting 
the first half-bay of the cantilever, which was as 
follows: The 12 ft. diameter cantilever tube was 
erected by overhang, the hydraulic crane and cage 
with rivetting apparatus used in the erection being at 
the time the photographs were taken advanced to a dis- 
tance of about 140 ft. from the pier, At a point about 
100 ft. out the cantilever tube was supported tem- 
porarily by an inclined tie made up of old Hammer- 
smith Bridge suspension links and steel bars to be used 
subsequently in permanent portions of the bridge. A 
vertical broad column was carried up from the inter- 
section of the tie and cantilever tube, and by means of 
this column a light platform was gradually lifted up 
by hydraulic power, the cranes on the platform build- 
ing the diagonal tube and other work as the lifting 
proceeded. The platform is shown in its final position 
at the level of the intersection of the diagonal strut 
and tie of the first bay of the cantilever. 

Above this level the steelwork was erected without 
the aid of a lifting platform. The top member was 
erected by overhang [ means of powerful long-jibbed 
steam cranes and winches, and the first diagonal tie 
was carried down in the bold manner shown on the 
engravings, nothing more than a few planks and ordi- 
nary ladders being demanded by the erectors. Neces- 
sarily the best photographs fail to give an idea of the 
vast scale of the work or to impress upon the observer 
the fact that the top of the steelwork is as high as six 
houses of five stories each piled one on top of the other. 

At the present time the diagonal tie has been ex- 
tended down to and connected with the cantilever tube, 
the deflection of the latter having been previously 
taken out by hydraulic appliances before the final con- 
nection was made. The second bay of the cantilever 
is now in progress. 





A SECOND-CLASS TORPEDO BOAT. 

ON page 401 we give an illustration of the new type 
of second-class torpedo boat which Messrs. Yarrow and 
Co. have recently constructed to the order of the Admi- 
ralty, and which was tried at the latter part of last 
year. We have already given some particulars of this 
vessel,* but for convenience of reference we now re- 

eat her leading characteristics. The boat is 60 ft. 
ong over all and 8 ft. 6 in. wide, 3 ft. shorter and from 
a foot to 15 in. wider than the old type of second-class 
boats, She attained a speed of rather more than 17 knots 
per hour on her official trial with 4tons on board. The 
speed, when light, for six runs on the measured mile was 
184 knots. The latter seems a very high speed for so 
small a vessel, and indeed it is a remarkable perform- 
ance, but at the same time the speed of 17.031 knots 
on a four hours’ trial with 4 tons on board is more re- 
markable still. It is well to note, in comparing speeds 
of torpedo boats, under what conditions as to weight 
carried and duration of running the trial is made. 
In our previous notice we referred to the manner in 
which this boat differs from ordinary second-class 
boats in the manner of ejecting the torpedo; and the 
arrangement is well shown in the engraving. The 
more ordinary method of firing the torpedo from a 
tube or tubes, built into the hull and pointing forward 
through the bow, will be familiar to the majority of 
our readers ; but here it will be seen the bow fire has 
been altogether abandoned, and a swivelling gun placed 
aft is substituted. The gun, of course, is not new; 
indeed, one was placed on the old Lightning, the first 
torpedo boat built for the English Navy. That vessel 
was, however, a first-class boat, and, although not so 
large as the first-class boats now built, was consider- 
ably bigger than No. 50, which is the official designa- 
tion of the craft under notice. In the Lightning, too, 
the torpedo — was placed forward, and was trained 
in quite a different manner to that of this second-class 
boat. We have already commented on the offensive 
advantages of being ae to eject the torpedo through 
a wide angle of range, and when going at speed, rather 
than having to bring the boat to a stop and fire only 
end on. We need not therefore recur to this point; 
but since our former notice appeared we have had, 
whilst on shore, an opportunity of seeing the boat 





* See ENGINEERING, vol, xliv., page 629, 





steam at speed and maneuvre. Our previous experi- 
ence was obtained on board, a a which, in some 
respects, does not afford so good a point of observation 
as when one is at some little distance from the boat, 
It is certainly a remarkable sight to see the manner 
in which this little vessel winds amongst craft or 
round buoys, or turns circles of surprisingly small 
diameter. She seems to pivot on a point very near the 
bow, a fact which is no doubt chiefly to be accounted 
for by the way the deadwood is cut away aft. This 
allows the stream of water diverted by the unusually 
large rudder to swing the after part round with facility, 

nother notable feature about No. 50 is the com- 
paratively small bow wave she throws up. We believe 
it is pretty generally acknowledged now that the most 
noticeable point at night about a torpedo boat travel- 
ling at high speed—putting on one side flame and 
sparks from the funnel—is the high bow wave the 
majority of these vessels throw up when going quickly 
through the water. The powerful electric search light 
causes this mass of foaming water to show up with 
peculiar distinctness against the dark background of 
sea and sky. It has been, therefore, thought advisable 
to reduce this undesirable feature even if something in 
the shape of speed has to be sacrificed. Fairly full 
bow lines are the best for fast boats of this class, 
but in such a model the big bow wave is very notice- 
able. Messrs. Yarrow have met the demand of naval 
officers for a less easily observed boat by placing 
the greatest cross-section further aft than they would 
have done had speed alone been the point aimed at, 
as it almost always was in the earlier torpedo boats, It is 
therefore additionally creditable to Messrs. Yarrow 
that they have reached the unprecedentedly high speed 
of 17 knots, with so considerable an addition to the 
beam, and that they have at the same time reduced the 
bow wave. 

There is a further advantage of less surface disturb- 
ance when running torpedo boats. It is unnecessary 
to point out that surprise will be the chief element of 
success in future possible attacks in which these craft 
may beengaged. As the bow wave is most likely to 
reveal the presence of the boat by sight, so also will it 
most probably give first warning of approach by 
sound, It is the splash of the water and not the noise 
of the machinery that can be heard for the greatest 
distance when a boat is running with hatches closed ; 
speaking of course of high-speed boats in which the 
engines are kept toa high — of perfection, as they 
should be, and in the Royal Navy are, with all torpedo 
boats. It will therefore be seen that there is an addi- 
tional reason for reducing the objectionable bow wave. 

The boat which we illustrate recently made the ran 

from the Thames to Portsmouth, and, the weather 
being bad, was taken through the somewhat intri- 
cate, but more sheltered fairways and channels of 
what is known as the ‘‘overland passage.” Off Mar- 
gate she managed to get on the ground, a result 
by no means to be wondered at, and, as the sands 
here are very hard, she smashed her propeller. After 
a time she was got off and beached, when a new pro- 
peller was fitted. We mention this incident, as it is 
oy supposed that these craft are of a very 
ragile description ; ‘‘egg-shell” is the favourite term 
of comparison. One distinguished naval officer —re- 
tired—has said he would never willingly go on board 
these craft, for fear of putting his foot through the 
bottom ; and there isa very funny story extant about 
a sailor with a wooden leg. It would seem, however, 
from the experience of No. 50, that steel vessels are 
of much more robust constitution than is generally 
supposed, and, indeed, there is ample testimony to the 
fact. We recently witnessed the efforts of a small 
working party to get one of these vessels over a bank. 
She was pushed as high up as the strength of the 
party would allow, and in this position her fore part 
was over the bank for about a third of the length of 
the boat. A tackle was then put on the bow, which 
was bowsed down until the boat could be dragged 
straight ahead. 

A few words may appropriately be added here as to 
torpedo boat policy generally. Admiral Colomb, in 
the opening remarks of his excellent little manual, 
‘*The Naval Year Book,” refers to the torpedo-boat 

uestion in the following terms: ‘‘ The fleet, the 
flotilla, the cruiser, and the harbour attack and de- 
fence have each had (i.e, during the past year) 
their share of attention, and developed exercise, and 
opinion has been advanced, guided, or turned back by 
the observation of facts which these exercises have 
brought out. While it cannot, perhaps, be said that 
the torpedo, as torpedo, has much altered its position 
in naval estimation, it seems fair to assume that the 
torpedo boat, as boat, has fallen in repute. In the 
first, it has grown very much larger, and has, in point 
of fact, ceased to be a boat. In part this may have 
come about because the 7éle which some proposed for 
the torpedo boat, of being an entirely defensive weapon 
confined to territorial localities, and operating only 
within a short distance from its port, has never been 
generally accepted. Boats which were never intended 
for voyages have been sent on voyages, and, being 
found more or less unsuited for that kind of service, 
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supposed improvements have been made, so that they 
should be capable of executing it. The ‘harbour 
defence’ instrument has become a ‘sea attack’ in- 
strument, and in some sense an unrecognised rival to 
the undoubted sea-going torpedo vessels like the 
Archer, the Fearless, and the Rattlesnake.” 

In these passages Admiral Colomb has put the pre- 
sent aspect of the torpedo boat question very aptly. 
We are now experiencing the inevitable reaction con- 
sequent upon our early over-valuing of the torpedo. 
The unknown possibilities for distinction of those 
weapons were so magnified that scarcely any expendi- 
ture was thought too great to provide means for their 
employment, both in and out of season. Torpedo 
vessels have been growing in size and costliness. More 
and more gear has been crowded into them, increas- 
ing their weight and cost, and also the intricacy of 
their machinery. In all this cheapness, the one great 
virtue of the torpedo, has been overshadowed. No 
doubt it is right for a great naval power like Great 
Britain to have vessels of all classes, and the pos- 
sible value of small fast vessels such as the Archer 
or the Rattlesnake—not necessarily as connected with 
the torpedo—can hardly be over-estimated. But for 
smaller naval powers that look on the torpedo boat as 
a means of coast defence, especially those countries 
having a broken coast line studded with islands, bays, 
and inlets, it is very questionable whether the smaller 
boats, such as that now under notice, will not bea 
better investment than the larger craft at present more 
in vogue. By the additional seaworthiness of this 
boat, secured chiefly by the increased width, the 60 ft., 
or second-class, boat has been lifted into the category 
of practicable vessels; and it must be remembered that 
four or five of these smaller craft can be purchased for 
the price of one modern first-class boat. This is the 
crucial point, the money standard, and it is to that 
that all ship and boat-building questions must be re- 
duced, whether it be in wealthy England, or the most 
impecunious and perhaps hardly more than _half- 
civilised State. 

The question may be argued from many points of 
view, and we put forward these remarks simply as sug- 
gestions, without any wish to dogmatise. But it seems 
that, as the cheaper second-class boat has been carried 
so many steps in advance, it may be wortb while to 
reconsider the position with a view to returning to the 
original torpedo boat idea of small inexpensive vessels, 
acting by surprise; and not putting too many eggs in 
one basket, 
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Tue Sanspareii—sister ship to the Victoria—now com- 
pleting by the Thames Iron Works Company, Blackwall, 
will be delivered some five months under the contract 
time. 


The Nymphe, twin-screw wooden sheathed sloop, 1140 
tons displacement, which was laid down at Portsmouth 
¢ - une 5th last, is to be floated out of dock on the Ist 
of May. 


The first trials with a gun constructed on the Longridge 
principle at the Abouchoff Steel Works, have recently 
taken place. The piece, which weighs about 5} tons, is 
ase. Se in. in diameter, and is 35 calibres long. The 
breech mechanism is on the De Bange system. The trials 
are said to have been very satisfactory. 


By taking the hours at which the pendulums of different 
clocks were stopped by the Charleston earthquake, Pro- 
fesssor Simon Newcomb and Mr. Dutton conclude that 
the velocity of propagation of the shock was 1700 ft. per 
— with a possible error, positive or negative, of 


An expedition has been organised by the Russian 
Government for the purpose of prospecting in the far 
East for oil springs sufficiently productive to supply fuel 
to the Russian fleet and the railway, which is to be con- 
structed up the Oussuri Valley. The expedition will 
be in charge of M. Ivanow, a mining engineer. 


Experiments carried out by Mr. H. Arnold, at Wil- 
helmshaven, show that greater strength is obtained in 
Portland cement mortar, by using a coarse grained sand, 
rather than a finer one equally clean and sharp, and this 
result is confirmed by some recent experiments made in 
the laboratory of Cornell University. 


The gross receipts of the 23 principal railways in 
the United Kingdom, for the week ending April 15, 
amounted, on 15,850? miles, to 1,189,237/., and for the cor- 
responding period of 1887, on 15,708? miles, to 1,221,156/., 
an increase of 142 miles, or 0.9 per cent., and a decrease 
of 31,910/., or 2.6 per cent. 


The Committee of the French Chamber, who have been 
considering the advisability of permitting the issue of a 
lottery loan by the Panama Cana Company have reported 
in favour of granting such permission, so as to avert 
stoppage of the works, The Committee is satisfied as to 
the feasibility of the present ‘plans, and the prospect of 
their early completion. 


According to a communication by M. A. Pavloff to the 
Moscow Society of Naturalists, the meteorite which fell 
in August last at Okhansk, in Perm, is one of the largest 
yet known, Its weight, before it was broken, was about 





11001b. It belongs to the group of stony meteorites. 
As it contains particles of unoxidised nickel iron it must 
be classified with the sporado-siderites. ’ 


Tle Glenboig Union Fireclay gp intend to show 
a very complete exhibit of fireclay articles at the coming 
Glasgow International Exhibition. The exhibit will con- 
tain specimens of the special bricks used for the Siemens, 
Gorman, Cowper, Whitwell, and other ovens, and of the 
setting for gas and other retorts. This company will also 
have exhibits at Melbourne and Brussels. 


The Bartholdi statue of Liberty at New York is lighted 
by twenty arc lamps, seven of which go to form the torch 
held in the hand of the statue. The eight lamps remain- 
ing are placed in the corners of the terrace, and 
illumine the base of the statue. A number of Bernstein 
incandescent lamps working with a potential difference 
of six volts are also employed. 


According to the reports of the agents of the Madras 
and South Indian Railway Company, a certain amount 
of progress has been made in training natives for the posts 
of shunters and engine-drivers, But as the individuals in 
question are unable to read either telegrams or time tables, 
there is some doubt as to the ultimate success of the ex- 
periment. 


The pencils introduced by Messrs, Faber for writing on 
glass, porcelain, and metals in red, white, and blue are 
said to be made by melting together four parts of sperma- 
ceti, three parts of tallow, and two parts of wax, the 
colouring being effected by adding white lead, red lead, or 
Prussian blue. The pencils are convenient for labelling 
bottles in laboratories and elsewhere. 


Mr, W. H. White, Director of Naval Construction, was 
crossing Whitehall on Monday evening on his way to his 
office at the Admiralty when he was run over by acab, and 
sustained severe injuries. He was taken to Charing Cross 
Hospital, where it was found that he had an arm fractured 
and a wrist broken. After the limb was set he was able 
to proceed home. 


The respective merits of dogs, bicyclists, and horsemen 
for carrying military despatches has just been tested in 
France. Along the high road the dogs covered a distance 
of 3.73 miles in fourteen minutes, the bicyclists in from 
fifteen minutes, and the horsemen in twenty-four minutes. 
Across country a distance of 1.86 miles was covered by 
the dogs in from seven to eight minutes, by the bicycles in 
from eight to nine minutes, and by the horses in fifteen 
minutes. 


The Belgian Society of Electricians offer a prize of 
250 francs for the best essay on the elementary principles 
of electricity. The competition is open to all electrical 
workmen, but more especially to those who have not re- 
ceived a technical education. The essays need contain 
neither mathematical formule, nor the demonstration 
of fundamental laws. Further information can be ob- 
tained from M. Lagrange, 26, Rue Villian XIII., & 
Bruxelles. 


The hydrogen required for the balloons used by the 
Italians in their operations in the Soudan is manufactured 
at Naples and taken to the seat of war in steel tubes, 
each of which is about 53 in. in diameter by 4 ft. 7} in. 
long, the walls being about § in. thick. The hydrogen is 
produced by action on iron turnings with dilute sulphuric 
acid, and is pumped into these tubes at a pressure of 
1910 Ib. per square inch. Forty of the tubes are needed 
in inflating a single balloon. 


American engineers have accomplished a great feat in 
moving bodily the Brighton Beach Hotel, at Coney 
Island, a distance of 500 ft. The hotel is built of wood 
and is 460 ft. long and from 200 ft. to 150 ft. broad. The 
structure was estimated to weigh between 4000 and 5000 
tons, and was carried during the remova! on a la 
number of strong freight cars running on twenty parallel 
trucks. Six cars were placed on each truck where the 
hotel was widest, and four under the wings, where it is 
only 150 ft. wide, the total number of cars used being 112. 
These care were Log mos by tackling to six locomotives of 
the American type, by which the hauling was effected. 


Mr. Michell, the British Consul-General at Christiania, 
referring to a ah report of his on the practice of 
Norwegian builders in laying bricks in the coldest wea- 
ther, and which have already been described in our 
columns, says, in a communication published in the 
Board of Trade Journal: ‘‘ As a strong confirmation of 
the durability of work done under such circumstances, I 
have the honour to report that five courses of a house wall 
laid on the 10th of March in 1}? deg. Fahr. had to be 
pulled down on the 12th and 13th, owing to a mistake 
made by the contractor, and that the mortar, when 
attacked by crowbars, proved to be harder than the 
bricks, the fractures having in many cases run across the 
bricks instead of following the mortar joints.” 


Alloys formed by melting two or more metals together 
present some very curious characteristics, amongst which 
is the fact that the melting point of the alloy is in general 
much lower than that of either of its constituents. Wood’s 
alloy, for instance, which consists of lead, tin, cadmium, 
and bismuth, melts at about 150deg. Fahr., while the 
lowest fusing point of any of the metals separately is that 
of tin, 446deg. It had, until recently, been supposed 
that this alloy could only be formed at a comparatively 
high temperature, but Mr. William Hallock has now 
shown that when the several metals are mixed together 
in filings and exposed for twenty-four hours to a tempera- 
ture equal to that of boiling water, the alloy is produced 
in a liquefied state. 


According to the Centralblatt fiir Elektrotechnik, Messrs, 





Weber and Schefbauer have recently introduced a new 
method of manufacturing insulated cables for electric 
lighting. The wire is covered with several thicknesses of 
paper, and is then plunged into a bath of ammoniacal 
oxide of copper, which converts the per into cellulose. 
On removal from the bath the pat on is passed through 
rolls, which compress the different layers of cellulose into 
one solid mass, and after this it is passed through a set of 
drying rolls, heated by steam, which remove the last traces 
of moisture from the paper. The cable is finally passed 
through a bath of linseed oil, which renders the covering 
water-proof and a non-conductor. The cables thus 
obtained are said to be flexible and unaffected by moisture 
or any ordinary variation of temperature. 


On February the 18th an exciting race took place be 
tween the two vessels Courier and Ozone, in a trip be- 
tween Williamstown and Portarlington, Victoria. The 
inachinery of both these vessels has n previously de- 
scribed in our columns, and it will only be necessary to 
state here that the Ozone is a paddle boat, built in 1886, 
at the yard of Messrs. Rankin and Blackmore on the 
Clyde. She is 260 ft. long, 28 ft. broad, and has a depth 
of 11 ft.2in. Her engines, which were built by Messrs. 
Napier, Shanks, and Bell, of Glasgow, are eompound 
diagonal, with cylinders 47 in. and 85 in. in diameter by 
5 ft. 6 in. stroke. The Courier was built by Messrs. Shaw 
and Hunter, at Wallsend-on-Tyne, and is a screw veseel 
221 ft. long, 30 ft. broad, and 14 ft. deep. Her engines 
are of the triple-expansion type, indicating nearly 3000 
indicated horse-power. The length of the trip was about 
nineteen nautical miles, which the Ozone accomplished 
in 1 hour 4 minutes, beating the other vessel by about 
three-quarters of a mile. 


From the following account, which appears in the 
Engineering News, railway construction should be an 
exciting pursuit in North America. ‘‘ Two great corpo- 
rations, the Pennsylvania Railroad and the Pittsburg 
Traction Company, have been teaching railway employés 
how to pay respect to law and order, by a little war of their 
own at Pittsburg, Pa. The Traction Company wanted to 
pass over the Pennsyvania tracks and began work for that 
purpose, A force of Pennsylvania men then appeared and 
cut the tackle and took down the platforms of the enemy. 
As a further protection artillery was brought into action 
in the form of three big Pennsylvania locomotives which 
were stationed under the proposed structure, to emit 
clouds of steam, sparks, and smoke, and so keep the 
enemy at bay, the wheels being permitted to ‘spin’ with- 
out moving the engines by greasing the rails. The trac- 
tion people, in their turn, turned a stream of water upon 
these engines and so drove them away, and they had 
almost completed their work when their supply of ammu- 
nition (7.e. water for their hose) gave out and the Penn- 
sylvania in turn advanced its force, lassoed the almost 
completed structure and pulled it tothe ground with a 
locomotive.” 





ANOTHER Mississippi Bripcz.—A Bill authorising the 
construction of a bridge across the Mississippi at Memphis 
has been passed in the United States House of Repre- 
sentatives, The bridge will be ‘built by the Kansas City, 
Fort Scott, and Memphis Railroad Company. The Bill 
provides that the two middle or channel spans shall 
not be less than 600 ft. in the clear, and no span is to be 
less than 450 ft. in length. The headway at all points to 
be 65 ft. at extreme high water, and the bridge must be 
at right angles to, and the piers parallel with, the current 
of the river. All railroads are to have an equal right to 
use the bridge with equal privileges, upon payment of a 
reasonable compensation for such use to the constructors 
or owners. 





Norwkcran WHALING Harpoons.—According to a 
recent report of the United States consul-general at 
Christiania, the harpoon used on Norwegian whaling 
vessels is made entirely of iron, the shaft being spread 
and flattened at the inner end to fit the bore of the 
gun from which it is fired. About two-thirds of the 
way down the shaft is a grummet to which the line is 
attached, playing lengthwise in a slot and bound before 
firing, at its lower end, together with the ends of the 
hinged barbs, which are folded back along the shaft in 
resistance to the springs, which tend to keep them ex- 
panded. In the outer end of the harpoon a bored cavit 
is filled with a piece of rubber tubing inclosing a smail 
glass test tube filled with an acid explosive, while to the 
end of the whole is screwed a sharp conical metal shell, 
containing the explosive charge which causes the death of 
the whale. The charge used in discharging the harpoon is 
common gunpowder, put up in bags the size of a base-ball, 
this being fired by various devices in the shape of 
hammers and caps or quills filled with fulminating powder 
and touched off by the jerk of a string. The great draw- 
back to the apparatus is the length of time required to 
prepare it for action, which is about half an hour between 
one shot and the next. The range, owing to the heavy 
projectile, the small charge, and the resistance offered by 
the line is only that of an ordinary pistol shot. During 
the chase after a whale the gunner remains at his post 
often for hours, snatching what food he can. When the 
fish comes within shot the gun is fired, and in case there 
is no accident or a miss, the harpoon is in his back or side ; 
the whale “‘ sounds,” and the line rattles from the coil at 
a terrible rate. The first strain on the line breaks the 
frail bindings which hold the gene and the end of the 
barbs, and these latter, forced apart from their springs, 
meet at their lower ends, which project slightly beyond 
their pivots, in such a manner as to crush the glass tube 
in the end cavity, thus forcing the acid into contact with 
the rubber, and exploding the charge contained in the 
conical shell or cup at the end, 
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DETAILS 


OF EQUATORIAL TELESCOPE FOR STELLAR PHOTOGRAPHY. 


CONSTRUCTED BY SIR HOWARD GRUBB, DUBLIN. 





(For Description, see Page 402.) 
Fig.12. 











































































































DICKINSON’S PATENT SCREW PRO- 

PELLERS. 
WE illustrate on the opposite 
screw —- recently devised by Mr. B. Dickin- 
son, of Westward Ho! Devon. The inventor con- 
siders that the forward part of a propeller is alone 
efficient, the remainder doing but little of the work, 
and he therefore divides the blade of an ordinary 
propeller into two or more portions, setting one 
in advance of the other, as shown in Figs. 1 and 2, 
so that the part of a propeller which acts on undis- 
turbed water is doubled or trebled. The propeller is 
made and fitted on the shaft in sections, and in case of 
accident it is only necessary to replace one section, 
which in many cases could be done afloat. To test the 
comparative merits of the new propeller, Messrs. 
Weatherley, Mead, and Hussey recently had the one 
shown in Figs. 1 and 2 fitted to the Herongate, one of 
two sister ships, each of 325 tons gross register, built 
in 1887 by Messrs. Short Brothers, of Sunderland, 
and engined by Mr. J. Dickinson, of the same town. 
The other boat was fitted with an ordinary pro- 
peller shown in Figs. 3and 4. A trial between these 
two boats recently took place on the Thames, in which, 
though the Herongate carried a greater load, and had 
an inch greater mean draught, her coal consumption on 
practically the same speed was 11.3 per cent. less than 


age a novelty in 


that of herconsort. Both vessels were ee over-| 
e 


hauled before the trial, and the conditions made as even 
as possible, The agents for Mr. Dickinson’s propeller, 
we may state, are Messrs. Weatherley, Mead, and Hus- 
sey, St. Dunstan’s-buildings, St. Dunstan’s-hill, E.C. 





STEAM BOILER LEGISLATION. 

At the annual meeting of the members of the Man- 
chester Steam Users’ Association held on Tuesday last, 
Mr. John Ramsbottom, in the absence of the President, 
Mr. Richard Peacock, M.P., in the chair, supported 


by Mr, Henry Lee, late M.P. for Southampton, Mr. | | 


Samuel Rigby, late of Messrs. Armitage and Rigby, 
Warrington, Alderman Thomas Schofield, Manchester, 
Mr. Adam Pare Blackburn, Mr. Louis Crossley, 
of the firm of Messrs. John Crossley and Sons, Halifax, 
members of the executive committee, it was stated that 
no explosion had arisen from any boiler under the inspec- 
tion of the Association during the past year, and this 
had become an almost stereotyped expression, showing 
how sure a preventative competent periodical inspection 





















































was for steam boiler explosions. Outside the ranks of the 
Association, however, there had occurred during the past 
year fifty-eight explosions, a forty persons and 
injuring forty-nine others, while this slaughter went on 
year by year with the regularity of the seasons, so that if 
steps were not taken to arrest it, the Committee would 
have to report again next year that another forty persons 
were killed po another fifty persons injured. As the 
Committee were firmly convinced that the greater number 
of these lives could be saved, the Committee felt bound to 
take another step in advance, and press on Parliament to 
enact that every boiler in the kingdom should be placed 
under periodical inspection, The Committee, however, 
did not recommend that inspection should be undertaken 
by the Board of Trade officials, but by pe ee yr in- 
stitutions approved and licensed by the of Trade, 
council being appointed to confer 
with the Board of Trade in drawing up such rules and 
regulations as might be required for the conduct of the 
service, so as to secure the integrity and efficiency of the 
inspections, without which it was feared that commercial 
competition might seriously lower the standard. 

The Committee did not approve of Mr Burt’s Bill for 
certificating boiler attendants, thinking that it laid the 
saddle on the wrong horse, and that the boiler needed 
examination rather than the attendant. 

A resolution in favour of an Act of Parliament for 
securing the competent periodical inspection of every 
boiler in the United Kingdom was, after discussion, 
passed by a large majority. 


a representative la: 





THE DISTRIBUTION OF HYDRAULIC 
POWER 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, April 24, the President, Mr. 
Bruce, being in the chair, the paper read was on ‘‘ The 
Distribution of Hydraulic Power in London,” by Mr. 
Edward Bayzand Ellington, M. Inst. C.E. 

The author observed that water power was no new 
force, but that, as formerly understood, it was limited in 
its application to systems of mechanism suitable for the 
ow pressures found in Nature. The effects obtained by 
the use of high pressure were so different in degree from 
all previous experience that a new name was needed and 
had been found in the term ‘* Hydraulic power.” Bramah’s 
genius produced the hydraulic press, and he clearly fore- 
saw the future development and past capabilities of his 
system ; but it was reserved for Lord Armstrong to work 
out and superintend the intricate details that had to be 
developed before the system could be made fully service- 
able. The public supply of hydraulic power in London 


























constituted the latest development of this system. The 
hydraulic power was supplied through mains charged 
by pumping at a pressure of 700 lb. per square inch. The 
first and largest et station had been erected on a 
site known as Falcon Wharf, about 200 yards east of 
Blackfriars Bridge. The engine-house at present con- 
tained four sets of pumping engines, each set being capable 
of exerting 200 indicated horse-power. The engines were 
vertical compound, of a type comprising the advantages 
of a three-throw pump with direct connection between 
the pump plungers and the steam pistons. Each set of 
engines would deliver 240 gallons of water per minute 
into the accumulators, at 750 lb. pressure per square inch, 
ata piston s of 200ft. per minute, is was the 
normal speed of working, but when required they could 
be worked at 250ft. per minute, the maximum delivery 
being 300 gallons per minute. The condensing water was 
obtained from storage tanks over the engine-house, and 
was returned by circulating pumps to one or other of 
those tanks. he water delivered into the mains was 
maintained all the year round at temperatures of between 
60 deg. and 85 deg. The boilers were of the double-flued 
Lancashire type, and were made of steel. All were fitted 
with Vicars’ mechanical stokers. At the back of the 
boilers was a Green’s economiser, consisting of ninety-six 
tubes. The economiser and the stoker r and worm 
were driven by a Brotherhood three-cylinder hydraulic 
engine, The reservoir of power consisted of accumulators. 
The accumulators at the pumping station were two in 
number, each having a ram 20in. in diameter and of 23 ft. 
stroke. The weight cases were of wrought iron, and were 
filled with iron slag. The total weight of the case and load 
on each ram was approximately 106 tons, corresponding to 
a pressure of 750]b. per square inch. The storage tanks 
formed the roofs for the engine and boiler-houses, The 
water for the power supply was obtained from the River 
Thames, and was pumped into the tank over the engines. 
The water through the filtering apparatus by 
gravity into the filtered water tank over the boiler-house, 
which was 7 ft. below the level of the unfiltered water 
tank. The filters consisted of cast-iron cylinders, and 
each contained a movable perforated piston and a per- 
forated diaphragm, between which was introduced a 
quantity of broken sponge; the sponge was compressed 
by means of hydraulic pressure from the mains. The 
delivery of power water from the Falcon Wharf pumping 
station was through four 6-in. mains. The most distant 
point of the mains from the accumulators was at the west 
end of Victoria-street, and was 5320 yards, or just over 
three miles. To provide for all frictional loss in the 
pipes and valves, the accumulators had been loaded 
to 7501b., the stated pressure supplied being 700 Ib. 
per square inch, The total length of the mains at pre- 
sent laid was nearly 27 miles. The mains were laid in 
circuit, and there were stop-valves at about every 400 
yards, so that any such section of main could be isolated. 
The method employed for detecting leakage was based 
upon an automatic record of the number of gallons de- 
livered into the mains, and in cases of abnormal increase 
during the night, if found to arise Gang early hours 
of the morning, the mains were tested. The power water 
used was invariably registered through meters on the 
exhaust pipes from the machines, and from the meters 
to the drains. There was a sliding scale of charges 
rom 8s. to 2s. per 1000 gallons at 700 lb. pressure pe 
square inch, designed to meet, as nearly as possible, the 
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THE DICKINSON SCREW PROPELLER. 
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variable conditions and requirements of consumers. The 
more continuous the use, the lower the charges. Thescale 
was intended chiefly for intermittently acting machinery, 
and experience had fully proved that these rates were 
sufficiently low to effect a large saving to the consumer in 
almost all cases, whether for a large ora small plant. The 
author believed any idea of supplying power from a central 
source, at rates much below these, to be chimerical. The 
practical efficiency of the hydraulic system might be fixed 
at from 50 to 60 per cent. of the power developed at the 
central station. No other method of transmission would, | 
to say the least, show a better result ; and the general | 
convenience and simplicity of the hydraulic system were | 
such that its use would hardly be affected, even if there 
were no direct economy in the cost of working. 

In addition to the general supply of hydraulic power, in 
the City and adjoining districts, to the 650 machines at 
present worked, a new departure had been taken by the 
application of hydraulic power to an estate at Kensington 
Court, the name given to an area of about 7 acres facing 
Kensington Gardens. Seventy houses and dwellings were 
to be built on this estate, of which thirty had been already 
erected. Each house was fit with a hydraulic lift, 
taking the place of a back staircase, and the power supply 
was provided on the estate expressly for working these 
lifts. The driven machinery was as of great importance 
to an ecomical and satisfactory result as the distributing 
plant, but this obvious fact was not always understood. 
General regulations had been prepared by the author, de- 
fining the conditions to be observed by manufacturers in 
fitting up machinery for connection to the power mains. 
They were intended to secure safety and an efficient 
registration of the quantity of power used; but they 
left the question of the economy and of the efficiency of 
the machines to be settled between the consumers and the 
makers, In London more lifts were working from the 
mains, and more power was used by them, than by any 
other description of machinery. The number of all classes 
at present at work was over four hundred. The principal 
types in use were fully described. In some cases there 
had been, by adopting the public supply, a saving in the 
cost of working of about 30 per cent., as compared with the 
steam pumping plant previously in use. Lifts were now 
becoming so general, and the number of persons who used 
them was so great, that the author considered it necessary 
to urge the importance of securing the greatest possible 
safety in their construction by the general adoption 
of the simple ram. Suspended lifts depended on the 
sound condition of the ropes or chains from which the 
cages hung. As they became worn and unreliable after a 
short period, it was usual to add safety appliances to stop 
the fall of the cage in case of breakage of the suspending 
ropes, but they could not be expected to act under all cir- 
cumstances. As an indication of the important part 
which lifts ws in a modern hotel, it might be men- 
tioned that at the Hotel Métropole there were, including | 
the two passenger lifts and that for passengers’ luggage, 
no less than seventeen hydraulic lifts in use day and 
night, while the work done represented about 2000 tons 
lifted 40 ft. in thistime. The nextlargest use of the power 
was for working hydraulic cranes and hoists of various 
kinds along the river side and in the City warehouses, It 
often happened that the pressure in the power mains was 
not sufficient for pressing POrROns The apparatus known 
as an intensifier was then , by which any pressure re- 
quired could be obtained. Hydraulic power was also used 
pe Westminster Chambers, and elsewhere, for the purpose 
of puinping water from the chalk for domestic use. "Whe 
ae was set going in the evening and continued working 


e tanks were full, or until it was stop in the 





morning. For work of this kind, done exclusively at | 





(For Description, see opposite Page.) 


Expansion of Blade 


Looking forward. 


night, a discount was allowed from the usual rates. Mr. 
Greathead’s injector-hydrant, made at the Elswick Works, 
had been in use to a limited extent in London in connec- 
tion with the power mains, A small jet of high-pressure 
water, injected into a larger jet from the water works 
mains, intensified the pressure of the latter in the delivery 
hose, and also increased the quantity. By this means a 
jet of great power could be obtained at the top of the 
highest building without the intervention of fire engines. 
This apparatus enabled the hydraulic 
as a continuous fire engine wherever the mains were laid, 
and was capable of rendering the greatest assistance in 
the extinction of fire; but there was an apathy on the 


subject of its use difficult to understand. In Hull, the | 


ae ager had put down a number of these hydrants in 
High-street, where the hydraulic power mains were laid, 
and they had been used with great success at a fire in 
that street. The number of machines under contract to 
be supplied with power was sufficient, with a suitable 
reserve, to absorb the full capacity of the station at 
Falcon Wharf, and another station of about equal 
capacity was now in course of erection at Millbank-street, 
Westminster. The works had been carried out jointly 
by the author and Mr. Corbet Woodall, M. Inst. C.E. ; 
Mr. G. Cochrane had been resident engineer and superin- 
tendent. The pumping engines, accumulators, valves, 
&c., and a considerable portion of the consumers’ machi- 
nery, had been constructed at the Hydraulic Engineering 
Works, Chester. Sir James Allport, Assoc. Inst. C.E., 
who was the first to adopt hydraulic power for railway 
work, {had been associated with the enterprise from the 
commencement of its operations in 1882. His wide in- 
fluence and extended experience had greatly assisted the 
commercial development of tht undertaking. 





MATERIALS FOR PROPELLER BLADES. 
To THE EDITOR OF ENGINEERING. 

Sir,—In reply to Mr. P. M. Parson’s letter in your 
last issue, I beg to state (1) that for reasons obvious 
enough not to require special explanation, I did not deal 
with manganese bronze as if that manufactured by the 
Manganese Bronze and Brass Company was the only 
quality in the market. (2) That in my paper I distinctly 
noted a difference for the figures obtained for material 
manufactured by the Manganese Bronze and Brass Com- 
pany, using the words, ‘‘ while as given by the Manganese 

ronze and Brass Company, the weight to break a bar 
12 in. long and 1 in. square, or oy it through its supports, 
is at least 45 cwt.” rning the tables on Mr. Parsons, 
may I ask if this is not strictly true? (3) Mr. Parsons, 
in his letter to you, and in the pamphlet of his company, 
indicates the authority for his figures on cross bending. 
But not in his letter to you, not in his pamphlet, nor in 
correspondence with myself, is there any note of the 
authority for the figures on tensile strength. I therefore 
omitted any reference to them in connection with the 
material manufactured by his company. 

I am, Sir, yours faithfull 
W. CaRLitE 
Dumbarton, April 25, 1888. 


Wititsve. 





TRANSMISSION OF POWER BY WATER 
AND AIR. 


To THE Eprtor oF ENGINEERING. 

Srr,—I have read the paper by Mr. W. Donaldson on 
‘Transmission of Power by Water and Air,” published 
in your issue of March 16, and am astonished at the 
numerous misconceptions which it contains, 
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| First is Mr. Donaldson’s strange ignorance about the 
reasons and effects of surrounding the compressing cylinder 
with a water jacket, and his assertion that the heat gene- 
rated during isothermal compression is exactly equal tothe 
amount of heat generated during adiabatic compression. 
To use his own words, may say this is “‘clearly 
erroneous,” Strange as it may sound, when we consider 
only the work done in raising the tension of the air, the 
| heat produced during adiabatic compression is a good deal 
|less than the heat produced during isothermal com- 
pression, but the total work done during isothermal com- 
pression is far less than for adiabatic compression, owing 
to the smaller volume of air forced into the receiver during 
the former case. : : 
| Another reason for cooling the air during compression 
| is that the volume of free air drawn into the cylinder durin 
the return stroke of the piston would otherwise be heate 
and expanded by the hot sides of the compressing cy- 
linder, so that a much smaller weight of air would be 
compressed during each stroke. : 

I may add to this that as 11b. of free air compressed 
adiabatically to 45lb. per square inch has only 44.1 
thermal units imparted to it*, while the latent heat of 
evaporation for 1 lb. of steam at the same pressure is 907 
thermal units, it is clearly impossible to keep such a 
small quantity of heat from dispersing when it is trans- 
mitted through a long pipe, however carefully this pi 
may be covered. For the same reason, however, the 

uantity of heat required for reheating the air is so small 
that an ordinary gas flame consuming 5 cubic feet of gas 
per hour is amply sufficient for a one horse-power engine. 

Mr. Donaldson’s next mistake occurs in his ingenious 
formula for finding the loss due to heating. Firstly, if 
Mr. Donaldson wants to instruct people about compressed 
air he should master the fundamental formule of the 
subject and know that he need not go to the trouble of cal- 
culating the absolute temperature, first, since the volumes 
vary directly as the 0.7093 power of the pressures. Second, 


his fraction ™ ~lis absolutely and entirely wrong, it ought 
n 
to be, 
R0.7093 — 


0.7003 


~ x 100, 
where R=the ratio of pressures m or, as Mr, Donaldson 


. When the air is reheated up to the tempe- 





puts it, + 
rature due to compression and expanded down to the 
initial temperature and pressure, the formula becomes 
RRO.7088__. 0.7003 ; 
—xRecroog —— * 1005 
that is, there is theoretically no loss whatever. An ait’ 
compressor and a driven engine working in this way are 





* L = quantity of heat in thermal units, 
G = weight of the volume of air compressed =1 lb; 
T,= x absolute temperature=520 deg. =(60 deg, 


r. 
T, = final absolute temperature, 
p= a“ absolute eet me per sq. in. 


Pe = fin ” =59, ” ” 
then 
T, =T; Bayi" = 181.5 deg. 
Pi 
and 
L = 0.1685x G (T,-T,) 
= 0.1685 x 1.0 (781.5-620,0) = 44.1 thermal unite 





imparted to 1 lb. of air. 
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reversible, and there is no other loss than what is due to 
friction and leakage. 

Later on Mr. Donaldson comes to the subject of fric- 
tion, and assumes that friction varies as the internal sur- 
face of an air-compressing cylinder to the internal sur- 
face of a liquid-raising pump, if water and air are dealt 
with at the same pressure. Obviously the assumption is 
altogether erroneous. The percentage of friction does 
not increase as the diameter of the cylinder, and his com- 
parison is altogether beside the whole question. Is Mr. 

onaldson under the impression that the cube roots of 
2,3, and 4 are 14, 2, and 2h respectively, or by what 
process of reasoning does he arrive at his ratios? How 
absurd they are can best be seen by subjecting them to a 
test. He gives later on the friction in a pump as equal 
to 50 per cent. of the work of the engine. According to 
Mr. Donaldson's theory the friction of an air compressor 
cannot be less than the following : 


For absolute pressures of 2 atmospheres 75 per cent. 
” ” 3 ” 00 ” 


” ” 4 ” 125 ” 
(And so on, I suppose.) 


Certainly makers of air compressors had better go in for 
some other business if this were true. But the crowning 
absurdity of the paper has yet tocome. To find the ratio 
of indicated horse power (of the engine) to actual horse- 
power (in water lifted), Mr. Donaldson gives the following 
rule: Divide the work done in the air cylinder pumping 
one cubic foot of air adiabatically by the actua! horse- 
power in isothermal compression, and add these remark- 
able ratios to the result. Column II. in Mr. Donaldson’s 
table, which he describes as ‘the actual horse-power in 
isothermal compression,” is meant to be the work done 

. when air is applied directly to the surface of the liquid 
raised, expressed in foot-pounds per cubic foot of free air, 
compressed to the pressure given in Column I, 

The work done in the compressing cylinder should be 
the mean between Columns v. and VI., and instead of 
adding a number to this ratio it should be divided by the 
percentage of useful work found in actual practice. For 
instance, for 99 ft. lift, accepting Mr. Depekinn’s figures 
as correct, the actual power in the compressing cylinder 


will be 1:84 —— = 2,06 times the net horse-power in 
water lifted, and the indicated horse-power of the engine 
should be 7-0 x 100 
each net horse-power of water lifted, and not 4.78 indi- 


cated horse-power given by Mr. Donaldson and which is 
so manifestly incorrect that it is only necessary to point it 


= 2.58 indicated horse - power for 


out. 
But Mr, Donaldson is not satisfied, he enlarges his 


chimgrical ratios up to 74 to 1 by stating that ‘*60 per 

cent. only” is ** added to cover these losses,” For instance, 

wm a lift of 99 ft., the ratio according to Mr. Donaldson 
comes 


{4.78 + (4.78 x 0.6)} = 7.64. 


I need hardly add that most of these losses have their 
origin and sole existence in Mr. Donaldson’s imagination. 
Ido not deny that there may be air-compressing plant in 
existence so badly designed and so carelessly tended as not 
to give more than 13 per cent. of efficiency (this is what 
74 to 1 would be), but to put 13 per cent. down as the 
limit of efficiency for raising liquid, when air is applied 
direct, to a height of 99 ft., is utterly absurd, 

I will not criticise Mr. Donaldson’s hydraulic calcula- 
tions, but only state that though hydraulic transmission 
from a purely mechanical point of view may appear the 
most advantageous, the financial aspect is very different. 
The hydraulic pipes must be of very large area compared 
with the power transmitted if the theoretical efficiency 
due to very high pressures shall be realised. ‘They must 

enormously strong and therefore very expensive. This 
drawback is frequently lost sight of by the advocates of 
hydraulic transmission, but this is really a vital point. 
Yours truly, 
ALFRED HANSSEN. 
East Dulwich, London, S.E., April 24, 1888, 








AMERICAN COMPETITION IN SOUTH 
AFRICA. 
To THE EprTor oF ENGINEERING. 

Srr,—The following extract from a letter, dated March 
14, 1888, from my brother, who has been engaged in gold 
finding in the region about Tohuutee Seemesenl. 
since the opening of the fields, may bs of interest to some 
of your readers ; 

** The English engineers will have to look out if they 
don’t want to lose all share in the business of supplying 
gold-extracting machinery on these fields. The two 
American batteries at work here are said to do two and 
a half times the work of English ones of equal size, and 
there is the greatest enthusiasm about them.” 

He says the capital of the gold companies already 
established there is 3,500,000/., an amount soon likely to 
be doubled, and ten months has seen a town of 7000 in- 
habitants, with newspapers, churches, prison, club, and 
all resources of civilisation spring up. Gold-bearing reef 
has been traced for a distance of fifty miles, yielding from 
10 oz. to 1 oz. per ton of conglomerate or ‘‘ banquet.” The 
tields being principally situated on an elevated table land, 
the climate is a remarkably good one, with no great heat 
and cool nights, but in the wet season (just ended) the 
rainfall is excessive. This, however, is an advantageous 
defect, as a plentiful supply of water is required for the 
batteries, 

The majority of the inhabitants are British, as the 
original Boer owners of the soil have “trekked” further 





into the wilderness, their pockets well lined with the 
money paid for their farms. ; 
I am, Sir, your obedient ai 








THE CORLISS ENGINE. 
To THE Epitor oF ENGINEERING. 


Sir,—In your issue of April 20, there appears a letter 


from ‘‘ An Engineer” regarding the introduction of the | 8 


Corliss engine into Europe. In my letter of April 6, I 
pointed out that the one shown at the Paris Exhibition 
of 1867 was not the first which came to Europe. ‘An 
Engineer” may be correct in stating that two Corliss 
engines were shown at the 1862 Exhibition in London, 
but they were certainly not put to work in Europe before 
1863, if at all. It would be interesting to know if they 
were built in America, and what became of them. The 
other portion of the anonymous letter requires no remark. 
Yours faithfully, 
Rosert Dovucias. 
Dunnikier Foundry, Kirkcaldy, April 23, 1888. 





THE GRIFFIN GAS ENGINE. 
To THE EpiToR OF ENGINEERING. 

Srr,—An error has crept into my letter in your last 
week’s issue. ‘‘ Taking this to be the case I fail to see the 
advantages of a high-speed gas engine if the speed is re- 
duced ; it follows that the consumption will in the same 
ratio be increased,” should read: ‘‘ Taking this to be the 
case, I fail to see the advantages of a - -speed gas 
engine; if the speed be reduced it follows that the con- 
sumption will in the same ratio be increased.” : 

This is important, because the engine will run at its 
best at high speed, and if the speed be reduced the con- 
sumption per horse-power will be in the same ratio in- 
creased. Yours truly, 


Lewis PoyNDER. 
Glasgow, April 23, 1888, 





SIGNALS AT SEA. 
To THE EpiTor oF ENGINEERING. 

Simr,—Can any of your readers inform me what is the 
best system of floating day and night signals for use over 
25 miles of sea in the West Indies? Is there not some 
system of working shutters fixed in a frame on the sky 
line by which signals can be sent whether the sun shines 
or not? JOSEPH STURGE. 

Birmingham, April 19, 1888, 





WASTE GASES FROM COKE OVENS. 
To THE EpITOR OF ENGINEERING. 

Srr,—Can any of your correspondents inform me as to 
the average composition of the waste gases given off from 
the ordinary beehive coke oven, and I shall feel greatly 
obliged for the information. 

I am, Sir, yours, &c., 

April 18, 1888, 


THE LATE MR. JOHN GRANT. 
To THE Epitor OF ENGINEERING. 
Srr,—In your recent notice of the late Mr. John Grant 
ou say that, ‘on his original appointment (April 2, 1849) 
. had charge of the central district on the south side of 





the river under Mr. John Permit me to inform 
you that this statement is incorrect. When the Metro- 
og Commission of Sewers was appointed in 1848, Mr. 
ohn Roe, who had been chief surveyor to the Holborn 
and Finsbury District of Sewers, and myself, who had 
been chief surveyor to the Westminster District of Sewers, 
were appointed by the Metropolitan Commissioners as 
joint chief surveyors of the sewers of the Metropolis. It 
was then decided between Mr. Roe and myself, at my 
suggestion, that he should take charge of the districts 
north of the Thames, and that I should take charge of the 
districts south of the Thames, which was done. When 
the late Mr. John Grant was appointed assistant-surveyor 
I took him as my assistant ‘‘on the south side of the 
river,” and day by day for abovt eight months he was with 
me in the office and on the works of the districts ; and 
what knowledge he subsequently evinced in regard to 
sewerage he originally acquired from my tuition, while he 
was under me as I have stated. 
Iam, Sir, yours obediently, 
JOHN PHILLIPS, 
Formerly Chief Surveyor of the Metropolitan Sewers. 
Dorney House, Disraeli-road, Putney, 8S. W., 
April 20, 1888, 





NOTES FROM THE SOUTH-WEST. 

Barry Dock and Railways. —On Thursday the directors 
made a monthly inspection of the works. The directors 
proceeded from Penarth along the branch line down to the 
dock, and inspected the work in progress at the passage 
and entrace, the basin of the dock walls, the coal tip 
towers, the dock gates and caissons, the tipping of break- 
waters 2 and 3, and a large embankment at Barry. The 
works are being carried on day and night, with the aid of 
the electric light, 


Taff Vale Railway.—On Monday the branch of the Taff 
Vale Railway at Roath, which has been constructed with 
the view to affording greater facilities for the carriage of 
coal, &c., from the Rhondda and neighbouring valley to 
the Roath lock and basin, was opened for traffic. The 
branch leaves the main line of the Taff Vale Railway 
near Whitchurch, and runs thence to the eastern side of 
the Roath dock. 


Kidwell Tin Works.—These works will, it is stated, be 
restarted as soon as the company which has taken them 





is assured a profit of 14d. per box manufactured. The 
profit per box is now less than 1d., so that some time may 
yet elapse before the works are again in operation. 


Cardiff.—Steam coal has continued active, shipments 
being still above the average coal exports of last year. 
Prices, however, still remain relatively low, the best coal 
making 9s. to 9s. 3d. ; best bunker coal, 8s. 6d. ; and good 
dry coal, 8s. 3d. per ton. House coal is still in fairly 
ood demand. Littleor no improvement has taken place 
in the patent fuel trade. Shipments of iron and steel 
have not been upon a large scale and prices have ex- 
perienced no material change. The local iron and steel 
works are well employed, but upon terms which leave an 
insufficient margin of profit. Sundry improvements are 
being carried out at Cyfarthfa and Dowlais. 


A Bristol Granary.—A new granary now in course of 
construction at the Bristol Harbour Railway Wharf is 
approaching completion. It is built of red brick, 
The tender of nearly 30,0007. of Messrs, Storrs, Sons, 
and Co. (Limited), of Stalybridge, was accepted for 
the work, and that firm commenced operations in 
April, 1887. The building has a frontage of 236 ft. 
6in. to the water, is 99 ft. wide, and is 95 ft. high from 
basement to parapet. At the > facing the harbour, 
will bea panel parapet, bearing the date 1887, and over 
this are to be placed the city arms in cast iron. There 
are nine floors, including the basement, the latter, which 
will be used as a hauling-way, being 22 ft.6 in. high, and 
having weighing platforms 7 ft. high. All the other 
stories, with the exception of the apartment in the roof 
(which is set apart for the machinery), are 9 ft. from floor 
to floor. The granary is of great strength. The floors 
are supported by iron columns, about 780 being used 
coeaed the building. There are three hauling-ways 
on the ground floor—one in the centre for general vehicles 
—and a line of rails will run parallel with the front and 
back walls. A verandah of cantilever girders, covered 
with zinc, extends 16 ft. over the quay wall. The ma- 
chinery for receiving and discharging grain is to be 
placed in the chamber formed of the roof. Two bucket 
elevators will carry the grain to the top floor, where, by 
means of four bands, running the whole length of the 
building and shoots, it will be distributed wherever re- 
quired, The granary is expected to be completed in the 
course of the summer, 


Devonport Dockyard. - The Lords of the Admiralty have 
sent a letter tu Vice-Admiral Grant, C.B., directing him 
to inform the officers of Devonport Dockyard that their 
lordships are much pleased at the expeditious manner in 
which the work of the dockyard has been carried out 
under the new reorganisation scheme, and also with the 
cost of the work. 


Gelligaer.—Last week the Rhos Drift House Coal Col- 
liery, at Gelligaer, belonging to Mr. E. Beddoe, was 
worked out. A short time since Mr. Beddoe secured the 
Wingfield pit for the purpose of working a piece of the 
Mynyddislwyn seam of house coal lying at the root of 
the Gelligaer Mountain, near the old Gwladys pit. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was very quiet in tone last Thursday, as the orders for 
iron intended for shipment were being chiefly given to 
makers, and the production continued to be much in ex- 
cess of the requirements. Makers’ prices remained steady, 
but the continued increase of stocks in the public stores 
showed that it was eae | severely on warrants. There 
was a further drop in the price of Scotch iron to the 
extent of 1d. per ton, the closing price being 38s. 74d. per 
ton cash, or 1d. under the lowest ie this year, and 
jd. under thelower price accepted. Both Cleveland and 

ematite iron also declined in price, and the closing settle- 
ment prices were-—Scotch iron, 38s. 74d. per ton; Cleve- 
land, 31s. 6d.; hematite warrants, 41s. 6d. per ton. 
Friday’s market was a trifle steadier. Business was done 
in Scotch iron during the forenoon at 38s. 84d. cash, 
and 38s, 9d. was touched, though not sustained, in the 
afternoon, and the close was rather weaker. No business 
was reported in Cleveland iron, and in hematite pig one 
or two transactions took place at 41s. 6d. per tor. cash. 
An announcement has been made to the effect that it 
was intended by Messrs. Merry and Cuninghame to 
blow in their blast furnaces at Ardeer Iron Works 
—five in number—but it was contradicted as being 
misleading and incorrect. Both the furnaces and the 
materials necessary for working them are ready and in 
waiting, so that as soon as the market is in a favourable 
condition the order to ‘‘blow in” may be given. The 
closing settlement prices were the same as those of Thurs- 
day. A somewhat firmer tone characterised the market 
on Monday, and Scotch iron rose in price 1d. per ton over 
last week’s close. This was, no doubt, largely due to the 
report of a considerable increase in the shipments last 
week over those of the corresponding week of last year. 
Cleveland advanced 14d. per ton, but at the close the 
settlement prices for Scotch and hematite warrants were 
the same as those of Friday. Yesterday’s market did not 
bring out any new feature, and very little business was 
done in warrant iron. During the forenoon the price of 
Scotch iron advanced 4d. per ton, but the gain was lost in 
the afternoon, and no change was shown in the closing. 
In hematite iron only one transaction was reported, an 
transactions in Cleveland warrants were nil, and the close 
was easier. The market was again in a sluggish and 
inanimate condition to-day, the price becomin somewhat 
easier, but the amount ot business restricted. For the 
moment the market seems to be much in the hands of 
jobbers. During the forenoon Scotch iron was sold at as 
low as 38s. 74d. cash, which was the closing selling price 
for sellers in the afternoon. No business was done at either 
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meeting of the ‘‘ring” in Cleveland iron, and as low as 
41s. 34d. cash wasaccepted in the forenoon for hematiteiron. 
There are still some persons who believe in the probability 
of lower quotations being yet reached, and there are some 
indications which would perhaps excuse if not justify such 
a forecast being arrived at. Some fresh orders for con- 
siderable quantities of Scotch iron have lately been re- 
ceived. The number of blast furnaces in actual operation 
still remains at 87, or seven more than the number blowing 
a year ago. Last week’s shipments of pig iron from all 
Scotch ports amounted to 11,662 tons, as compared with 
6969 tons in the corresponding week of last year. They 
included 1125 tons to the United States, 275 tons to 
Canada, 250 tons to South America, 290 tons to India, 
500 tons to Australia, 300 tons to Italy, 695 tons to Ger- 
many, 230 tons to Holland, 330 tons to China and Japan, 
smaller quantities to other countries, and 6163 tons coast- 
wise. he stock of pig iron in Messrs, Connal and 
Co.’s public warrant stores yesterday afternoon stood at 
973,879 tons against 972,209 tons yesterday week, thus 
showing for the week an increase of 1670 tons. 


The Scotch Coal Trade.—The coal market remains very 
quiet. Household sorts, even with the cold weather that 
has lately prevailed, are slow of sale, and prices are in 
buyers’ favour. In the shipment department there is still 
a certain degree of stagnation owing to want of tonnage to 
take in cargoes. Someinquiry is reported for future ship- 
ments, on the assumption that the Continental ports will 
then be reopened for the season. Steam coal is not easy to 
place, although coalmasters expect to be somewhat busier 
shortly. Dross and washed nuts are in good demand. 
Prices remain practically unaltered, and may still be quoted 
at from 4s, 9d. to 7s. per ton at the pits, for household 
varieties ; at 3s. 3d. to 4s. 3d. for furnace coals; and 
5s. 3d. to 5s. 6d. for main coal f.o.b. at the mineral 
terminus of Glasgow Harbour, ell coal selling at 6d. to 
9d. per ton more. The prices of Ayrshire coals range from 
5s, 9d. to 6s. per ton. 


Malleable Iron and Steel Trades.—The malleable iron 
trade does not maintain the flourishing aspect which has 
characterised it for some time past. While the manufac- 
turers have as much work as they can get through, prices 
have experienced a decline, which reduces considerably 
the small margin of profit. The home trade doing is fairly 
good, and there are signs of a development forthe better. 
Abroad, things are quiet, and although there are always 
plenty of inquiries in the market, few of them result in 
actual business. The warehouse trade is slack, but next 
month will be the busy time, and prospects of the country 
trade are hopeful. The following are the current quota- 
tions, although in one or two instances makers are getting 
rather better prices : Common bars, 4/. 15s. per ton ; best 
bars, 5l. 2s. 6d.; rivet, 41. 15s.; angles, 4/. 15s.; nut 
4l. 10s. ; plates, 5/. 103., all less the usual discount of 5 per 
cent. Steelmakers continue extremely busy, but in prices 
there is a slight easing off. The greater part of the work, 
however, was taken considerably under current quota- 
tions, whichare : Angles, 6/. 2s. 6d. ; ship-plates, 7/. 2s. 6d. ; 
boiler plates, 7/, 12s. 6.; rivet, 62. 12s. 6d., all less 5 per 
cent. 


The Govan Iron Works.—It is currently reported this 
week that Messrs. William Dixon and Co, (Limited), of 
Govan Iron Works, are about to erect plant for the collec- 
tion and treatment of blast-furnace gases for the ammonia 
which they contain, and which will necessitate the carry- 
ing out of a great chemical industry along with the manu- 
facture of pig iron. Evidently they are taking example 
by Messrs. Baird and Co., of Gartsherrie, with whom the 
manufacture of sulphate of ammonia, &c., has become a 
great and pronounced success. 


Royal Scottish Society of Arts. —A meeting of this 
Society was held in Edinburgh on Monday night—Mr. F. 
B. Imlach, President, in the chair. There was a good 
attendance. Mr. J. N. Inglis, C.E., read a paper on 
‘*Plantations producing Fuel and Timber for Building 
Purposes in Bengal and Burmah.” He remarked that so 

reat was the demand for wood for building purposes in 

engal that in the last quarter of a century trees seldom 
arrived at maturity before the axe was laid upon them, 
and large tracts of the country along the railway and 
inhabited parts were bare of trees. Trees and shrubs 
were now planted round every village. Famine, which 
was unknown in former years, was becoming a painful 
reality ; but ifa country was sufficiently wooded, it was 
almost certain to obtain the requisite rainfall. Re- 
ferring to the plantations on the banks of the canals in 
Burmah, Mr. Inglis said that the cost of planting a tree 
and pe it to maturity, was about 15s., and that it 
was sold by the Government, to be used for building pur- 
es, at about 5/. The President submitted a paper by 
. R. Norman Shaw, architect, London, on “ Patent 
Drains ;” and another, by the same gentlemen, on * A 
System of House Drainage by Open instead of Closed 
Soil Pipes,” Mr. D. William Kemp contributed a paper 
regarding “Improvements in Shaping Ductile Metals to 
form Concave, Indented, or Hollow Articles, by the 
direct Application of Fluid Pressure.” The process was 
shown experimentally, 


Diurnal Phenomena of Weather.—This was the subject 
of a pees communicated to the last meeting of the 
Philosophical Society of Glasgow, by Dr. Alexander 


~~, secretary to the Meteorological Society of Scot- 
nd. 


Institution of Engineers and Shipbuilders in Scotland.— 
The thirty-first annual meeting of this Institution was 
held last night, Mr. David J. Dunlop, vice-president, in 
the chair, The treasurer’s annual financial statement 
was submitted and approved of. It showed a large in- 


crease in the funds and in membership. Premiums of 
books were awarded on account of papers read in session 





1886-87, by Mr. Hector M‘Coll, Liverpool, ‘‘On the 
Shafting of Screw Steamers,” and by Mr. Gilbert 
MacIntyre Hunter, ‘‘On the Ailsa Craig Lighthouse, 
Fog Signalling, and Oil Gas Works.” The election of 
office bearers resulted in the election of Mr. Renny 
Watson and Mr. James Mollison, Lloyd’s engineer sur- 
veyor, as vice-presidents, and Messrs. Robert Dundas, 
C.E., C. P. Hogg, C.E., Peter Stewart, George Herriot, 
Duncan Robertson, and James Anderson as ordinary 
members of council. Discussion took place on Mr. W. D. 
Archer’s paper “‘ On the Stability of Yachts,” Mr. F. J. 
Rowan’s paper ‘‘On the Application of Electricity to 
Portable Engineering Tools,” and Mr. urence Hill’s 
paper ‘*On Collisions at Sea.” These discussions were all 
closed. The chairman announced that the summer meet- 
ing of the Institution of Naval Architects would be held 
in Glasgow about the end of July, at the invitation of the 
engineering and shipbuilding firms of the Clyde. The 
Institution then adjourned for the recess, 


Seafield Dock Scheme.—This scheme for a dock at 
Kirkcaldy seems now likely to go on. The Bill authoris- 
ing it has passed the House of Lords Committee, and the 
cost — the dock and connected railway is estimated at 
241,000/. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

New Bridges at the Butterley Works.—The Butterley 
Company have now in hand a number of bridges, designed 
by Sir Douglas Fox, C.E., for the South Indian Railway, 
of a type which is not often seen in this country, and are 
the first of their kind which have been constructed at the 
Butterley Works. They are known as the “pin con- 
nected ” type—a construction almost universal in America 
for large spans. Seven of these bridges are made to span 
clear openings of 100 ft., one for a length of 120ft. The 
main girders, of which there are two in each span, are of 
the Murphy- Whipple type. 


Yorkshire College Engineering Society.—The Steel In- 
dustry.—At a meeting of this Society an interesting paper 
was read by Mr. Herbert Eccles, entitled ‘‘ sas a 
Future Centre of the Steelmaking Industry.” He com- 
menced by stating that the question as to whether Leeds 
was ever likely to become an important centre of the steel- 
making industry must be decided by an examination of 
the conditions necessary for the manufacture of steel, 
see | regard, firstly, to the nature of the materials em- 
ployed; secondly, the position of the locality, and its 
convenience for receiving these materials, and the 
markets for disposing of the manufactured steel ; and, 
thirdly, the advantages that may be claimed from the 
special nature of the local industries. Steel at present is 
made indirectly by the conversion of hematite pig. Since 
the pig iron made from local ores contains too much phos- 

horus they were compelled to turn to the hematite ores of 

‘urness and West Cumberland, or to those of Bilbao. The 
heavy ratesof freight for those places severely pe. a 
the Leeds district in competing with others, such as Cleve- 
land and South Wales. The special and varied character of 
the Leeds engineering industries suggested that the value 
placed upon the power of making steel was only secondary 
to that placed on skill in producing the finished work. 
Hence the only probable development of the Leeds steel 
industry would be in the directions indicated by the 
special requirements of local manufacturers, A discussion 
followed, and the general opinion was that the prospect 
of Leeds becoming an important steelmaking centre was 
far more hopeful than the paper would seem to show. 


Undeveloped Mineral Resources.—The attention of the 
shareholders in the Hull and Barnsley Railway is being 
called to the vast mineral deposits to be found in the 
course of the railway route from Cudworth to Hull. The 
vast seams of coal under the limestone, which the report 
of the Royal Commission says are bounded ky a Dp 
called Drax, where there is a station on the Hull hine, are 
of great value. The coalowners of South Yorkshire are 
determined to oppose the proposed amalgamation with 
the Midland, and a levy on the tonnage of the pits has 
been made to defray the expenses. 

The Opening of the Skipton and Ilkley Railway.—The 
announcement of the opening of the riew line of railway 
from Ilkley to Hambleton, on May 12, has caused con- 
siderable satisfaction. There is still a large amount of 
labour to be done before the line is workable, but this is 
being met by the contractors securing extra men and em- 
ploying the whole of their workmen a — of a day 
overtime each day. The directors and officials of the 
Midland Railway Company, accompanied by the con- 
tractors and engineers, have made a preliminary inspec- 
tion of the line this week. At the Skipton end the line 
is progressing satisfactorily, though it will be some months 
before it will be ready for traffic, the making of the tunnel 
at Howbank being rather a large undertaking, and it is 
yet far from completion. 

Iron.—There is no change whatever to note this week. 
Orders for armour plates are rapidly approaching com- 
pletion, and there are no signs of any new ones bein 
— The heavy engineering trades are still well o 

or work, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
numerous attendance on ’Change, but the market was 
uiet and the amount of business done was only small. 
nformation from Glasgow was of a depressing nature 
and prices were easier, but Cleveland sellers were not 
disposed to sell No. 3 Cleveland 7 a iron under 31s. 9d, 
per ton, and producers asked 3d. per ton above this 











figure. There is undoubtedly a much larger volume of 
trade going on, but the state of politics on the Con- 
tinent has the effect of causing apprehension, which 
results in checking business and keeping down prices, 
in spite of the first-rate shipments and the continued 
reduction in stocks. Messrs. Connal and Co., the 
warrant storekeepers, had in stock at Middlesbrough 
on Monday night 310,578 tons of pig iron—a decrease of 
2570 tons on the previous week. In Glasgow, Messrs. 
Connal and Co. hold a stock of 973,512 tons. Up to date 
this month there have been exported from the port of 
Middlesbrough 70,206 tons of pig iron, 19,977 tons of 
which have gone to Scotland. Up to the same date last 
month there were shipped 51,177 tons, and during the 
same period in April last year 63,236 tons were ex- 
ported. It is, therefore, satisfactory to notice that the 
shipments are steadily on the increase. The manufac- 
tured iron trade is brisker, inquiries are more numerous, 
and prices are fully maintained. 


Engineering and Shipbuilding. —Engineers and ship- 
builders are well off for orders, and have work in hand 
which will keep them fully occupied for some months to 
come. Marine engine builders are particularly busy. At 
Messrs. Palmer and Co.’s shipyard at Jarrow on Monday 
a number of hands were laid idle through the platers’ 
helpers having struck work on account of a demand for 
an increase in wages not being granted. The dispute is 
not of a very serious nature, and it is expected that all 
will be amicably arranged in the course of a few days. 


The Steel Trade.—Throughout the North of England 
the steel works continue well employed, but prices are not 
_ so firm. This is somewhat accounted for by the fact 
that many shipowners anxious to obtain new vessels in a 
hurry have given orders for iron ships, because of the 
delay in the construction of steel steamers owing to the 
scarcity of steel plates, 


A New Mode of Slag Tipping.—At the Seaton Carew 
Iron Works, West Hartlepool, a few days ago a new 
arrangement of tipping slag, invented by Mr. J. Worther- 
spoon, the foreman engineer at the works, was inaugu- 
rated. The method is on an American principle, taking 
the liquid slag from the blast furnaces in a huge car to 
the tip some distance away. About 10 tons of molten slag 
is removed in a few seconds in this novel steam car, and 
this method of by of the waste material is attended 
with greater economy than the ordinary way of running it 
into slag bogies. 

The Bede Chemical Company, Limited.—The share- 
holders of this company met at Newcastle on Monday, 
Mr. James Hall presiding. The fifteenth annual report 
showed that a net profit of 7687. 18s. 5d. had been made 
after meeting interest on loans and debentures, cost of re- 
construction, and other special expenses. The chairman 
explained that the position of the company was somewhat 
better owing to the improved price in copper, and he fully 
expected that at the next meeting the directors would be 
able to declare a dividend. 


The Coal and Coke Trades.—The coal and coke trades 
remain steady and prices are unchanged. 





QUEENSLAND TELEGRAPHY.--Instructions have been 
given by the Postmaster-General of Queensland fcr the 
establishment of telegraphic communication between 
—— and Cape Cleveland by means of a land line 
and cable. 





Canapian Rartways.—The directors of the Canadian 
Pacific Railway have decided to construct a line from 
Sudbury Junction to Claremont, This is practically an 
extension of the main lineto Toronto by a direct course. 
It will effect a saving of seventy miles in the distance be- 
tween Toronto and other Ontario points and the western 
section of the Canadian Pacific Railway. It will also 
secure @ corresponding saving to Sault Sainte Marie. 


Denver. — Denver, the capital of Colorado, although but 
thirty years old, has now a population of nearly 90,000. 
The volume of business for Denver vane the year just 
closed is estimated by the secretary of the local Chamber 
of Commerce at 114,000,000 dols., an increase of 25 per 
cent. over that of 1886. The real estate transfers for 1887 
amoun to 30,000,000 dols., an increase of 18,000,000 
dols. over those of 1886, Manufacturing is yet in its 
infancy in Colorado. The manufacturing output of 
Denver for 1887, was, however, estimated at (32,000,000 
dols., an increase of 7,000,000 dols, over that of 1886, 


VicToRIAN Raitways.—The Victorian engineer-in-chief, 
accompanied by the engineer for existing lines, recentl 
made a visit of inspection to the Frankston and Cri 
Point Railway Works, partly to settle what course is 
to be adopted to overcome difficulties met with by 
Messrs, D. Munro and Co., in a large cutting near the 
Frankston station yard, and partly to see what general 
progress had been made by the contractors further along 
the line. The visitors were accompanied in their inspec- 
tion by Messrs. J. Mann (contractors’ manager), and 
Parry (Government engineer). Owing toa great dearth 
of labour and an unusually wet season, the progress 
made up to the present has not been so satisfactory 
as was expected. To improve the train service be- 
tween Melbourne and Mordialloc, the Railway Com- 
missioners last year determined to apply to the Colonial 
Parliament for permission to duplicate the line between 
Caulfield and Mordialloc. This work will necessitate the 
altering, widening, and raising of the existing line, as well 
as the laying down of an additional set of rails. The esti- 
mated cost of the work is 19,515/., and the Commissioners 
have determined to proceed with it immediately. 
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PARLIAMENTARIANISM AND THE 
SERVICES. 

An after dinner speech made by Lord Wolseley 
on Monday last bids fair to mark a new era, or 
rather a return to an old era, in the administration 
of the military services of the kingdom. The 
Adjutant-General speaking in the City is naturally 
under some limitations when criticising the system 
of administration under which he serves. Lord 
Wolseley referred to this in his speech, but, like 
Captain Fitzgerald of the sister service, who told 
us last week he was subject to similar restrictions, 
he was outspoken enough to convey to his hearers 
the unmistakable impression that the mixing up of 
rty politics with the defences of the kingdom 
is an utterly rotten system, which must surely lead 
to loss and disaster ; or at least so surely as we 
shall some day be at war with a powerful foe. Lord 
Wolseley says our Army and Navy are not so strong 
as they ought to be. He asks the reason. Is it 
not, he said, because the instinct of the people 
is not sound and they will not grant funds 
for the adequate defence of the nation? He 
quotes Lord Derby’s statement that the people 
have never refused the ministry for the time being 
any money — asked for the Army or Navy. 
This, Lord Wolseley believes, may still be said 
with truth. ‘‘ No,” hecontinued ; ‘‘ the answer to 
the question why the Army or the Navy is not so 
strong as it ought to be, is to be found in the system 
of our Government by party—the curse of modern 
England, which is sapping and undermining the 
foundations of our country.” We commend these 
remarkable words to the notice of men of all parties 
outside the influence of the St. Stephen’s coterie. 
To the latter it is useless to appeal. When we 
vertured, a few weeks ago, in milder terms, to 
attack the present system of ruling the Navy 
by political lottery, we felt that we had entered 
upon as impossible an enterprise as did Don 
Quixote when he ran a tilt at the windmills, 
so universally is it accepted as an axiom of our 
constitution that a Parliamentarian must be supreme 
over what is ironically called Her Majesty’s Navy. 
When we said,* ‘‘ Let us first get rid of that political 
element which is the bane of the Services,” we little 
thought that the stronger, and doubtless more 
appropriate epithet, by which the Adjutant-General 
designated party government, would be used by one 
whose words deserve such weighty consideration. 

And Lord Wolseley’s ean do deserve, even 
in this respect, the most serious attention. We 
have grown so accustomed to hearing officers, 
both military and naval, say that the branches 
of Her Majesty’s service to which they belong are 
not up to a safe standard, that we have come to 


3] accept their warning with indifference and quite as 


a matter of course. The ‘*‘hard-headed man of 


¢ | business” looks on them as “‘alarmists ;” antiquated 


and hare-brained, who, moreover, have axes of 
their own to grind; and he readily accepts the 
assurances of the Parliamentarians on the ministerial 
It is so much more com- 
fortable and economical. But however ‘ hard- 
headed” the man of business may be, he cannot 
include Lord Wolseley in the above category, for 
there is not a merchant, or manufacturer, or 
stock-jobber amongst the lot who can exceed 
the Adjutant-General in ‘‘hard-headedness.” It 
is wid! to refer to him, often more in deri- 
sion than commendation, as ‘‘our only general.” 
It is a title he would himself be the last to 
claim, for the British Army possesses many 
who would give a brilliant account of themselves 
in the field from whatever point of view they might 
be judged. But if Lord Wolseley does not stand 
alone in his capacity as a military ee he pos- 
sesses in a marked degree those qualities which 
chiefly distinguished the greatest captain of our 
age. Itis by his common sense, his attention to 
detail, his unswerving determination to follow the 
right and sensible course, in small matters as 
in great, that has won for Lord Wolseley the 
highest position as a soldier in the estimate 
of the public, in a generation when we have 
happily had so few opportunities of practically 
testing the merits of our soldiers. Such qualities 
as these would have won success in whatever 
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station of life he might have served. To know 
clearly what one wants, to know that it is right, 
and to know how to get it, are the elemen- 
tary conditions of success in this common-place 
work-a-day world. And these qualities are just 
those which command the admiration of the average 
Briton, and secure his res by their possession. 
Hear then what Lord Wolseley seys about the exist- 
ing system of military control. ‘*‘ What do we see 
when any new administration comes into oftice? 
What directly takes place? It is the same with all 
parties. The first thing is the endeavour made by 
the minister in office to obtain some clap-trap repu- 
tation by cutting down the expenses of the Army 
and Navy. If he is enabled to produce an Army 
and Navy Estimate which in some degree represents 
a smaller sum than that of his predecessor, he 

umes himself on the victory he has gained, and 

e is proud that he has succeeded better than, per- 
haps, his opponent, as he chuckles over his success.” 
It would, imdeed, to quote our own words of 
March 16 last, ‘be difficult to devise a scheme 
more illogical and more pernicious than that of 
settling the question (i.e., of naval administration) 
by the lottery of political majorities.” 

But there is one point of even more vital im- 
portance than that of getting more money from 
the tax-payer to spend on the Services, and 
this is to have the money now voted spent rationally. 
But this is just what political thimble-rigging renders 
impossible. It is, however, a subject upon which we 
have so frequently dwelt that we refrain from open- 
ing itup now. Lord Wolseley gives us the key- 
note to the elucidation of this problem of greater 
efficiency in terms of cost, when hesays : ‘‘ Though 
John Bull goes to considerable expense in paying 
those whom he considers experts to advise him. . . 
the opinions of those experts are never published. . . 
and he is never made acquainted with what those 
opinions are.” It is through greater publicity that 
we may hope chiefly for higher efficiency ; but the 
wonder is to find such a demand springing from the 
sanctum sanctorum of Whitehall. 

But there are other reasons for hope on the part 
of the over-taxed Briton, jealous nevertheless for 
his country’s fame, and anxious, too, for the secu- 
rity of the commerce which is the foundation of the 
realm. For the present the Parliamentarians, who 
divide the spoil, have to say the word which is to 
let it pass from their grasp. It is ‘‘ getting butter 
from a dog’s mouth,” and the proverb tells us how 
little hope there is for success in that. But Par- 
liamentarians, like all human beings, are not quite 
all-powerful, and to our surprise we have a stick for 
their backs provided where we least expected it. 
The daily press has been, and is still, the backbone of 
the Parliamentary system of Government by _ 
politics, but, mirabile dictu, in the Standard of | 
nesday last we find that the firstleaderis based on Lord 
Wolseley’s speech of last Monday, and suppérts his 
utterances to the last word. ‘‘ The most vital interests 
of the country,” it says, ‘‘are now used as counters 
in the game with a degree of recklessness and selfish- 
ness unknown among us for upwards of a hundred 
years. The fate of our Army and Navy is 
more precarious than any otherinstitution. . . . 
When it is necessary to strike a blow at a rival 
party, nothing comes so readily to hand as the 
Army and Navy Estimates.” Truly, Saul is among 
the prophets; but we congratulate our contem- 
porary with all our heart on one of the most manly, 
powerful, and honest leaders we have ever had the 
good fortune to read in a daily paper. 

Lord Wolseley has appealed to the City, and it is 
to the City we now turn our faces with expectation 
and hope. No class can be more interested in the 
security of commerce, which is founded on the effi- 
ciency of our Army and Fleet, than our merchants. 
Their very existence is bound up in this. We hear 
with pleasure that further efforts are to be made by 
the sister service in furtherance of the patriotic en- 
deavour, initiated by Lord Wolseley. Unless Eng- 
lish merchants have lost the common sense upon 
which they have hitherto prided themselves the 
appeal will not be made in vain. 








SOCIETY OF TELEGRAPH ENGINEERS 
AND ELECTRICIANS. 

THE discussion on Mr. Crampton’s paper ‘‘ On 
Central Station Lighting,” read before the Society 
of Telegraph Engineers and Electricians on ‘the 
12th inst., and an abstract of which we printed in 
our last issue (see page 392 ante), was opened by 





Mr. Kapp who thought that the storage system could 
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not have found a better advocate than Mr. Cromp- 
ton, who thoroughly believed in it. He was very 
glad to hear that these batteries could now be 
relied on, though this statement was certainly a 
surprise to him. Though he might in the course of 
his remarks have to disagree with certain of Mr. 
Crompton’s statements, he nevertheless admired 
the very able and plucky way in which they had 
been brought forward. The paper had made an 
impression on him, and he was open to conviction 
as soon as a perfectly successful installation had 
been carried out on the lines indicated in the paper. 
He quite agreed with Mr. Crompton that people 
had generally overlooked the fact that a conductor 
consisted of something in addition to the mere 
copper, but he thought Mr. Crompton had gone 
rather too far in the other direction, and had in his 
estimates charged rather more for other items than 
they actually had to pay for first-class lead-covered 
cables. This variety of conductor could be laid 
straight into the ground, the only ree re- 
quired being to place a tarred plank over it as a 
warning to contractors taking up the street that 
a cable was underneath ; and put down in this way, 
the cost for laying would not exceed 3s. per yard, 
and practical experience at Milan and elsewhere 
showed that the insulation would be perfectly main- 
tained. With regard to Mr. Crompton’s plan for 
laying the wires for his storage system, he would only 
say that he should not care for the post of engineer 
in charge of it. He thought that Mr. Crompton 
proposed to use either too few battery stations or 
too small wires. He proposed to admit a variation 
of 4 volts in the average electromotive force of the 
line, but this seemed to the speaker too large, as it 
corresponded to a variation of 15 per cent. in the light 
from the lamps ; it should further be remembered 
that the regulation is never quite perfect. It was 
very difficult to determine the size of main to be 
used in a district for a given current, as it depended 
amongst other things on the configuration of the 
district, In Bradford there were three feeding 
centres, which were to supply current to a total of 
about 3000 lamps. The main to be used was 
.177 square inch in area, and the variation in the 
potential was not to exceed 2 or 3 volts. Taking 


these figures a main } square inch in section would 
only supply 4500 lamps, against 10,000 as proposed 


by Mr. Crompton. Hence if this size of wire were 
to be adopted, the latter would have to employ 
ten feeding centres instead of four as proposed in 
his paper, and these ten centres would require ten 
attendants against the four, provided for by Mr. 
Crompton. If, however, the four centres were to 
be adhered to, the main would have to be increased 
to 1.5 square inch area, entailing an increase of 
20,0001. in the first cost of the installation. He 
would also like to know if the rent of rooms for the 
batteries was included in the author’s figures. Mr. 
Crompton had referred to the great difficulty one had 
in locating even a $in. drain pipe on private property, 
and he (the speaker) did not therefore think that the 
rent of such space would be less than 50/. per annum, 
which for four stations would increase the annual 
working expenses by 2001. The space required on 
the alternate current system would be very much 
less, as there were numbers of manufacturers who 
would supply ten transformers, each of a 1000 light 
capacity, at 3000/., and which would not exceed 
20 cubic feet in volume each. On the other hand 
he thought Mr. Crompton had underestimated the 
cost of batteries, and he had obtained figures on this 
very point from Mr. Crompton himself, which led 
him to thisconclusion. It was true that that gentle- 
man had stated that he was prepared to carry out 
the work at the prices named, but he (the speaker) 
should be sorry if he had todo it ataloss. The 
figures he had obtained put the price at 301. per 
kilowatt, against 15/. per kilowatt, estimated in the 
author’s paper. With respect to the efficiency 
question, alternate current transformers, working 
at one-fifth their normal output, had an efficiency 
of 80 per cent., and if the plan of distribution by 
means of network were adopied, as advocated by 
the speaker in a recent paper, transformers need 
never be worked at less than one-third their fuil 
capacity. It should also be remembered that the 
efficiency of the mains rose as that of the transformer 
fell. In fact, it would be a good plan to allow the 
loss in the mains to reach even 20 per cent. with 
the maximum output, which only lasted one hour or 
so. He would like to ask Mr, Crompton in what 
way he effected the regulation. 

Mr. Parker, of Wolverhampton, said he was not 
a recent convert to batteries. He did not take ex- 





ception to the cost as stated in Mr. Crompton’s 
paper, provided that an efficient method of regula- 
tion could be adopted. He did not think that an 
electromotive force of 500 volts was sufficient if 
batteries were to compete with alternate current 
systems. At Colchester a battery system had been 
introduced, in which the cells were fed by three 
dynamos, designed by himself, giving a current of 
22 amperes at a potential of 1000 volts. The 
batteries were run in series, and were easily mani- 
pulated. The failure of this installation was due 
to the small number of lights run, and to the de- 
ficient insulation of the cells. The cost as com- 
pared{with the A.T. (alternating transformer) system 
was practically the same. With alternating currents 
the installation at Eastbourne had been running two 
years with no mishap and no stoppage. 

Mr. Preece thought there was no question of more 
permanent interest to electricians than the proper 
method of electrical distribution, as there were 
some thirty or forty corporations anxious to intro- 
duce the light, but their engineering advisers were 
obliged to hold back their clients pending the set- 
tlement of this question, All his prejudices would 
be in favour of the secondary battery, of which 
there is no form that he had not tried, and of which 
there is no form that he had not burst up. His 
experience with accumulators had commenced 
at the same time as Mr. Crompton’s, as he 
had seen them in Paris when Faure first in- 
troduced them. He did not then believe in 
them, but had since had reason to alter his opinion. 
He had lighted his house with them since 1884, and 
for the last two and a half years had not seen so 
much as a flicker in his lamps, the reason being 
that the cells were properly looked after. There 
was one point that Mr. Crompton had omitted; it 
was that one cannot take out of a battery all one puts 
into it. Its electromotive force was a variable 
quantity. He had obtained 90 per cent. efficiency 
with batteries, but that was only by using a very 
small current both in charging and discharging. 
With strong currents, however, the electromotive 
force rapidly fell, and the efficiency did not exceed 
60 per cent., and this point he thought the author 
had not taken account of. The great point in 
favour of accumulators was their great safety, 
they were absolutely reliable. They would last 
for years, but exactly for how long he was un- 
able to say. During the whole two years he had 
used them he had only had two faults, and he con- 
cluded that if properly looked after the batteries 
would certainly last ten years. He did not raise any 
objection to Mr. Crompton’s figures, but thought 
they were very fair. It was not, however, alto- 
gether a question of first cost, but there were losses 
in the leads, engine-house, battery, d&c., to be con- 
sidered, and on these points he thought the A.T. 
system had an advantage ; the batteries had, how- 
ever, the great advantage of there being a store of 
energy to draw on. Again, electromotors were 
sure to be largely used in the future, and up to the 
present an alternate current motor had not been in- 
vented. On the other hand secondary generators 
permitted the use of a very high difference of 
potential, thus reducing the cost of conductors and 
the lossof energy, and allowing the electricity to 
be brought from very long distances. In view of 
the Electric Lighting Act, this last was a great ad- 
vantage, as the operations of a company need not 
be confined to the district controlled by a single 
local board, and the latter would, therefore, not be 
in a position to buy up the company at the end of 
twenty-one or forty-two years. 

At this point the proceedings were adjourned to 
the 19th inst., on which evening Mr. Preece, 
in resuming the discussion, remarked he had, 
at the last meeting, said nearly all he had to say 
in favour of batteries, the three principal advan- 
tages of which were: First, convenient storage ; 
second, the facility with which motors could be 
driven ; and third, that during twenty-one hours of 
the day a small plant only need be kept going. On 
the other hand, with transformers, higher potentials 
and smaller currents could be made use of ; secondly, 
the transformer itself was so simple that it could be 
stowed away in any odd corner, and there was 
consequently an economy in labour and supervision ; 
thirdly, the efficiency was very much higher, as, 
with batteries, one could not count on more than 
60 per cent. The argument that a smaller power 
could be used with batteries was just as broad as it 
was long ; the maximum output must be supplied 
some way. There had been atendency in the paper 
to decry the transformer plant, but the teachings of 





experience could not be ignored, and it had, in this 
country at least, been the pioneer of successful light- 
ing. Mr. Crompton argued that the adoption of 
transformers entailed an enormous waste of coal. 
Though in certain installations there might be some 
truth in this, yet he would like to point out that this 
was not necessarily the case, and when it did happen, 
was not in any sense due to the use of transformers, 
as all the loss occurred in the engine-room, and 
with the advances that had now been made in the 
construction of high-speed engines by Mr. Willans 
and others, economy in this particular could in 
future be obtained. There were two other ques- 
tions which deserved serious consideration, the one 
was the adoption of some standard voltage for in- 
candescent lamps. In America 50-volt lamps had 
been largely adopted, as it was found that they 
had a longer life than lamps worked at a higher 
electromotive force. The second question was as 
to the most economical method of distribution— 
batteries or transformers. Practical men must be 
governed by the results of previous experience, 
which they preferred should be gained at some one 
else’s expense. In lighting a place like the city of 
London, he should prefer to adopt the Edison- 
Hopkinson three-wire system of distribution, but 
ina place like, say, Wimbledon, where the mains 
might have to be carried a distance of ten miles, he 
would prefer to use transformers. Mr. Gordon was 
now carrying out a gigantic experiment with 
batteries at Whitehall Court, and till the result of 
this was made public, he (the speaker) must give 
his opinion in favour of the transformer system. 

Sir David Salamons said that Mr. Crompton’s 
figures as to the price of accumulators had been 
adversely criticised by Mr. Kapp, but he had referred 
to several manufacturers, and found that the prices 
given in the author’s paper were quite right. His 
own experience of batteries led to the conclusion 
that they had an even greater life than Mr. Preece 
was disposed to give them. He thought the varia- 
tion of 4 per cent. in the electromotive force pro- 
posed by Mr. Crompton was much too large, even 
2 per cent. he thought too great. The difference 
between cells and transformers was the difference 
between working a gas works with and without a 
gasometer. He found that the consumers were 
not entirely satisfied with the Grosvenor Gallery 
supply. _Mr. Crompton had entirely omitted the 
question of motors, but when these are largely 
adopted, the curve giving the hourly demand on 
the generating station will become much more 
nearly uniform. He had succeeded in getting a 
motor to work with alternating currents, but there 
was very great heating, and Mr. Parker had found 
the same thing in carrying out experiments of a 
similar nature. It was absolutely necessary to 
couple the batteries two or more sets in parallel if a 
breakdown was to be avoided. In one case the glass 
containing cell of one of the batteries broke during 
the night, and if it had not been that the precau- 
tion referred to had been taken a breakdown of the 
lighting would, of course, have occurred. With 
regard to the method of regulation, Mr. Kapp had 
proposed to do it by cutting out cells, but had sug- 
gested that this would spoil the batteries; this 
would not, however, be the case. The method he 
had adopted was to make use of a counter electro- 
motive force to reduce the extra current, and in 
this way he believed he could regulate within 1 per 
cent. Mr. Preece had advanced as his credentials 
that he had destroyed more cells than any other 
man. He did not make the remark in an invi- 
dious sense, but he thought the chances were that 
he had not paid for them. Personally he had had 
to pay something for his cells, and had conse- 
quently turned his attention to the question of 
renovating them when spoilt, which he found could 
in general be very easily done for not more than 
1 per cent. of their original cost. 

r. Crompton, at the request of the President, 
now explained his system of regulation, which had 
been carried out with perfect success at Vienna. 
This he did by cutting out cells by a screw contact 
maker, which, at Vienna, was operated entirely by 
hand. This could easily be made automatic, but, so 
far, he had not yet seen occasion to do so. 7 

Mr. Swinburne said, that Mr. Crompton still 
seemed to doubt the possibility of running alter- 
nate current machines in parallel, but this was, 
to a very large extent, a question of the type of 
machine. The Ferranti could not be worked in 
this way, but the Westinghouse machines could. 
He had, however, had a diagram prepared and 
placed on the wall, showing a method by which 
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any alternate current machines could be run in 
parallel. One of the machines was coupled direct 
to the main, whilst the other with which it was to 
be connected up, was coupled to a transformer the 
winding of which was arranged so that there was 
no magnetisation when the two machines were in 
step, and with this arrangement he believed even 
Ferranti machines could be coupled up. The pro- 
blem of using alternate current motors was some- 
what similar, and could be solved by making use of 
Mr. Gordon’s choking coil. With regard to con- 
ductors for large alternating currents of very short 
period, special cables should be used, in which the 
stranded wires were not wound in the usual way, but 
each in turn reached the surface of the cable. On 
the insulation of these conductors there were no very 
complete data available, but he thought it was pos- 
sible that alternate currents would not try the in- 
sulation so much as direct currents of equal potential. 
He thought there was some foundation for Mr. 
Mordey’s dictum, that the great advantage of alter- 
nating currents was that people could not go and 
stick batteries on to them, He was inclined to think 
that the real solution of Mr. Crompton’s problem 
was to make use of ‘‘ dynamotors,” which could be 
made to give asecondary current of constant electro- 
motive force even with a varying electromotive force 
in the primary. 

Major-General Webber thought that the method 
of laying his mains described by Mr. Crompton 
would not be found to be satisfactory, as he had 
carried out a lot of similar work, from which he 
concluded that in one or two years trouble would 
arise, as the whole subway would be filled with 
detritus of different kinds. Under these condi- 
tions he thought they should look to the experience 
of the telegraph engineers who laid their mains in 
a very different way. Mr. Crompton allowed 
20 yards of main to each house, but from experience 
in a district in which the streets were very wide, 
the speaker had found the amount actually used 
well within 17 yards. Mr. Crompton put down 
much too high a price for the cost of insulated 
cables. By adopting bitumen concrete insulation, 
many difficulties would be overcome. 

After some remarks from Mr. Sidney Walker, 
Mr. Hammond said that in carrying out the light- 
ing of the Town Hall at Eastbourne, it had been 
necessary that any number of the 300 lights could 
be turned on or out without affecting the re- 
mainder, and this had been phase, accom- 
plished by making use of alternate current trans- 
formers. Mr. Crompton’s assumption that the 
lighting at this place and at Brighton, had con- 
fessedly been carried out as an experiment, and to 
familiarise the public with the light, was certainly a 
surprise to him, for the one object he had in view 
in carrying out these installations was to make it 
pay. He thought Mr. Crompton’s statements were 
scarcely kind, the more especially as he had, in 
the earlier portion of his paper, referred to the fact 
that there were but few people who had experi- 
ence in central station lighting ; after which he coolly 
brushed on one side all the experience gained in these 
cases. The speaker had learnt at Brighton that the 
lamps were scattered over a very large area, and one 
had to supply 50 lamps here and 100 lamps there, 
and for this kind of work he had come to the con- 
clusion that the transformer system was the better. 
Mr. Crompton stated that, with the. alternate 
current system, three shifts of men were re- 
quired, but in speaking thus, he was talking 
about things of which he would know much 
more if he went to Brighton and inquired, 
as the number of men employed at any hour 
was in direct proportion to the demand on the gene- 
rating station. He was told that the battery system 
was very reliable, but he thought engineers would 
agree with him in preferring a mechanical rather 
than a chemical reserve of power. At Brighton 
there was always an engine in reserve. Mr. 
Crompton apparently considered that an engine 
might burst up in an instant and suddenly disappear, 
whereas sufficient warning wasalways given topermit 
of the reserve engine being switched in without 
affecting the lighting. At Brighton they were 
using a certain number of accumulators, though he 
supposed Mr. Crompton did not know it, and he 
could tell the meeting that this was the only por- 
tion of their installation that caused them any 
anxiety. They only got 60 per cent. efficiency from 
these batteries, and hence with alternate current 
lighting they were better off on the score of 
economy. ‘Their experience was dead against Mr. 
Crompton’s figures of 10 per cent. per annum for 





the depreciation of transformers, as these had no 
moving parts and nothing to wear out. Reading 
Mr. Crompton’s paper one would conclude that 
Eastbourne was an overhead system, whereas the 
exact reverse was the case. They had seven miles 
of underground main, and their working electro- 
motive force was 2000 volts, and yet they lived 
through it all. 

Mr. Trotter thought that Mr, Crompton must have 
shaken the faith of many who relied on transformers. 
The question of driving motors was a very strong 
point in favour of the battery system, nevertheless 
he thought the people would not be very ready to 
spend money in the latter after their experience in 
past years. As for reserve it appeared to him that 
an extra engine and dynamo formed a better reserve 
than did accumulators. At water works there 
was alwaysa reserve pumping engine. He thought 
Mr. Crompton was too sanguine in estimating that 
two houses out of three would take the light, as he 
thought they would be fortunate if they got two in 
ten for some years to come, and this would make a 

reat difference in the estimates for the two systems. 
Mr. Crompton put down much too large a sum for 
the depreciation of cables as compared with his own 
method of laying the mains, as General Webber had 
pointed out. At the conclusion of Mr. Trotter's 
remarks the discussion was further adjourned to 
Thursday, the 26th instant. 





THOMAS RUSSELL CRAMPTON. 

Last Tuesday the grave closed over another of 
the engineers whose names form bench marks in 
the history of English and European railways. 
One by one the men who have borne conspicuous 
parts in the creation of the great systems of com- 
munication are passing from us, and a very marked 
blank is made in the small remaining group by the 
death of Thomas Russell Crampton. -He was not 
one of the great civil engineers who figure promi- 
nently in the public view, the high priests of West- 
minster whose names are household words in share- 
holders’ meetings and in the committee rooms of 
the Houses of Parliament. He was essentially an 
independent worker, a man who originated his own 
ideas and carried them out with energy and per- 
sistence, often to a successful issue, and always as 
far as their intrinsic merit would permit. It was 
as an inventor and a contractor that he made his 
mark on his times. He was the manager and engi- 
neer of his own enterprises, and not of those of 
other people. At the same time, his thorough 
technical training, accurate knowledge, and keen 
mental grasp, gave him high rank in the profes- 
sion, while his commanding presence, strong indi- 
viduality, and genial disposition, made him hosts of 
friends in all conditions of life. 

The two features of Mr. Crampton’s career which 
appeal most strongly to the imagination are the in- 
vention of the type of locomotive which bears his 
name and his laying of a submarine cable across the 
Channel. During the five years he was engaged on 
the Great Western Railway under Brunel he had 
ample opportunities of becoming acquainted with 
locomotive practice, and as a result he patented 
a form of engine, which curiously enough never 
found any favour in this country, and yet was 
adopted on the Continent, particularly on the 
French railways, with most satisfactory results.* 
We believe that this is almost a unique example 
of a locomotive patent being taken up in a 
foreign country, while it was neglected in its native 
land. In connection with this kind of engine, Mr. 
Crampton read a paper before the Institution of 
Civil Engineers on April 24, 1849, ‘*On the Con- 
struction of Locomotive Engines, especially with 
respect to those Modifications which enable Addi- 
tional Power to be gained without materially in- 
creasing the Weight, or undulyelevating the Centre 
of Gravity.” He stated that owing to the extra- 
ordinary increase in traffic on some of the principal 
railways, it had been found necessary to employ 
engines of much greater power, and consequently 
of much heavier and more bulky description than 
those previously used. This, he said, in conjunction 
with the use of large driving wheels, had rendered 
engines of the ordinary construction upon the nar- 
row gauge so lofty and objectionable, as to suggest 
the propriety of some plan being generally adopted 
to obviate the evil. The construction Mr. Cramp- 
ton advocated to meet these difficulties was to place 
the driving axle behind the firebox, and drive it by 
means of outside cylinders. The remaining axles 
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—two or three—were placed beneath the barrel of 
the boiler, which thus was kept very low indeed. 
The boiler was to have 1150 square feet of heating 
surface, the cylinders to be 16 in. by 20 in. and the 
driving wheels to be 7 ft. in diameter. There was 
a very animated discussion extending over three 
nights, in which Mr. Crampton spoke again and 
again, and maintained his points most stoutly 
against Robert Stephenson, Brunel, Adams, Bidder, 
and Gooch. It is quite evident, even from the con- 
densed report of the discussions which is avail- 
able, that the locomotive engineers regarded Mr. 
Crampton’s ideas as revolutionary, and that nothing 
but his great boldness and belief in the correctness 
of his ideas enabled him to hold his own against the 
weight of criticism brought to bearupon him. A 
large number of engines according to the design set 
forth in the paper, and with the eccentrics over- 
hung from the crankpin, were constructed abroad, 
and the royalties brought a large revenue to the 
inventor. During the last few years of his life Mr. 
Crampton returned to the subject of locomotive 
construction, and a small engine was made accord- 
ing to his improved plans and is now running suc- 
cessfully at catia 4 

The story of Mr. Crampton's laying of the first 
sheathed submarine cable has already been told in 
our columns with some minuteness,* and we must 
pass over it rapidly now. The salient features are 
that the concession was within seven weeks of ex- 
piring when, in 1851, the matter was laid before 

(r. Crampton. In that incredibly short space of 
time he raised 10,000/. from his own resources and 
those of his friends, he constructed a sheathed cable 
capable of reaching from Dover to Calais, coiled it 
on board ship, and he laid it. If his reputation 
rested on no other feat than this he would be 
stamped as a man of great engineering ability, of 
unfailing resource, and of indomitable resolution. 

At one time Mr. Crampton spent much time and 
trouble upon furnaces in which the fuel was coal 
reduced to a state of fine dust. He obtained some 
very remarkable results, and several furnaces were 
erected in different parts of the country, according 
tohis plan, for puddling, reheating, and the like. 
The temperatures obtained were enormous, and from 
many points of view the system was a success, 
A very large sum of money was offered for a share 
of the patent and refused. Shortly after, the ad- 
vent of steel threw puddling furnaces into the 
shade, and at the same time it was found that 
the impurities in the coal exercised on the linings 
of the furnaces a very detrimental effect, which 
was difficult to resist, and which rendered the dust 
fuel a less advantageous heating medium than pro- 
ducer gas. Mr. Crampton’s patent in this subject 
were taken out about 1872.t 

When the Channel Tunnel scheme was mooted, 
Mr. Crampton devised a means of boring it designed 
to simplify the operation very greatly, and render it 
almost automatic. He proposed to build a boring 
machine, to be driven by hydraulic power, which 
should take out the entire section at once. The 
grey chalk was to be cut off in shavings, and to be 
passed immediately into a pulping machine, which 
would mix it with the exhaust water, reducing it to 
the consistence of cream. This cream was to 
be pumped back to the shaft and then raised and 
delivered into the sea, the usual methods of deal- 
ing with the spoil being entirely superseded. A 
lecture on this subject was delivered at a meeting 
of the British Association at Southampton.t 

Among the numerous works executed by Mr. 
Crampton, either by himself or in conjunction with 
Peto, Betts, and others, may be mentioned the 
Berlin Water Works, in which he was associated 
with the late Sir Charles Fox; the Ottoman Rail- 
way from Smyrna to Aidin; the Varna and Rust- 
chuk Railway ; the East Kent Railway from Strood 
to Dover ; the Herne Bay and Faversham Railway ; 
the Sevenoaks Railway to Swanley, and after the 
various lines became absorbed into what is now 
known as the London, Chatham, and Dover Rail- 
way, he was interested in the construction of other 
portions of that system, 

Mr. Crampton was born in 1816 at Broadstairs, 
Kent, and after his education was completed he was 
articled to Mr. John Haigh, M. Inst. C.E., where he 
had for a fellow-pupil Mr. (now Sir Frederick) 
Bramwell. He was next engaged for five years on 
the Great Western Railway under Brunel, and then 
for four years under Mr. Rennie on various works. 

* Vol. xl, page 170. 

+ See ENGINEERING, vol. xxii., pages 61, 81, and 85, 

t Ibid., vol. xxxv., page 41. 
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In 1848 he commenced practice on his own account. | . 


The Institution of Civil Engineers elected Mr. 
Crampton an associate on March 3, 1846, his nomi- 
nation paper bearing the names of Brunel, Bidder, 
Locke, Rendel, Walker, and other leading men in 
the profession. He was for some time an associate- 
member of council and on March 7th, he was trans- 
ferred to the class of members. He joined the 
Institute of Mechanical Engineers on its inaugu- 
ration ; he was elected member of council in 1847, 
and was a vice-president in 1883. He was also a 
member of council of the Society of Telegraph En- 
gineers and Electricians, an officer of the Legion 
of Honour of France, and a member of the Order 
of the Red Eagle of Prussia. Mr. Crampton died 
on the 19th inst., and was buried at Kensal Green 
in the ened of his family and of several pro- 
fessional friends. He was twice married, and had 
six sons and one daughter. 





TORPEDOES. 

ANOTHER interesting paper was read on Wednes- 
day afternoon last at the Royal United Service 
Institution. The present session has been especially 
rich in valuable papers on naval subjects, and that 
of Captain Hubert Grenfell, R.N., with which we 
are about to deal, taken together with the discussion 
which followed, is by no means the least among 
them. The title of this contribution to the pro- 
ceedings of the Institution is ‘‘ The Position of the 
Torpedo in Naval Warfare.” 

At the present time the torpedo is in the cold 
shade of general estimation. For a dozen years or 
more it was the petted darling of the public, and 
of a very large section of the naval profession ; 
nothing was thought too great for it to achieve. But 
like all public favourites it stood on a precarious 
pedestal, and a little disappointment—in the present 
case represented by the Resistance experiments— 
has caused its downfall. The swing of the pen- 
dulum is now quite the other way. Captain 
yrenfell has taken advantage of this state of affairs 
to do what he never would have done had hea living 
enemy to deal with—to kick a fallen foe. We 
think, perhaps, he kicks a little too hard, and were 
his opinion adopted throughout the service there 
would be danger that a valuable auxiliary in war- 
fare would be unduly neglected ; possibly to the 
cost of the country some day, should we become in- 
volved in a great naval war. 

Captain Grenfell, however, states that the object 
of his paper was to secure expressions of opinion, 
and he doubtless conceived that he could not better 
achieve this object than by taking the attitude of a 
partisan and so arousing a strenuous opposition. 
If such were his aim, his success was most complete, 
for there was hardly a speaker, torpedoist, or anti- 
torpedoist, who did not have a shot at him. 

In the early part of his paper the author says 
that the great obstacle to adequately discussing the 
subject is the secrecy that has been maintained as 
to the facts, and this secrecy has been carried so 
far that many officers in the Navy have but an im- 
perfect knowledge of the weapon. 

And here, as shots are flying, we should like to 
go out of our way for a minute to aim a passing 
blow at the Admiralty authorities, Too much 
secrecy is observed in all these matters. Trials and 
experiments are made, the details of which are 
jealously guarded from the public that pays the 
bill. This does not spring from questions of 
national policy, for foreign governments are made 
~ ng through their naval and military at- 
tachés, who are allowed to be present, with what 
takes place. It is surely not too much to ask that 
the public should be put in as favourable a position 
in this respect as our possible foes, The refusal to 
follow this course can only be looked on as being 
prompted by the fear of discoyery of official blun- 
dering and incompetence generally, These remarks 
apply to many other things than torpedoes. 

To return to the paper, we find the author dealing 
with this question of secrecy at some length, and 
attributing to it many ill consequences. He says, 
‘* Whatever reticence may be properly preserved as 
to certain details, an enormous disadvantage is im- 
posed on those who have to command either our 
ships or squadrons unless the broad facts of the case 
are known and thoroughly appreciated. Although 
the argument is somnew hed different as regards those 
who design the vessels in which the torpedo is to 
be used, I cannot help thinking that even ‘here 
evidence is not wanting of the ill effects of an in- 
sufficient examination and discussion of the subject. 








The few who know the facts have been re- 

strained from making them known, The many— 

who have as great an interest as the few in the 
eneral question—being without the facts, have 
een unable to adequately consider the matter.” 

The author next went on to criticise, adversely 
on the whole, the torpedo boats, and in his reply 
to the discussion he strengthened what he said in 
the paper by definitely including first-class sea-going 
torpedo boats in his strictures. In this respect he 
was followed by many of the naval officers who spoke. 
We think a few words may profitably be said here 
on this point. The experience gained in torpedo 
boats by naval officers has been very largely that of 
the earlier craft built for the service, and this 
applies more especially to the old second-class boats. 

hese little craft were designed for a special pur- 
pose, and had to satisfy conditions which a few 
years before their construction were looked on by 
naval science as physical impossibilities. The tor- 
pedo boat is the most wonderful creation naval 
architecture and marine engineering have ever seen, 
and, with the high speeds demanded and supplied, 
it was impossible to combine certain more sterling 
qualities. We have often alluded to these facts, 
and have more than once quoted the definition of a 
torpedo boat as a ‘‘machine to run a trial trip.” 
Ina recent description* of the boat we illustrate 
this week we enlarged on this subject. But torpedo 
boats have immensely improved of late years, and, 
were some of the naval officers who spoke to renew 
their experience of these vessels in more modern 
craft, we think they would considerably modify 
their opinions. Mr. Thornycroft, who spoke in the 
discussion, said that his firm and others were now 
building torpedo boats which are an immense im- 
provement on the original craft referred to by the 
speakers. 

Leaving the question of boats, we come to the 
weapon itself, and the author takes in detail the 
points to be considered. First he notices the much- 
quoted “moral effect” which the possibility of tor- 
pedo attack is said to produce. To this he gave its 
more straightforward name of ‘‘ fear,” and he truly 
remarked that torpedoists might also be dominated 
by this feeling, engendered in their case by the 
firing of a gun, as gunners on shipboard might be by 
the firing of atorpedo. Thisis very true, but there 
are degrees ; and most people, we think, will agree 
with Captain Fitzgerald that there is something 
about torpedo attack more awesome than the above- 
water banging of guns and striking of projectiles. 
The flash of a gun and impact of the shot are 
practically simultaneous, and there is no time for 
‘*moral effect ;” but, as Captain Fitzgerald said, 
a man would receive a nasty jar if he saw a torpedo 
fired by an enemy, and at the second it might be 
expected to strike, some one dropped a heavy shot 
just behind him, Perhaps such a combination would 
not often occur in action, but no doubt attention 
would be a good deal distracted if a ship’s company 
knew a torpedo was travelling in their direction, 
As a matter of actual experience the strain on nerves 
was so great (‘‘moral effect,” to put it politely) 
as the Mediterranean fleet steamed up to Constan- 
tinople, at the time of the Russo-Turkish war when 
it was fully expected the channel was mined, that 
every one was, at least, remarkably glad when it 
was all over. It was far worse than any amount of 
banging of guns. That is a matter of use, but the 
strain engendered by the silent, ever-possible ‘‘blow 
below the belt” seems to shake the toughest veteran. 

Captain Greenfell selects the gun as a standard 
of comparison for the torpedo, and he does this be- 
cause, as he says, we have had practical experience of 
the gun and none with the torpedo. The compari- 
son is unfortunate, and it would have been far better 
had each weapon been taken on its own merits, con- 
sidering them together only as one might be looked 
on to check the attack of the other. It is not long 
before the author falls a victim to this injudicious 
method of criticism, as will be seen later on. 

Taking the differences between the two weapons 
first, the paper says: ‘‘One moves in the air, 
the other in a far denser medium — water. 
one case the forces tending to deflect the missile 
from the path in which it is projected are com- 
paratively slight, and are either well known and 
are easily ascertainable and allowed for. Once 
started on its way, the gun projectile has a ten- 
dency to maintain its course. In the other case 
the causes of disturbance are much greater, some of 
them—such as the wash of ships’ screws—cannot 
be foreseen and allowed for, and in the White- 
* See ENGINEERING, vol. xliv., page 629, 











head, at least, there is no inherent tendency to 
maintain a straight line, from which a very 
slight cause will deflect it.” Speaking of ‘‘ range” 
the paper states that 400 yards against a stationary 
object and 300 yards against one in motion, is con- 
sidered the average, but, in order to be safe from 
under-estimation, the range for both conditions is 
put down as 500 yards. It is admitted also that 
under certain favourable conditions a torpedo might 
be used effectively at twice the latter distance. The 
range of the gun for battering purposes is put down 
at five times, and, for general purposes of bombard- 
ment, fifteen to twenty times that distance. The 
speed of a torpedo may be 30 knots an hour, the 
velocity of a gun projectile thirty or forty times as 
fast. With regard to accuracy the opinion of Cap- 
tain Galwey is quoted, who says that a torpedo was 
extremely accurate that showed a mean error, at 
400 metres, of 2.4 metres laterally, the depth being 
always within a small decimal of that at which the 
torpedo was set to run. Taking the first gun that 
came to hand for comparison the author found that 
the 24 cm,, 30 calibre, long German gun, at five 
times the range (2000 metres), showed a mean error 
vertically of 16 in., horizontally of 8 in. 

Arguing from these premises, the author con- 
cludes the gun to be ‘‘the far more accurate 
weapon,” and with this expression strengthens his 
attacks on the torpedo. His conclusion may be 
just, but using it in the way he does shows the 
danger of comparing two instruments so entirely 
dissimilar as the gun and the torpedo. The gun 
performance was arrived at on trial, firing, doubt- 
less, from a steady platform. In naval battles such 
conditions will probably be comparatively rare. The 
remark as to firing from a steady platform, it may 
be said, applies also to the torpedo. That is very 
true, but the torpedo has this remarkable advantage. 
Its vertical accuracy is automatically provided for, 
and once fairly beneath the surface it will strike 
practically at the exact depth for which the 
mechanism is set, whatever may be the motion of 
the vessel from which it is ejected or the excite- 
ment of the firer. With a ship rolling in a seaway 
the 16 in. vertical error might be multiplied many 
times. How often we hear the verdict given, 
‘* Direction good ; elevation bad,” 

In speaking of the destructive effect of the torpedo 
the author does not give us much solid instruction ; 
and it is curious that the Resistance experiments 
were not once referred to during the sitting. This is 
probably owing to the fact that ‘‘the authorities” 
have considered the information too valuable to be 
allowed to pass lower in the scale than the foreign 
naval attachés ; so that our own naval officers know 
nothing of the results. The author thinks four 
torpedoes exploded against a ship’s bottom a fair 
complement to put her hors de combat. He com- 
pares the torpedo to a shell from a 110-ton gun 
penetrating the armour of a ship and striking the 
engines and boilers. ‘‘Projectile for projectile, and 
weapon for weapon,” he says, ‘‘I fail to see that, - 
from the mere point of destructive effect, more can 
be claimed for the torpedo than the big gun.” Here 
we have again an illustration of the undesirability 
of comparing two elements of warfare so very dis- 
similar, and Captain Grenfell, in the discussion, 
speedily fell a victim to this ill-advised step. 

Mr. Thornycroft pointed out that the cost of a 
torpedo and apparatus for firing it is out of all com- 
parison less than that of the 110-ton gun and its 
charge ; and if we say this of the weapons, how 
immeasurably more true is it of the vessels neces- 
sary to carry them? Mr. Thornycroft compared it 
to setting a farthing to fight a sovereign. Again, 
with regard to weight, Captain Wilson, who may 
be said to have held a brief for the defendant (i.e., 
the torpedo), and who made a most admirable 
speech, said that the equivalent to the torpedo and 
fittings was a 5-in. gun. Would you not rather, he 
said have four torpedoes than four 5-in. guns on the 
Benbow, considering the strong gun armament that 
vessel now carries ? 

The paper then takes up the case of the larger 


In| torpedo vessels of the torpedo cruiser and torpedo 


destructor class, making reference to Mr. Biles’s 
paper at the Institution of Naval Architects in 
which he described the Wiborg and Destructor. 
The author particularly called attention to the few- 
ness of torpedoes provided. Six of these weapons 
were the compliment for each of the latter vessels, or 
two rounds, and one one-fifth round per tube respec- 
tively. Inno case, Captain Grenfell thinks, has four 
rounds per tube been exceeded. He considers this 
fairly comparable to one shell and one cartridge 
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per gun. Are you satisfied with this? he asks the 
torpedo officers. Later on in the paper reference 
is again made to the torpedo cruisers. ‘‘I find it 
difficult to associate in my mind,” the author says, 
‘‘the duties appertaining to the réle of a cruiser 
with the extended employment of the torpedo. In 
the capture of merchantmen we are not, I suppose, 
to look for its use. On the other hand, in an en- 
gagement between two cruisers is it necessary 
that either should venture within the sphere 
of her adversary’s torpedo when she possesses 
in her guns a weapon which is capable of deciding 
the action from a distance outside the torpedo’s 
destructive area?’ To a great extent the author 
answers his own question in quoting a passage in 
Mr. White’s lecture of last year at the Mansion 
House. “ The impossibility of foretelling,” said the 
Director of Naval Construction, ‘‘ what demands 
may be made upon a war vessel makes the associa- 
tion of all three forms of attack—the gun, ram, and 
torpedo—in all ships of considerable size the only 
safe policy.” Again, alluding to the torpedo 
catchers, the author says: ‘* A vessel of high 
speed which is just so much bigger than the torpedo 
boat as to be comparatively uninfluenced, as regards 
her speed, by the state of the sea, would probably 
be able to take a torpedo boat flotilla at a great dis- 
advantage. . . . The logical conclusion as to 
the armament desirable for a torpedo catcher seems 
to be, not torpedoes, but the greatest number of 
the lightest guns compatible with the perforation 
and destruction of the fragile torpedo boats she is 
intended to encounter.” We think Captain Gren- 
fell, in this latter instance, has been led a little 
astray by a name. ‘Torpedo catcher” is the 
popular definition only of these vessels, and it truly 
expresses their chief function. But all torpedo 
boats are in some sort torpedo boat catchers 
(although the smaller vessels might more aptly be 
described as ‘‘ armour-clad catchers”) for they are all 
intended to fight amongst themselves. It was with 
this view that the swan-breast bow and machine 
gun were provided, But the torpedo boat catchers 
are also to act as torpedo boats proper if occasion 
offer, and it would be a pity, as Captain Harris 
said, for one of these craft to find herself within 
range of an armour-clad and not be provided with 
so cheap a possibility of sending her enemy to the 
bottom. The torpedo catchers have a sufficient 
light armament for probable contingencies of deal- 
ing with torpedo boats, and it is a wise provision 
to give them a dual character by supplying torpedoes 
to deal also with larger vessels. 

Much the same argument applies to the torpedo 
cruisers. Captain Wilson put their case very fairly 
in the discussion. The Scout, the pioneer of this 
class, owned its origin to Sir Cooper Key. A vessel 
of much larger size than the old first-class torpedo 
boat was, we know, for many years the ideal of the 
late First Naval Lord; and we well remember 
in the year 1880, discussing with him the design of 
a ‘‘torpedo boat cruiser” that was to have been 
200 ft. long, and have aspeed of 19 knots. ‘‘ That 
is the craft we want,” he then said ; but it was con- 
cluded that naval science was not sufficiently ad- 
vanced for the experiment to be made. Sir Cooper 
Key, however, lived to see his ideal made actual, 
and the torpedo cruisers are now a recognised class. 
Their value, Captain Wilson said, was proved in the 
summer manceuvres of last year ; when the squadron 
was all but crippled after the Mohawk broke down. 
Such a vessel, Captain Wilson said, is primarily 
to act as the dog of the ironclads, to give 
warning of an enemy’s approach, to find the game, 
or to retrieve it when placed hors de combat. In a 
fleet action the place of the torpedo cruiser would 
be in the rear. When the armour-clads had passed 
and battered each other, the cruiser would steam up 
and slip her torpedo, getting away again if unsuc- 
cessful, but always watching her opportunity. She 
would be to her big consort what the dagger was to 
the rapier in the hands of the old Italian duellists. 
There is another part the swift cruisérs might play 
in warfare, and one which is as dangerous as 
any ship could well be asked to perform. Sup- 
posing one squadron to be chasing another, and 
the pursuers not gaining sufficiently to bring on 
an action. For a general engagement the speed of 
the pursuers would be regulated by their slowest 
ship, were they not in sufficient force to render 
it prudent to part company. In sach a case the 
torpedo cruisers would make a wide circuit, and 
steam ahead. They would then turn and meet the 
enemy, passing down through the opposing squadron 
at sufficiently close range to fire their torpedoes, 





and taking their chance as they steamed by. The 
manceuvre sounds very like suicide under an alias ; 
but when we remember the ‘‘ prodigies of valour” 
that have been performed by sailors in cutting out 
ships and similar exploits, we cannot doubt but that 
the manceuvre will be performed should occasion 
for it arise. 

In dealing with this paper so far, and selecting 
quotations from the discussion, we have perhaps 
been guilty of an error we have already referred to, 
namely, that of special pleading. The fault, how- 
ever, has been unintentional, and indeed has been 
to a great extent forced on us by the attitude taken 
by Captain Grenfell himself. His position has been 
so much one of attack that we have, in order to 
take a balanced view of the points raised, to select 
passages in the discussion favourable to the torpedo, 
There was, however, a good deal of unfavourable 
criticism from naval officers present, and we may 
say, in passing, that we regret space does not per- 
mit us to deal with their valuable comments at 
greater length. Those interested in these subjects 
cannot do better than get the full discussion by 
purchasing, when it is published, the volume of the 
proceedings of the Institution. 

The leader of the anti-torpedo party was Lieu- 
tenant Laurie, and if we have not made previous 
reference to his speech it is not that it lacked 
value, but for the reason just referred to. This 
officer is the gunnery lieutenant of a fast cruiser. 
He had just come from sea, and gave valu- 
able particulars of the practice carried out in 
ordinary service. Torpedoes are nearly always 
tried in calm weather, and under such conditions 
the percentage of hits at 400 yards, the target 
being 300 ft. long, is 75, supposing all to be 
favourable. The Admiralty would look with such 
extreme disfavour on any officer losing his torpedo 
that the risk of practice in rough weather is very 
seldom run. But Lieutenant Laurie had seen 
torpedoes run in a sea the waves of which were 
6 ft. from crest to hollow, by which presumably a 
wave 12 ft. long is intended. In such case the 
course of the torpedo was erratic in the extreme. 
It stuck its nose out of the waves, dived, and took 
any course but the one intended; in fact, in 
a rough sea Lieutenant Laurie evidently con- 
sidered the torpedo a useless weapon. In this 
opinion he was supported by Captain Harris, who 
spoke after him. After the torpedo experiments 
last referred to, the ship went to gun practice, and 
a cask target was hitfour times. Lieutenant Laurie 
speaks of torpedo boats dis ingly, but he 
evidently had in his mind the earlier types of these 
craft, so perhaps it is not necessary to follow him 
here. Captain Wilsonalso had something to say about 
torpedo firing in rough weather. As he remarked, the 
Admiralty allow very few such experiments, but he 
had also witnessed some. The waves were big enough 
to dip the ejecting tubes under water, but the prac- 
tice made was exceedingly good. It would be in- 
teresting to know if the torpedo was set for the 
usual depth when it dived inthe waves and appeared 
above the surface in the experiments Lieutenant 
Laurie referred to. 

We regret we cannot follow this interesting sub- 
ject further, and especially to make reference to 
some valuable comments made by Mr. Arnold 
Foster, but, in conclusion, we will mention two 
facts that came out during the sitting. The first 
Captain Grenfell quotes to support his view that 
peace practice with torpedoes may be a very different 
thing from war practice. During the recent Franco- 
Chinese war, when the French fleet was in the 
River Min, a boat approached in the night. The 
electric lights were turned on and the whole of the 
Hotchkiss guns of four ships were brought to bear, 
yet in the end they had to send two steam pinnaces 
to bring her alongside, and they found she was not 
even hit. This incident doubtless shows what ex- 
citement may do to spoil accuracy of aim either 
with torpedoes and guns, but we think it scores 
distinctly in favour of the former, especially when 
we remember that the vertical range of the latter is 
automatically provided for. 

The next incident was narrated by Captain 
Harris. who had also just come from active 
service. His ship had been attacked by torpedo 
boats (presumably during the late manceuvres), but 
the first intimation they had of the attack was the 
passing of a torpedo across the bows. The next 
thing observed was that two torpedoes were in 
the nets of the ship, they being, providentially, 
rigged. Although they had their guard boats out 
nothing was seen of the attacking craft. Against 








this incident another speaker set the fact that the 
Polyphemus was not hit (on the memorable occasion 
when she broke the boom) although several tor- 
pedoes were fired at her. 

We think these three incidents contain most that 
could be said on the subject of torpedo boat attack, 
The essence of it is surprise. When surprised the 
French ships could not hit the boat with all their 
machine gun fire, When surprised, Captain Harris 
received two torpedoes in his nets, and if he had 
been sufficiently more surprised not to have had 
his nets down, he would have got them under his 
bilge. We don’t think it is ‘‘moral effect” —anglice 
“funk,” to borrow from Captain Fitzgerald’s 
vocabulary—that spoils the aim of gunner and tor- 
ponent, It is flurry, excitement, and surprise, 

ere the attacking torpedoist has all the advan- 
tage. His attention is concentrated on one blow, 
he knows when he will deliver it, the initiative lies 
in his hand. Let him be bold enough and fortunate 
enough to get close enough, and his blow will be 
fairly sure, 

To sum up, it is not, as one speaker said, a 
quetion of competition between gun and torpedo, 

e are not bound to one or the other only, but can 
take both. Is the torpedo worth keeping, then? We 
anticipate there can be but one answer to this 
question, As we said some years ago, ‘‘ The fish 
to 0, with all its uncertainties, is a weapon of 
such vast possibilities that no naval power can afford 
to treat it with neglect.” 
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Golden South Africa. By Epwarp P, Martuers, F.R.G.S. 
London: W. B. Whittingham and Co, P. Davis and 
Sons, Durban and Maritzburg. 

Wuata wonderful impetusisgiven to anythingspecu- 
lative when the ancient legends of a long-forgotten 
world are entwined about the common-place facta of 
to-day, and the whole rests snugly under the halo of 
romance. “T'was that halo that started many an 
adventurer on the journey from which he has never 
come back to tell his tale ; itis the same halo which 
causes, and will cause, many a man to start his hard- 
earned gold rolling away, to gather, like the snow- 
ball in its course, from the sources wherefrom 
our Biblical forefathers drew their inexhaustible 
store. Will the gold be like the traveller and never 
return? Perhaps it may be like the snowball 
when the sunlight is too strong upon it. Truly 
fortunate indeed is the country which can apply 
will-o’-the-wisp gilding to the sombre realities met 
with in the search for the ‘‘ Almighty dollar.” 

In the introduction to the work under re- 
view, we are led straight away unto that Ophir 
whence Solomon is said to have drawn—in modern 
value—nine hundred million pounds’ worth of gold. 
Still stranger discoveries await the reader. Authors 
are quoted who locate, by ancient Arab tradition, 
the self-same Garden of Eden of which we have all 
read. Then, coming to nearer times and to condi- 
tions more like these in which we now live, we read 
how a Dominican friar landed at Sofala over three 
hundred years ago, sailed up the great river Cuama 
(Zambesi) as far as Tete’and thence penetrated over 
six hundred miles into the country, ‘‘and saw the 
gold mines there working at a mountain called 
Afura.” In one of the mines it has been recorded 
that ‘‘there has been found a lump of gold worth 
twelve thousand ducats, and another of the value 
of fourteen hundred thousand.” The cupidity of 
man is great, but his gullibility is greater; so, 
with such marvellous stores of romance to draw 
from, if South Africa does not rapidly gather from 
all nations a large F emaeary of adventuresome 
spirits, it will be for the reason that her legends are 
not properly advertised. 

In some charmingly written chapters the author 
tells of his experiences in 1884, during his voyage in 
a small coasting steamer from Durban to Delagoa 
Bay, wherein some most laughable gold-field anec- 
dotes are told. He graphically describes his first 
impressions on landing, and his journey to the gold 
fields, not forgetting the grim and awful realities 
of the gold-seeker’s life, which, if men would only 
think, should weigh down a thousand-fold the airy 
glamour of romance with which the writers quoted 
from, coloured their tales of the wealth of the 
country. After staying for some time amongst 
the motley crew, comprising the population at 
**Moodies,” the author returned to Natal by the 
overland route. This time the story of the journey 
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is more enticing than that of the uproad through 
the fever-stricken country lying between Delagoa 
and Barberton ; the account of the game seen on 
the road awakes all the ‘‘sportsman’s” or savage 
instinct within a man ; unfortunately the horrors, 
though not so apparent on this road, were still 

resent; murder, suicide, starvation, sickness, and 
ceath were frequently met with. Inclosing Part I. 
of this work much sound advice is given to would- 
be adventurers before starting ‘‘to make their pile.” 

In Part II., ‘‘ The Gold Fields revisited,” the 
author relates the extraordinary change which the 

ast three or four years have wrought in the district 
the Knaap gold fields) and the modes of reaching 
it; instead of a tedious ride on horses, death-stricken 
by the ‘‘ tsetse” fly, or a more weary tramp on foot, 
the locomotive engine and the stage-coach have been 

ressed into service. The matter of greatest wonder 
is the extraordinary growth of the town of Barber- 
ton, now with a population of about 4000, and the 
financial and trading centre of an equal number of 
people in outlying districts. Hotels, stores, banks, 
and public buildings are everywhere to be seen; 
there are even two-storied brick buildings. ‘* Three 
years ago Barberton had no existence, it was as 
destitute of evidences of civilisation as when the 
now migrated lion and zebra, elephant and tiger 
roamed undisturbed in the mountain solitudes now 
peopled by its energetic inhabitants.” “‘ The climate 
is exceptionally salubrious,” the town being situated 
at an altitude of 3000 above sea level. It has already 
passed through the times when foot baths of cham- 
pagne were indulged in and pipes were lit by five- 
pound notes. A detailed description is given of the 
sroperties owned by nineteen companies around 

arberton, who have erected in the aggregate 118 
head of stamps for treating the ore; the average 
return of which, from December, 1884, to April, 
1887, is 29 dwt. to the ton. The total amount of 
gold obtained is valued at 17,8651. from reefing, and 
80001. from alluvial. 

The author then proceedsto describe the ‘‘Sheeba” 
properties. These lie around Eureka City, some 
two and a half hours’ ride from Barberton. ‘‘ Bray’s 
Golden Quarry” is another name for the celebrated 
Sheeba reef ; one of its peculiarities is that no gold 
is visible, but large returns have been and are now 
obtained from the stone; to the 3rd of June last 
9690 oz. of gold from 1807 tons of stone. A de- 
scription is also given of numberless companies 
which claim kinship to the celebrated reef. Some 
of these being as much as forty miles distant. 

The mining laws are discussed, and the author 
agrees with the following opinion expressed to him 
by an Australian miner: ‘‘ The great fault of these 
fields is the system of people pegging out a claim, 
or a block of claims, and doing no work on them. 
They peg out another block of claims; again no 
work is done, and so on it goes until two or three 
hundred claims are held by two or three people. 
Somebody comes along, and they would like to do 
some work ; but these people who pegged out ori- 
ginally will come and order them off, because the 
second people who came are looked upon in the 
light of jumpers. Ground has its duties and obli- 
gations, and should be worked” . . . ‘* The reason 
why there has been no public agitation on this 
matter on the fields, is that most men wish things 
to remain as they are. They have no interest in 
the fields beyond making what they can out of 
them and leaving them as sharp as they can.” The 
above is indeed a sad state of affairs, and the 
greatest objection to British energy and capital 
being expended on a gold field worked under foreign 
laws. 

The Komatie gold fields, the Swazieland, the 
Lydenburg, and the Witwatersrand (‘‘ Rand’’) gold 
fields and districts contained are described in detail, 
every individual claim or company being noticed. 
The trade of Barberton is discussed, and also the 
political situation of the country. The result of 
an interview with President Kruger is given, and 
another with King Umbandine including a plea- 
sant (?) description of his domestic affairs, his 
people, and barbaric rule. 

Throughout, the book is most attractively written, 
and apart from the amount of information it con- 
tains, it is entertaining reading, the descriptions of 
sights, scenery, and life being particularly graphic. 
There is a great variety of information given con- 
cerning the individual claims and properties, such 
as is sure to be appreciated by intending investors 
as well as those who now have interests in South 
African gold. Maps of the districts and a general 
map of South Africa are appended, together with a 





list of companies and other properties, their name, 
head office, dnd capital, also information concerning 
the towns, roads, stopping places and their distances 
apart. The book is published at the modest price 
of 2s. 6d. 
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NOTES. 
BuLuiets FoR SMALL-Bore RIFtEs, 

A SERIES of experiments have lately been carried 
out in Austria on the projectiles for small-bore 
rifles. Three varieties of bullets were used, namely, 
balls of hardened lead, of lead with a steel jacket, 
and of lead with a nickel jacket. In the experi- 
ments on penetration copper-coated bullets were 
also employed. The rifles used were the Kropat- 
schek and the Nagant. The first is of .315 in. calibre 
and is rifled with four grooves, making one turn in 
35 calibres ; its barrel isabout 2 ft. 8} in. long, the 
weapon weighing slightly over10} lb. The Nagant 
is of the same calibre, but is rifled with six grooves 
with a pitch of 31 calibres. The barrel is of the 
same length as the Kropatschek, but the weapon 
weighs rather less, or about 8.84 1b. The bullets 
were tested with regard to accuracy of fire, pene- 
tration, and on the effect of prolonged fire, and in 
all these respects the jacketted bullets took the first 
place. In particular, by the rapid fouling which 
occurred with the hardened lead ball, the accuracy 
of the weapon was rapidly spoilt, which did not 
vecur with the other projectiles. As regards pene- 
tration the best results were given by the steel- 
coated ball, though the difference between it and 
the one with the nickel jacket was never very great, 
both bullets giving results greatly superior to those 
obtained with the hardened lead balls. The rifles 
were in no cases injured by prolonged firing of any 
of the projectiles. 


Water Towers ror City Fiess. 

One of the most efficient means for applying 
streams of water directly upon fires in high build- 
ings in cities is the water tower which was invented 
by Abner Greenleaf, of Baltimore, as the result of 
years of trial and experiment under circumstances 
connected with many discouraging failures. But 
since it has been perfected its application has been 
attended with such efficient results that it has 
grown in favour. The machine is mounted upon 
the iron platform of a four-wheeled carriage, and 
consists of a portable standpipe in sections, ordi- 
narily in a horizontal position, but which can be 
extended and elevated to any range within the 
whole limit of the apparatus. This extended pipe, 
which is from 6 in. to 9 in. in diameter, is perforated 
with six nozzles at the upper end, which can be 
pointed in any direction. The supply of this water 
tower is generally the concentrated discharge from 
three or four steam engines, and in this manner 
water can be poured into a building without waste, 
and in places otherwise inaccessible in the ordinary 
manner of supply from fire hose. Last winter a 
water tower was used at a fire in Boston during a 
very cold night, and extended up to a height of 
about 75 ft., doing efficient service. But the joints 
became frozen and the pipe could not be contracted, 
nor could it be drawn from the streets on account 
of the interference of the aérial telegraph wires. 
After waiting in vain fora favourable turn of the 
weather, a steam pipe was laid from a boiler in a 
neighbouring building and attached to the lower 
part of the tower, which, being filled, yielded very 
soon to the warm influences of the steam. At 
present there have been modifications introduced, 





so that in case the tower becomes frozen after the 
fire, steam can be applied from a steam fire engine 
or any other source of steam. 


THE EpucATION OF ENGINEERS IN PRUSSIA. 

Young men desiring to obtain positions as engi- 
neers or architects under the Prussian Government 
must first graduate at a gymnasium and then at the 
age of eighteen to twenty years begin their tech- 
nical study. Those desiring to be civil engineers 
or architects commence with a two years’ course at 
one of the technical high schools of Berlin, Hano- 
ver, or Aachen, and then undergo a preliminary 
examination in science, mathematics, and building 
construction. Then follows a second two years’ 
course, after which comes the first examination. 
The successful candidate becomes a Regierungs 
Baufuehrer (assistant engineer or architect on public 
works). Hethen spends a year on some Govern- 
ment work without salary, followed by two years as 
assistant to a Government engineer or architect. 
The second examination then takes place, and com- 
prises a design worked out at home, and another 
produced under the eye of the examiner without 
the assistance of works of reference. The candi- 
date is then appointed Regierungs Baumeister 


Mac- | (Government engineer). Intending mechanical en- 


gineers have a somewhat different course of study. 
They commence with a year’s apprenticeship in an 
engineer’s works ; then foliow in succession two 
years at the high school, the preliminary examina- 
tion, two more years of study, the first examina- 
tion, two years of practice, one year for passing the 
second examination—eight years in all. At the end 
of this probation the candidate is engaged on tem- 
porary work at a salary of 10s. to12s.aday. Five 
years later he may expect a permanent post. 


RESISTANCE OF BLocks oF STONE PARTIALLY 
LoaveEb. 

In many structures the base of a column is sup- 
ported on a block of stone having an area greater 
than that of the column base, so that the stone is 
loaded only partially on its upper face. Under 
these conditions it is evident that the resistance of 
the stone is on the one hand less than if the load 
were uniformly distributed over its whole area, and 
on the other it is certainly greater than if those por- 
tions of the stone projecting beyond the pillar base 
were cut away. To determine the actual resistance 
of blocks loaded in this way was the object of a 
number of experiments recently carried out by M. 
L. Durand-Claye, director of the laboratory of the 
Ecole des Ponts et Chaussées. The blocks used in 
these experiments were either cubes with an edge 
of about 4 in. or cylinders of the same height and 
diameter. They were crushed between cast-iron 
blocks, the lower of which was of greater area than 
the face of the cube, whilst a series of blocks 
ranging in area from 0.4 square inches to 9.9 
square inches were used to transmit the pres- 
sure to the upper face. The material used was in 
most of the specimens a soft stone, but a certain 
number were blocks of cement. Though the experi- ° 
ments are perhaps too few in number for any 
general law to be based on them, yet for the present 
the following equation may be accepted as an em- 
pirical law giving practically correct results in those 
cases in which the area over which the pressure is 
applied is less than that of the total area of the face 
of the block : 

R=pAa. 

Where 

R = total resistance of the block. 

p = crushing stress of the material as determined in 
the usual way. 

A = aide of lower face of block. 

a = side of area over which pressure is applied to 
the upper face. 


SEARCHING FOR OIL NEAR VLADIVOSTOCK. 

Among the frequent visitors to the Petroleum 
Exhibition that has just closed at St. Petersburg 
were the Ministers of Marine, Crown Domains, 
and Railways. All three were deeply interested 
in the display of liquid fuel appliances, and the 
result of that interest has been the assignment by 
the Russian Government of the sum of 80,000 
roubles to promote the exploration for oil in the 
Amoor region. Last year several indications of 

etroleum were discovered in the country near 

ladivostock, and we drew attention to the im- 
portance of these at the time. The determination 
of the Russian Government to construct a railway 
from Vladivostock to the Amoor renders a supply 
of fuel still more essential, and coal being scarce 
and bad it is obvious considerable significance 
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attaches to the discovery of fuel. But perhaps 
the chief motive lying at the bottom of the 
sanctionéd expenditure of so much money is 
the desire at no distant date to use liquid 
fuel exclusively on board the Russian vessels 
running between the Black Sea and the Pacific. In 
the Black Sea a copious supply is already available, 
not only at Batoum, butalso at Novorossisk, which 
taps the Kuban oil region, and again at Kertch, 
where several wells are being worked. Men-of- 
war, as well as mercantile steamers, could thus even 
now replace coal with liquid fuel in the voyage from 
Odessa to Vladivostock. What Russia is anxious 
to secure is a supply of local oil at Viadivostock 
that will enable steamers to be equip for the 
return voyage. If that were done liquid fuel would 
be adopted for the Black Sea and Pacific at once. 
To promote the discovery of petroleum in the 
Pacific region the Minister of Crown Domains is, 
therefore, sending out Mr. Ivanoff, a mining engi- 
neer trained at Baku, who will first examine the 
oil districts already known, and then search for 
petroleum in other localities. These operations 
will be watched with interest. 


TRIAL OF THE MACHINERY FOR A SUBMARINE 
TorPEDO Boat. 

The machinery of a new submarine torpedo boat 
for the French Navy was recently tested at Havre 
with satisfactory results. It consists of an electro- 
motor having sixteen poles placed on a circle 
3 ft. 3gin. in diameter, which is intended to drive 
a screw having a diameter of 4ft. llin. The 
collector of the machine has four brushes only, two 
of which are in use when the boat is going ahead, 
the others being employed in going astern. The 
weight of the motor is about 2 tons, and it gene- 
rates 52 horse-power with the nominal current of 
200 ampéres and 192 volts of potential difference. 
This current is supplied from a battery of 564 
accumulators of the Commelin and Dezmazures 
type, each of which weighs about 38.5 1b., giving a 
total of about 9.3 tons for the whole battery. The 
speed of the vessel is varied by altering the group- 
ing of these cells, which for a slow speed are grouped 
in twelve sets coupled in parallel arc, each set con- 
sisting of 47 cells. Fora somewhat greater speed 
they are grouped six sets in parallel, each consisting 
of 94 cells, and for the ordinary working speed a 
grouping of four in parallel and 141 in series is 
adopted. The highest speed is obtained by coupling 
up the cells in two groups only, each consisting of 
282 cells connected in tension. In carrying out the 
tests the motor was fixed on steady foundations, 
and the screw was replaced by a turbine, which 
acted as a dynamometer. In the preliminary 
charging of the cells the third grouping had been 
adopted, and the current was about 100 ampéres. 
The charging lasted twenty-three hours, during 
which the potential rose from 135 volts at the com- 
mencement to 144 at the end, which was equal to 
about one volt per element. The discharging was 
carried out with the fourth grouping, and at the 
maximum power of the motor. It lasted four and 
a half hours, and the electric energy delivered at 
the terminals of the machine corresponded during 
the first three hours to 58 horse-power. During 
the fourth hour the potential fell, and an average 
of 54 horse-power only was passed into the machine, 
and in the last half-hour of the trial this was further 
reduced to 47 horse-power. The average electro- 
motive force of a single cell during the trial was 
about .7 volt, and the weight of the accumulators, 
including liquids and containing vessels, was about 
81.4lb. per horse-power, which is a somewhat 
higher figure than was obtained last September in 
another test of accumulators of the same type. 


_ Wanrep, Steamers ror BurMAH. 

It is a striking commentary upon the apathy at 
present prevailing in this country in regard to 
enterprises in India that the American Press should 
be discussing whether it would not pay to run some 
of their “‘ floating palaces” upon the River Irrawady. 
This river traverses Burmah from beginning to end, 
and throughout teems with traffic, which increases 
every day, thanks to the order prevailing along the 
Irrawady valley, whatever may be the Dacoiting 
breaking out at intervals elsewhere. At present 
the only enterprise in operation tapping this traffic 
is the Irrawady Flotilla, the steamers of which have 
made 200,000/. profit the last eight years. Since 
its formation this company has returned to its 


shareholders between 300 and 400 per cent. in 


dividends, and is now making about 50 per cent. 
a year. 


Seeing that it cannot cope with the 








river traffic, even at rates which are declared 
to be exorbitant, the Rangoon Times urges that 
America should ‘come to the relief of an oppressed 
public, and place on the river a flotilla of palace 
boats of the type that run on the Mississippi. The 
idea is excellent, but we would ask our contempo- 
rary why Burmah should not turn to London in- 
stead of to New York. Surely there must be in this 
country capitalists ready to place capital with the 
certainty of a large dividend, and shipbuilders 
capable of building steamers -of, the character 

manded.. Perhaps when ee promoters are 
tired of South Africa, some of them may turn to 
Burmah, the varied resources of which would well 
pay opening up. The present appeal for another 
service of steamers for the Irrawady is a case in 
point. From Mandalay tothe sea, to say nothing of 
the country higher up towards the Chinese frontier, 
the river traverses a constant series of — 
towns and villages, the inhabitants of which are re- 


de- | of 


partments of various nations have somewhat modified 
the general aspect. Great Britain, the United States, 
Belgium, and Switzerland have recently been allotted 
the spaces marked on the plan. The other countries 
will be congregated in the gallery, which will thus 
become a collective and international exhibition. 

The pave has a total length of 1378 ft., and a width 
of 374 ft. It will be surrounded on four sides by gal- 
leries arranged on two levels, The central span is com- 
oes of principals of 374 ft. span and 147 ft. 7 in. in 

eight, spaced about'’69ft. apart. Upon the springings 
ese a the galleries are arranged. The area 

of 565,120 square feet is thus divided : The great gal- 
lery, 287,400 square feet; the ground floor, 172,220 
square feet ; and the first story, 105,490 square feet. 
The ground area of the great nave is divided into six lon- 
gitudinal sections by avenues of 26 ft. and 10 ft. width 
respectively, and is cut crosswise by three other wide 
roads, The two outside sections are 33 ft. wide. They 
are reserved, as are also parts of the first story, for 
machinery which does not require motive power, 
or which can be operated by small motors of special 


markable for their commercial spirit, and inthe lower | kind: 


course of the river have established a trade which 
is the envy of the rest of India. In a year or two 
when the Mandalay Railway pushes further north 
to the Chinese frontier, and in the direction of 
Assam, it will tap a large volume of trade in India 
and China and bring it down to the Irrawady for de- 
spatch by steamer to the sea. The establishment 
of another line of steamers would in turn promote 
the development of this trade, and both react 
favourably upon commerce in this country. Seeing 
the number of rotten enterprises daily offered to 
the public to invest in, it is a pity that capitalists 
cannot be found to take up sound undertakings 
such as this, calculated to benefit trade all round 
and enable England to open up new markets in 
Burmah, to which France is endeavouring to pene- 
trate from the side of Tonquin and Siam. It may 
or may not be a folly to annex new territories like 
Upper Burmah, but it certainly is not to attempt to 
exploit them when once they are annexed. 





THE PARIS EXHIBITION OF 1889. 
Tue Macuinery HALL, 

Art opposite ends of the Champ de Mars, two remark- 
able structures are being pushed forward rapidly 
towards completion, both very different in purpose 
and design, and each unprecedented in its proportions. 
If the general public, not familiar with the diffi- 
culties of design and execution, are more struck by the 
stupendous framework of the Eiffel Tower, engineers 
will take a keener interest in the erection of the great 
Machinery Hall, a description of which we propose 
to give in some detail. It will be of interest, however, 
to preface this description by a reference to the classi- 
fication of the contents of the building. The Machinery 
Hall will occupy the entire width of the Champ de 
Mars, opposite to, and parallel with, the Ecole Militaire, 
and it will contain the machines and apparatus col- 
lected under Group VI., ‘‘ Machinery oar Processes 
for Mechanical Industries ; Electricity.” The classes 
comprised under this heading are as follows : 

Class 48. Material and processes for the develop- 
ment of mines ; metallurgy. 

Class 49. Material and processes for forestry and 
rural industries. 

Class 50.:Material and processes for agricultural 
factories and food industries. 

Class 51. Material belonging to the chemical arts, 
pharmacy, and farming. 

Class 52. Material and apparatus for general me- 
chanical purposes. 

Class 53. Machine tools. 

Class 54. Spinning and ropemaking exhibits. 

Class 55. Textile machinery. 

Class 56. Cutting and making clothing, and appa- 
ratus connected therewith. 

Class 57. Manufacture of furniture, and house con- 
struction. 

Class 58, 
industries, 

Class 59. 
processes, 

Class 60. 

Class 61. 

Class 62. 

Class 63. 

Class 64. 


The paper-making, dyeing, and printing 
Miscellaneous machines, instruments, and 


Road vehicles, saddlery, and leather work. 
Railway material. 

Electricity. 

Civil engineering and architecture. 
Hygiene, &c. 

Class 65. Navigation and life-saving appliances. 

Class 66. Military art. 

The aspect which the immense nave will present may 
be to some extent realised from our illustrations, of 
which one is a plan, and another an interior view, 
on page 412, giving in perspective some idea o 
the appearance which this building will offer. We 
must add, however, that as regards the interior, 
the engravings are not perfectly exact. The new 
arrangements which have been made for the de- 





inds, 

The four central sections are 49 ft. wide. There will 
be erected four lines of shafts at a height of 16 ft., one 
in the centre of each section. The shafts will be carried 
by supports spaced 36ft. 9in. apart, and connected 
together at their upper parts by a longitudinal stretcher 
designed to stiffen the columns, and to serve, as we 
Shall pases explain, as a track for a number of 
travelling bridges. When the Exhibition is open 
these latter will form a means of transport from the 
centre of the hall to the ends, and vice versé, for those 
visitors who desire to obtain a general view of the 
machinery. The gallery will be divided into four 
separate sections, the lines of division following the 
axes of the building. There will thus be four travel- 
ling bridges. Access will be provided to the bridges 
either by means of hoists erected and worked gratui- 
tiously by makers of such apparatus, or by means of 
spiral staircases put up at the cost of the concession- 
naire of the section. The owners of the travelling 
bridges will be authorised to come to terms with the 
management and with the exhibitors for undertaking 
the transport of goods to and from the stands. They 
will alas be permitted to make a charge on visitors 
whom they carry. Further, they will not be called 
upon to share the expenses of the section in which they 
are placed, except as regards the area that they occupy. 
On the other hand the makers of the travelling 
bridges will be required to provide and erect the 
girders on which the bridges run at the price of 6s. 6d. 
a hundredweight. It was at first proposed to make 
the concessionaires of the bridges pay a sum based on 
the number of visitors entering the Exhibition, but 
this idea has been abandoned. ‘These moving bridges 
will constitute a very original and novel feature in 
the gallery, aud will prove a great attraction to sight- 
seers, 

The space put at the disposal of the English Com- 
missioners is 43,272 square feet. The position, near 
one of the principal entrances, and crossing the large 
avenues, is an excellent one, and the English exhibitors 
of Group VI. will be as well placed as their colleagues 
of the other groups, and of the exhibitors of agricul- 
ture, 

-Foundations of the Machinery Hall,—The Machinery 
Hall consists, as we have already stated, of a central 
nave 1378 ft. long by 374 ft. broad, flanked by two 
side galleries 48 ft. 3 in. broad. The roof is sup- 
ported by twenty arched ribs, jointed at the centre 
of the span, and also at the springings which are on 
the ground level. The cast-iron shoes which take the 
thrust of the ribs rest on masses of masonry, the 
upper surfaces of which are levelled off with a layer 
b Portland cement. This masonry has been de- 
signed to sustain a vertical load amounting to 
412 tons, and a horizontal thrust of 115 tons. 
To insure the safety of the structure with such 
heavy loads on the foundations, it was deemed ad- 
visable to examine the ground by sinking boreholes, 
By these it was discovered that on one side of the 
building a stratum of sand and gravel of great resist- 
ing power would be met with at but a slight depth 
below the surface of the soil. On the other side, how- 
ever, this layer had been removed, and its place filled 
up with rubbish of all varieties. The boreholes put 
down here passed first‘through a stratum of the above 
24 ft. deep, and then through a layer of gravel, 
followed by one of sandy clay, stiff clay being met 
with at a depth of 27 ft. 9in. This layer was rather 
more than 21 ft. thick, and was succeeded by one of 
quartzose sand. Owing to this difference in the con- 
stitution of the ground in the line of the two sets of 
foundations, two different plans have been adopted in 
constructing them. Wherever the gravel bed is more 
than 10 ft. thick, the foundation has been formed of a 
rectangular block of masonry 23 ft. long, 11 ft. Gin. 


f | broad, and 12 ft. thick, resting on a mass of béton of 


from 1 ft. 8 in. to2 ft. 8 in. in thickness, and projecting 
everywhere about 10 in. beyond the edge of the 
masonry. In this case the soil is loaded to about 
6140 Ib. per square foot. This type of foundation has 
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been used in twenty-five cases. In certain cases in 
which the gravel bed diminishes in thickness, but 
without descending below 5 ft., the dimensions of the 
concrete block have been greatly increased, in one case 
to as much as 36 ft. 9 in., and 21 ft. 4in, by 4 ft. 5} in, 
thick. The load in this case amounts to about 4550 lb. 
per square foot, 

Whereverthe gravel bed was not morethan from 11 in, 
to 15 in, thick, the concrete block has been deposited on 
twenty-eight piles about 13 in. in diameter, and 
29 ft. 6 in. long, driven down into the sandy stratum, 
which occurs at a depth of 23 ft. below the surface 
level, Portland cement mortar consisting of two parts 
of river sand to one of cement, has been exclusively 
used in constructing the masonry, and the concrete 
blocks have been made from two parts of this mortar 
to three of broken stone. 

EHarthwork,—The foundations in the gravel did not 
present any difficulty, and the excavations were made 
with vertical walls which were kept from falling by 
suitable props and waling boards. In two cases, 
however, hard masses of concrete and foundation 
arches were met with, the remains of the foundations 
for the galleries of the 1878 Exhibition, and these were 
removed by blasting. As the gravel bed was at these 
places not more than 6 ft. 6 in. thick, it was necessary 
to adopt very heavy concrete foundations. The depth 
of the excavation was increased, and the sinking 
became more difficult, and falling of the sides fre- 
quently occurred. The shape of the hole was, there- 
fore, changed from that of a rectangular pyramid to 
that of an inverted and truncated elliptical cone, the 
base of which circumscribed the horizontal surface of 
the rectangular concrete block. Each of these large 
excavations was 65 ft. 9 in. by 49 ft. 3 in. at the sur- 
face, decreasing to 36 ft. 9in. by 21 ft. 4in. at the 
bottom, the depth varying from 23 ft. to 26 ft. ; the 
amount of earthwork removed was, therefore, from 
1440 to 1570 cubic yards. The excavation was carried 
out with skips worked by a steam crane, the filling 
being performed by twenty navvies, and each hole took 
about six days to sink, The average work performed 
during a day was 250 skips, each Qadiee about 1.05 
cubic yards. 

The Piles.—The piles were of Jura pine, hooped and 
shod with iron. They were driven by steam on the 
Lacour system. The monkey fell between guides 
arranged on slides which permitted it to follow the 
pile to the bottom of the excavation. The whole was 
carried on a derrick provided with wheels, which per- 
mitted it to move in two directions perpendicular to 
each other, so that it could command the whole of a 
group. 

The piles were driven until they became stationary, 
or until they did not descend more than a centimetre 
(.4 in.) under the influence of ten blows of a monkey 
weighing 2645 lb., and falling a mean height of 59 in. 
Beyond that limit the pile splintered. Each pile- 
driver had a gang of eleven men, including the stoker. 
They drove on an average nine piles per day. It re- 
quired three days to complete a group, and one day to 
transport the derrick from one excavation to another. 





In one group 9-metre (29 ft. 6 in.) piles proved too 
short in some places, and 14-metre (46 ft.) piles were 
used. In two other groups 14-metre piles were used 
exclusively. This necessitated an alteration in the 
derrick. All the piles were again driven after they 
had been left in repose for a month, but they only 
descended 5 to 7 centimetres. 

Upon the heads of the piles, after they had been cut 
to an even level, there was built a platform of béton 
36 ft. 6 in. by 21 ft. by 6 ft. in thickness. There was 
required for this work a gang of twenty-six navvies, 
who occupied two days in mixing and laying the béton. 
Before the masonry was laid there were placed in 
position the holding-down bolts for the cast-iron foot- 

lates of the great spans. These bolts were united by 
F irons in two groups of three each, and the whole was 
inclosed in the masonry. Each bolt was enveloped in 
casing of cast iron, The footplates will rest on a bed 
of Portland cement. 

The foundations of the lateral galleries and of the 
staircases do not call for any particular remark. They 
are built upon cylinders of béton connected by ma- 
sonry arches. These cylinders vary in depth from 
13 ft, to 26 ft. according to the nature of the ground. 

The Execution of the Works.—The contract for the 
foundations for the Machinery Hall was given on 
June 20, 1887, to MM. Mansury-Grouselle and Co. 
The excavations were commenced on July 5, and by 
the 25th they were finished together with the masonry 
of the cylinders, The sinking of the piles commenced 
on August 25, 1887, The last pile was driven on No- 
vember 12, after which the second driving commenced. 
The foundations were completed by December 21. 


THE WIMSHURST INFLUENCE MACHINE. 


OnE of the most interesting lectures of the season 








will be delivered to-night at the Royal Institution by | 5 


Mr. James Wimshurst on ‘‘ Influence Machines,” with 
which his name has been so intimately connected for 
many years. Readers of ENGINEERING are familiar 
with the principles on which the Wimshurst influ- 
ence machine is based, and the prototype of which is 
found in the Nicholson apparatus described a hundred 
years ago. The record of Mr. Wimshurst’s work, and 
its gradual development, will be found scattered 
through our pages, but this is the first time that the 
history of the subject will have been collected and 
illustrated by a complete collection of the apparatus. 
One of the special features of the meeting will be the 
exhibition of the last and largest influence machine 
yet made by Mr. Wimshurst, in which 12 plates 30 in. 
in diameter are used, and sparks nearly 14 in. in length 
are obtained. The annexed engravings are from pho- 
tographs of sparks 134 in. in length, obtained from 
this machine. We shall next week publish Mr. Wims- 
hurst’s lecture with engravings of the apparatus and 
the diagrams that will be referred to in it, 


ROYAL METEOROLOGICAL SOCIETY. 
THE usual monthly meeting of this Society was held 
on Wednesday evening, the 18th inst., at the Institution 
of Civil Engineers, 25, Great George-street, Westminster, 








Dr. W. Marcet, F.R.S., President, in the chair. Dr. T. 
E. Hale, B.A., V.C., Mr. R. Lawson, LL.D., F.S.S., 
and Mr. S. Walker were elected fellows of the Society. 
The following papers were read : 

1. “‘Jordan’s New Pattern Photographic Sunshine Re- 
corder,” by Mr. J. B. Jordan. The improvement in this 
instrument over the previous pattern of sunshine recorder 
consists in using two semi-cylindrical or D-shaped boxes, 
one to contain the morning and the other the afternoon 
chart. An aperture for admitting the beam of sunlight 
is placed in the centre of the rectangular side of each box 
so that the length of the beam within the chamber is the 
radius of the cylindrical surface on which it is projected, 
its path therefore follows a straight line on the chart at 
all seasons of the year. The semi-cylinders are placed 
with their faces at an angle of 60 deg. to each other. 
They are fixed on a flat triangular plate which is hinged 
to a suitable stand having levelling screws attached and 
fitted with a graduated arc as a means of readily adjust- 
ing and fixing the cylinders to the proper vertical angle 
agreeing with the latitude of the station where used. 

2. ‘* On the cane gad South-Eastern China in 1886,” 
by Dr. W. Doberck, F.R. Met. Soc. This paper gives 
the results of observations made at the custom houses 
and lighthouses by officers of the Imperial Chinese 

ritime Customs. In summer there is very little change 
of temperature with latitude. The temperature depends 
upon the distance from the nearest sea coast, and is greatest 
at stations furthest inland. The %highest mean tempera: 
ture occurred in July and the lowest in January. The 
north-east monsoon blows from September to June, and 
the south monsoon during July and August, the latter 
does not blow with half the force of the former. Rainfall 
is greatest in northern Formosa and least in northern 
China. Along the east coasts of Formosa and Luzon the 
winter is the wet season, while in China July seems to be 
the wettest month of the year. 

3. ** Lightning in Snowstorms,” by Professor A. S. Her- 
schel, F.R.S. 

4. ** Insulation,” by Mr. Rupert T. Smith, F.R. Met. 
OC, 





Junior Encinerrine Socrety.—Two papers ‘On 
Boiler Feeders” and ‘‘ On the Elasticity of Materials,” by 
Mr. 8, Boulding, Grad. Inst. M.E., and Mr. F. R. Taylor 
respectively, were read at the last meeting of this Society. 
A rapid survey was made of the history of boiler feeders, 
commencing with Savory’s engine and including Boulton 
and Watt’s automatic feeder. The several objections to 
the use of the feed pump were enumerated, and Giffard’s 
invention of injecting water into the boiler by means of a 
jet of steam from it was mentioned as constituting the 
Lekewy 10 Bp which the existing modified constructions 
were , a8 exemplified in the automatic, exhaust 
steam, and inspirator injectors. The author pointed out 
that the use of exhaust steam was not to be commended. 
It acted in a detrimental manner on the boiler in conse- 
quence of the cylinder lubricant being carried with it, and 
precipitating on the plates. A specimen of Hancock’s in- 
spirator was exhibited and descri Results of working 
given showed delivery at various pressures and lifts. In 
respect to the elasticity of materials the author of this 
paper considered that the point of reference of structural 
materials should be the elastic limit, in preference to the 
ultimate breaking strain. The need of reliable data as 
regards the strength and behaviour of materials was 
urged. Onthe conclusion of the reading of the papers an 
interesting discussion ensued. 
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i tice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


SHIPS, &c. 


for 
g. (8d. 6 Figs.) 
February 11, 1887.—The curved rails A, A of the guide frame are 
carried by radial arms B from an axis C mounted in bearings fixed 
to the quay wall alongside of which the vessel to be loaded or 
unloaded is to lie. The lower ends of the curved rails which are to 
descend to ard rest on the vessel which is being loaded or unloaded 


are provided with curved guards A! to prevent the wheels of the | Rail 


skip from running off them. D is the inclined railway, the rails 
of which meet the rails A tangentially, E is the bucket or skip 
with a wheel on either side of it to run on the railways. The 
lower part of the skip below the axles of the wheels is heavier 
than the upper part, so that normally the skip retains. a 
horizontal position. The rope F by which the skip is raised 











and lowered, is attached at one end to a bent bar G which 
is free to swivel upon the axles of the wheels, and at its 
other end passes over a guide pulley H at the top of the incline 
aud downwards to any suitable winding apparatus. For unload- 
ing a vessel the skip is lowered down the curved guide rails A 
and into the vessel. When it has been filled with cargo it is 
drawn up by the rope, and when it has arrived at the point where 
it is to discharge its cargo it is caused to tip by the lower part of 
its forward end striking against pins I fixed to the supports of 
the rails of the incline, whilst at the same time projections K 
from the skip come below these pins. As the skip continues to 
be drawn along the incline it is turned so that the upper part of 
its front end comes below other pins J, and then as it is drawn 
further forwards it is completely inverted. When it has been 
drawn past the pins J it resumes its horizontal position and can 
be lowered down the incline without being again inverted as it 
passes the pins. (Sealed February 21, 1888 


3746. W. C. Storey and G. Poore, London, Improved 
Means or Apparatus for Supporting and Feedin 
Tor o ing Apparatus. [ 
6 Figs.) March 11, 1887.—The torpedoes are carried in suitable 
chambers or supports arranged in a circle at the rear of, and with 
their axes in planes parallel to, the discharging tube. The torpe- 
does are supplied to the discharging tube by causing by suitable 
means the chambers or supports to move so as to bring the torpe- 
does successively in line with the discharging tube into which 
— forced by manual or other means. (Accepted February 18, 


5277, D. W. Porteous, Paisley, Renfrew, N.B. 
Improvements in the Means of Holding the Rudder 

of Vessels. (8d. 6 Figs.) April 12, 1887.—The improved ap- 
paratus for holding rudders comprises one or more cylinders 
filled with oil, water, or glycerine, acting on pistons or plungers 
i ted to a head or tiller fastened to the rudder stock. 
Connection is made between each end when one cylinder is 
pe pc or when more than one cylinder, between one end of 
eac! ye in which are inserted regulating and relief valves. 
(Accep ‘ebruary 18, 1888). 


ae aa. ‘eaten. Mo Lewd Gon Uisines Franco- 
tusses, Paris, prov U1; ‘or Propeller 
and other Shafts. [8d. 6 Figs.) poo 2, 1888.—On the 
engine shaft A is fixed a crank or arm B and on the propeller shaft 
H is fixed adisc T. The arm B carries a crankpin C firmly fixed in 
position by anut D. The projecting part of this pin works in a 
bearing E forming one head of a connecting-rod or frame E E! pro- 
vided at its opposite extremity with a similar head E' working on 
a crankpin F fixed in the dise T by a nut G in a similar manner to 
the pin C (Fig. 2). By means of this arrangement the coupling is 
enabled to act even when the axes of the shafts A and H are not 
truly on the same level or in the same line. The disc T is provided 
with three holes or openings. When the parts are in the position 
illnetrated in the drawing one of these holes is occupied by the pin 

(Fig. 2), the second hole @ is arranged opposite the end of the 

~ C to facilitate the removal of the latter, and the third hole a' 
diet 3) serves for the reception of the = C when the shafts are 

isconnected. The figures represent the in position for con- 


necting the shafts A and H. bi 
aut D le remonea n order to disconnect the shafts the 


crank arm B into 

pepe bela out by 
en turned upon the pin F as a centre 

brought opposite the ay a! (Fig. nO is then pet 

the head E from the opposite 

cut, so that it partly projects 





and the pin C is driven out of the hole in the 
the hole a (Fig. 2)in the disc T. The pin can 

hand. The connecting piece or frame E E! 
E is 
3). The pin C is then put into 
e to that on which it was taken 


secured by the nut D. To reconnect the two shafts the holes in 
the crank arm B and in the head E may be brought into line by 
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operating an endless screw or worm gearing with teeth formed on 
the disc t (Sealed April 13, 1888). 


RAILWAY PERMANENT WAY. 


1910. J. Colby, Oulton, Suffolk. Improvements in 

way Chairs. [8d. 7 8%.) February 7, 1887.—The 
chair base C is made with one fixed jaw c and is fastened to the 
sleeper D by trenailsd. A movable jaw E formed to fit against 
the web and the foot of the rail, is provided with an extension e 
of circular form in section received in a corresponding recess in 
the chair. To place the rail in position as many chairs as 
are required to hold one rail are placed on the respective 
sleepers, and the detachable jaws E raised into the posi- 
tion shown by the dotted lines in Fig. 1. @ rail is laid 
against the jaws with the rail-foot resting on the extensions ¢2, 


Fig.1. Fig.2, 







O 


and against the upper portions e*, of the detachable 
The rail is then pushed down into position, As each jaw drops 
on to its seat, the extension e bearing against the extension c' 
thrusts the rail up against the fixed jawce. Inthe modification 
illustrated in Figs. 3 and 4, the detachable jaw £' moves through 
part of a circle upon a stud g! formed upon the chair-base, and 
entering a corresponding hole in the underside of the jaw. One 
corner of the outer face fof the jaw, and the inner face of the 
extension d! of the chair-base C, are struck from the axis of the 
stud’ as a centre. The face f of the jaw is adapted to engage 
exactly with therail web and rail foot, and thrust the rail against 
the opposite jaw g. (Sealed March 6, 1888). 


3012. T. Keeling, Barrfield Houston, Renfrew, 
_— = ovements 3 or Applicable to a "Tee 
nent an porary Ways o ways. . 8. 
February 26, 1887.—According to this invention sleepers are pro- 
vided with projections fitting into recesses in the chairs; also 
chairs have projections fitting into the sleepers. These projec- 
tions are in the form of lips around the apertures through which 
the holding-down bolts pass. (Sealed March 29, 1888). 

5246. A. F. L. Bernard, Namur, ium. 

vements in the Construction of oat 
Tramways, and the like. 12 


aws. 


Im- 


Cross- 
or Railways, (8d. Fi 8.) 
April 9, 1887.—This invention relates to a mode of constructin 
—— from two or more roughly hewn pieces of timber which 
are small to be utilised tely , but which, suit- 
ably united by screw bolts, will constitute a double sleeper possess- 
ing the advantage of considerably increased breadth over sleepers 
hitherto made of only one piece of timber. (Sealed April 20, 





9243. J. Rothery, Skelmanthorpe, and J. War- 
burton, Conisburgh, Yorks. Improvements in Tram- 
way Rails, Sleepers, and the Means of Connecting 
them for Colliery and other Purposes. [8d. 4 Figs.) 
June 29, 1887.—The improved rail and sleeper consist of a rail of 











qe. : 


9242 








QO section resting upon and bolted to a longitudinal bearing 
piece C which fits into the inner part of the rail. The bearing 
piece E is attached to or may form one piece with the sleeper A. 
(Sealed March 23, 1888). 


16,064. F. Lightfoot, Philadelphia, Penn., U.S.A. Im- 
BL nt Rails relating to the Joints 





into the hole a', in which it is 


of the same. (8d. 5 Figs.] November 22, .—This invention 








relates tothe class of “continuous tread” rail joints in which the 
adjoining ends of two rails overlap each other. According to 
this invention the ends of the rails are swaged or pressed over to 
one side of the vertical longitudinal central plane of the rail, so 
that the head of the rail is reduced about one-half in width, and 
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at the same time the part pressed over is elongated (Fig. 1). The 
web of the rail is also made thicker by the addition of the metal 
displaced from the head and Ribs 2 and grooves 5 are 
formed in the inner face of the The joint is made by slipping 
the rails longitudinally together, and then securing them in position 
by bolts (Figs. 2 and 3). (Sealed March 9, 1888). 


Redfern, London. (F. Codlyn, Seraing, 
jum.) Sleeper. (6d. 4 Figs.) April 25, 
1887.—The improved sleeper is of steel of T shape in v cross- 
section, having its horizontal curved at the outer edges and 
en with a central gutter or groove. (Accepted February 25, 


60. W. P. Hall, Piqua, Ohio, U.S.A. Improvements 
in Rail and Ralls thereto. 
(8d. 5 Figs.] January 3, 1888.—The improved sleeper is con- 

of a single sheet of metal folded through its centre so as 
to forma broad ‘T-shaped bearing surface B for the rails, and de- 
e 


Fig-1. Fig.2. 





— elastic sides C ne apart and then curved in, having 

— lower edges D. e rails or chairs are secured in position 
on the sleeper by means of metal strips E, F, bent so as to con- 
form to the — and sides of the sleeper, and provided with clips 
or ears ¢, which may be bent over the foot of the rail or chair. 
(Accepted February 18, 1888). 


RAILWAY ROLLING STOCK. 


4324. C. J. Nicholson, Birmingham. Improvements 
in Rawey and sramwey Wheels. (6d. 2 Figs.) March 
23, 1887.—The centre or body B of the improved wheel is made of 
sections of wood, compressed paper, or other non-conductor of 
sound. The boss is made in two parts, one Fon C being perma- 
nently fixed on the axle, and the other part D, which is made re- 
movable in order to be able to renew the tyre A. To put the wheel 


Fig.2. 





ether, the part C of the boss is fixed in its proper place on the 
axle, metal wedges E are placed between the sections B and the 

art D, and the latter is drawn towards the part C by means of 
olts, so as to force the sections B outwards tightly against the 
tyre A. The inner periphery of the tyre and the outer peripnery 


of the parts B and D are preferably of the shape.of a polygon, but 
they may be circular. ( March 23, 1888). 
6072. J. Gresham, Salford, Lancaster. Improve- 


ments in tus for A Sand or other 
Substances to Prevent the pping of the Driving 
Wheels of Locomotives. (8d. § Figs.) April 26, 1887.— 
This invention relates to constructional ee gg che upon the 
a tus described in the fication of Patent No. 2861 of 
1885, granted to present inventor. (Sealed April 20, 1888). 


16,047. A. J. Boult, London. (W. S. Sharpnecks, Denver, 
Col., U.S.A.) Improvements in Anti-Friction Journal 
Boxes. [6d. 2 Figs.) November 22, 1887._Around the axle 
a= A are arranged several hollow rollers B, each of which 
s provided with an annular groove 0} fitting the central collar a 
on the journal, and also fitting the central rib c on the be:ring 
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plate C. The rollers B turn ona series of pins E, which are 
carried by separating h D. Between the rollers B and 
the pins E are arranged smaller rollers H. The end thrust of 
the journal A is received by an anti-friction ball L eontained 
in an annular hem erical groove formed in a plate K. The 
axle-box I rests — a roller O that bears upon the bearing plate 
C. (Sealed March 2, 1888). 

16,049. A. J. Boult, London. (EZ. D. Dougherty, Piile- 
delphia, Penn., U.S.A.) Improvements in Car es. 
(8d. 4 Figs.) November 22, 1887.—A are the side timbers of the 
car, to which are bo! the axle-box pedestals B, and to these 








pedestals on each side of the car is bolted a rail or bar C. The 
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[Aprix 27, 1888. 








shoe-holders D, D (shown in detail in Fig. 2) are perforated trans- 
versely to receive pivots d by means of which they are connected 
to links D1, which are hinged to brackets D? carried by the cross- 
bare A! of the car frame, the brackets D* being so situated that 
when the shoe-holders hang vertically the shoes D* will be clear 
of the wheels. The shoe-holder consists of a metal eo 3 concave 
on one side and convex on the other, and having an enlargement 
d' and also a projecting boss d? on the convex side. In the 
enlargement d! is formed a dovetailed groove in which fits the tail 

















of a wearing block E. Fixed to the block E is a screw-threaded 
shank e, which passes freely through the boss d? and is secured 
by nuts e!. By moving the brake lever M in the direction of the 
arrow in Fig. 1, the forward brakes are brought to bear on the 
front wheels A? first, and the back ones are free owing to the arms 
F', which operate the rear brakes, being so adjusted to the rods 
H as to come last into operation. By putting more tension on 
the draw-bar it will compress the spring J until the rear eccentrics 
bear against the shoes. (Sealed March 2, 1888). 


17,646. D. Macnee, London. An puvorenpane in 
Axle-Boxes for Railway Rolling 8 . (6d. 1 Fig.) 
December 22, 1887.--A packing ring is fitted in a groove formed 
in the inner side of the axle-box, and is pressed by springs against 
the boss of the running wheel for the purpose of preventing the 
entrance of gritty particles into the box from that side. (Sealed 
April 6, 1888). 


17,783. J. Loesewitz, Witten, and G. Maass, Duis- 
burg, Germany. Improvements in Lubricators and 
Dust Guards or Leak Preventers for Axle-Necks 
on Railway 8d. 7 Figs.) December 27, 1887.—The 
coller @ of the axle journal or neck Z is provided with corruga- 
tions, and is in gear with a rubber disc 0, which is fixed or the 
shaft c of a screw piston G G'. This piston rests in the cylin- 
drical covers e, f of the cylinder g, and is further provided with 
paddiesi. By the rotation of the axle neck Z the rubber disc b 
and with itthe screw piston G G4, are rotated in the opposite 
direction. The apparatus is surrounded by lubricating material 
to two-thirds of its height, and by the rotation of the screw piston 
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the lubricating material is conducted through opening to the 
cover f by means of the thread G. The paddlesi,ithen force the 
lubricating material through the channel p, and from here through 
atube above the surface of the axle neck. When the axle neck turns 
in the —— direction the lubricating material will be conducted 
above the axle neck Z through opening n, cover e, and channel o by 
means of the thread G’. As the oil is again collected in the bear- 
ing-box a continual lubricating of the axle neck with the same 
lubricating material takes place. The improved dust guard or 
leak preventer consists of an annular strip of felt a' of double 
thickness in which is inserted a ring of spring wire B', and to 
which is attached a leather cuff bearing against the journal. 
(Sealed April 6, 1888). 


MISCELLANEOUS. 


1727. M. Gandy, Liverpool. provements in 
Belts or Bands for Dri Machinery. (8d. 7 Figs.) 
February 8, 1887.—The improved belt is composed of a series of 
non-elastic links united by flexible rivets consisting of a number 
of wires combined, (Sealed March 23, 1888). 


1735. J.Huxtable, Filleigh, Devon. Improvements 
in Ploughs. (8d. 10 figs.) February 3, 1887.—This inven- 
tion relates to ee in turnwrest or other ploughs, 
whereby the ploughs can be quickly converted from an ordinary 
plough for turning unbroken furrows into a digging or pulveris- 
ing plough. (Sealed February 14, 1888). 


1768. A. Steel, Sheffield. Improvements in Rollers 
and Pulle: (6d, 2 Figs.) February 4, 1887.—The improved 
roller or pulley comprises two end plates with a flange running 
round the inside of each groove to receive a drum consisting of a 
curved sheet of metal. (Sealed February 14, 1888). 


1772. J. France, Marsden, Yorks. A New Treat- 
ment of Milk Prevent its Turn Sour. [4d.) 
February 4, 1887.—The milk is preserved by aérating or charging 
it with carbonic acid gas. (Sealed February 14, 1888). 


1803, W. Lea, Wolverham: , Staffs. Improve- 
ments in the Manufacture cf Cocks or Taps. (8d. 7 
Figs.) February 4, 1887.—The improvements relate to the manu- 
facture of the barrels of cast metal cocks and taps, and consist in 
forming a lubricating chamber adjacent to the barrel and passages 
communicating with the plug chamber by Iding instead of 
by drilling. ¢ February 14, 1888). 

1805. J. Marshall, Gainsborough, Lincoln. Im- 
provements in Clutches. (8d. 3 Figs.) February 4, 1887. 
—This invention relates to friction clutches in which screw spindles 
each provided at its opposite ends with a right-hand and a left- 
hand screw thread respectively working in corresponding internal 
screw threads or nuts provided in separate friction blocks, the 
acrew spindles being operated by means of a lever conn toa 
sliding collar carried on one of the shafts to be coupled. (Sealed 

orkington, Cumberland. 


February 14, 1888), 

2620. D. Wilson, W: r Au 
Lm ptat “ey —onredae Lock-Nuts. (6d. 2 Figs.) . February 19, 
1887.—The improved nut is made with an annular conical fillet 
ecting around the hole of the nut on the face which bears 


against the part secured by the nut. When the nut is screwed 





home, this fillet brcomes squeezed inwards so as to clamp the bolt. 
(Sealed February 28, 1888). 


2694. A. M. Clark, London. (M. P. E. Gerard, Paris.) 
A New Composition Capable of ne ite ge into 
Threads, Films, Sheets, Slabs, or Moulded Articles, 
or U: as a Varnish. (6d.) February 21, 1887.—Gelatine 
and tri-nitro-cellulose are dissolved in glacial acetic acid. When 
used as a varnish gum-lac is added. (Sealed March 2, 1888). 


2695. A.M. Clark, London, (M. P. E. Girard, Paris.) 
An Improved Process of Manuf: Textile 
Threads from Viscous or Pasty (6d.] Feb- 
aon | 21, 1887.—The viscous or pasty matter is expelled through a 
small orifice in the midst of a gas, vapour, or liquid (such as super- 
heated steam or gasous ammonia), of such a nature as to prevent 
clogging of the orifice; and cause the tion of the material 
a ‘wena concurrently with its e: ion. (Sealed March 2, 


2349. W. Henley, London. Improved Petroleum 
Lamp for Railway Signal or other Lighting. (8d. 
8 Figs.) February 15, 1887.—The oil reservoir A is constructed 
with a hollow bridge B in which is formed a smaller tank C for the 
purpose of holding the outer burner tube D, and also forming a 
bearing for the stem socket E, which supperts and allows free revo- 
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lution of the hinged chimney case F. Glass discs I of various 
colours are fitted into orifices round the sides of the revolving 
case for signalling pu . A platform S prevents waste of oil, 
and shields the oil reservoir from the heat of the flame. The re- 
volving case F may be rotated by means of the looped handle p. 
(Si February 24, 1888), 


3224. H. E. Newton, London. (E. Theissen, Cologne, 
Germany.) Improvements in Condensing Apparatus. 
{lld. 11 Figs.) March 2, 1887.—The action of the cooling liquid 
upon the steam is transmitted by means of undulated or corru- 
gated sheets. The densing chamb are open at both ends, 
and the steam passes longitudinally or parallel to the undulations 
of thesheets. (Sealed March 16, 1888). 


3248. A. J. Bejot, Paris. Spguememente in the 
Method of and Apparatus for ting in Colours. 
(8d. 8 Figs.] March 3, 1887.—This improved method of print- 
ing chromo-lithographs in two or more colours without transfers 
consists in the use of a block cut to any suitable design, the parts 
which are to be of different colours from the remaining portion 
being cut separately, inked with the desired colour, replaced 
in grooves made for their reception in the remaining portion which 
has been inked with its proper colour, so as to form a single block 
with a flat surface from which an impression in the desired colours 
may be obtained. (Sealed March 16, 1888). 


3389. F. Towlson and E. Weldon, New Basford, 

Notts. Improvements in Dyeing and Printing Ani- 

Blocks. [6d.] March 5, 1887.—The material to be dyed, 

after having been treated with a solution of bichromate of potash, 

aniline oil, and hydrochloric acid, is ‘‘ aged” at a low temperature 

and then med at a low pressure, and finally soaped and dried. 
(Sealed March 16, 1888). 





r. (8d. 3 Figs.) March 7, 1887.— 
This invention has for its object to enable a traction or road loco- 
motive engine to be readily adapted for use as a road roller, so 
that when the services of the engine are not required for other 
purposes it may be temporarily utilised for road mending instead 
of standing idle. This is effected by locating the roller wheels 
A, A beyond or in advance of the smokebox of the engine, so that 















































rollers of avy size may be used. The front pair of wheels and 
swivelling part of the fore carriage may then be removed, leaving 
the swivelling centre G, and there is substituted a sort of canti- 
lever frame E, which takes a bearing beneath the front part of the 
boiler or smokebox, and whose rear end is received in a socket 

fixed to the firebox. The front end of this cantilever frame pro- 
jects beyond the smokebox end of the boiler in the form of a hori- 
zontal ring frame C carrying friction rollers that run on a circular 
path or ring of the swivelling frame in which the roller wheels are 





mounted, as usual in road rollers. (Sealed March 23, 1888). 





3954. J. Rowley, Dukinfield, Chester. Im 
ments in the of Canal Locks, (8d. 2 Figs.] 
March 16, 1887.—The improved lock is constructed somewhat in 
the form of a hydraulic lift in combination with a water-tight 
vessel. The two levels of the canal a, a and b, b are connected 
iogethes by means of a vertical shaft or pit c, c of such a size as 

contain a water-tight caisson d, d sufficiently large to entirely 
inclose the largest size of barge or vessel e, e with which the canal 
is to be navigated, and extending from the bottom of the canal at 
the lowest level a, a up to such a distance above the water-line at 
the hee gue level b, b as will admit of the loaded barge e¢, e being 
floa: into it. Anentrance or exit opening at /, f into the pit 
¢,¢on one side at the highest level 6, band a similar opening 
at j', fl on the other side at the lowest level a, a are closed by 
means of water-tight sluices g, g'. When the lower sluice g is 
closed and the upper one g! opened the water will fill the shaft or 
pit c, c up to the highest water-line, Fig. 1. In the on ¢, c is placed 
the water-tight vessel or caisson d, d which is capable of travelling 
up and down on or against suitable guides h, h ; it is provided 
th chains i, ¢ and suitable lifting gear connected to the shaft 
k, k above, and is so weighted that when the lifting gear is released 
the vessel or caisson d, d will descend to the bottom of the shaft or 
pitc,¢c. The caisson d,d is provided with a water-tight door or 
doors 1,2 at each end so that it can receive a barge or vessel 
e, eat the highest level, and when the doors J, J are closed 
it can be sunk and disc at the lowest level. In order 
to B vet the escape of the whole of the water contained 
in the pit c, c, on the opening of the lower sluice g to discharge 
the barge or vessel at the lowest level, there is provided behind 
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the sluice g a strong frame m faced with india-rubber or eather 
The end of the caisson d, d next to this sluice g is similarly 
faced. Near the centre of the caisson d,d are rollers or wheels 
n, nm which roll against sloping guide rails 0, o so as to force the 
caisson d, d forwards against the frame m, m, and at the other end 
of the said caisson is provided worm or other gearing for forcing 
the two faced surfaces tightly together so as to close the opening 
J', f' ina perfectly water-tight manner, and thus prevent the exit 
of the water before the lower sluice g! is opened to allow of fhe 
discharge of the vessel or e e, e at the lewest level. By re- 
versing the operation above described, barges or boats may also 
as oe from the lower to the higher level, (Sealed March 29, 


6022. J. H. Johnson, London. (F. Engel, Hamburg, 
Germany.) Improvements in the Manufacture of 
| osives. (6d.) April 25, 1887.—The improvement consists 
in the employment of nitrated woody matter or fibre dissolved in 
sen and then dried and reduced to powder. (Sealed March 9, 


Arnodin. Chateaunenf-sur- Loire, 
ce, and M. A, De Palacio, Bilbao, Spain. Im- 
ents in Means for rting Loads from 

@ Place to Another, for Instance, Across a River. 
(8d. 6 Figs.) December 21, 1887.—The improved means of trans- 
port across a river, &c., consists of a basket m suspended by ropes 
or bars n from a girder * which is carried by flanged wheels rolling 


17,573, F. J. 
Fran a rs 


along a suitable path a formed on a suspension bridge of the ordi- 
nary-kind but consisting only of ~~ necessary for the rolling 
thereon of the flanged carrying wheels. The bridge is made bigh 
enough to allow of sea-going ships to underneath. The move- 
ment of the movable girder FL and thereby also the basket m, is 
effected by a rope actuated by a motor placed on the bank of the 
river. (Sealed April 6, 1888). 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United of America from 1847 to the present time, and 
reports of trials of t law cases in the United States, may be 
consulted, gratis, at the offices of EN@nrmmrina, 35 and 36, Bedford 
street, Strand. 
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Fig. 10, 
AGRICULTURAL ENGINEERING IN | tapping an almost permanent supply of water. This 
INDIA.—No. II. | system is suitable to small isolated communities, 
Source or WaTER SupPty. 


| which have not sufficient capital or resourcesto under- 
| take more comprehensive schemes, or whose geo- 

Having arrived at the conclusion that an exten-| graphical position may render the introduction of 
sive system of irrigation is necessary for the preper | lines of canal difficult. The area commanded by 
development of the agriculture of the province, | these wells is limited, and they can only be con- 
and that the advantages to be derived will out-| structed in particular places where the soil, &c., is 
weigh the disadvantages, a suitable project must | suitable. This is perhaps the most ancient form of 
be worked out, and firstly its feasibility, and | irrigation scheme in Northern India; it has been 
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secondly its financial soundness, thoroughly tested. | recently revived on a large scale by the Department 
he character of the scheme that can be adopted | of Agriculture and Commerce. It has been em- 

will vary according to the source of water supply | ployed with satisfactory results in the develop- 
pile ag eae Generally speaking these sources are of | ment of certain native states administered, during 
our kinds, and each of these in turn has been! the minority of their rulers, by the Government 
utilised in the development of some or other tract | Court of Wards. The supply from this source is 
ke ge in India. The four kinds of irrigation | perennial. 
aie from these sources are briefly as| 2. The tank system has been largely employed in 
t . Southern India. It is more suitable to a hilly or 

- 4n extensive system of deep masonry wells, | undulating country, and consists in placing dams or 
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‘*bunds ” across depressions or valleys, and collect- 
ing the rain water for use during the ensuing dry 
| season. 

3. Inundation canals are those which derive their 
supply from a river, which, owing to the absence of 
snow from its collecting grounds, has no permanent 
high supply. A high dam is constructed across 
| some suitable gorge in the river bed, and the wide 
valley behind turned into a lake. When the river 
ceases to give a sufficient supply, the reserve in this 
lake is drawn upon. Water from this source is 
usually only available during the autumn and 
winter months. It is an insurance, however, against 
famine. The excellency of this system of irrigation 
is based on the principle that half a loaf is better 
than no bread. A good example of this kind of 
canal has recently been completed in Bundeleund, 
where others of a similar nature have been pro- 
jected. 

4. Perennial canals, drawing their supply from 
snow-fed rivers. These vary in volume, it is true, 
but never fall below a certain minimum supply. 
These canals are found in Northern India, tapping 
the great rivers that have their sources amongst the 
glaciers of the Himalayas, and drawing their high 
summer supplies from the melting of the extensive 
snowfields lying just below the line of perpetual 
snow. 

It is this last system of irrigation alone that it is 
proposed to describe, for although the sources of 
supply and the methods of obtaining water are so 
| varied, still the general principles of water <distri- 
| bution and supervision are the same in all cases. 

In the present article will be briefly stated the 
main considerations that require earnest attention 
| before proceeding to elaborate a scheme. The first 
consideration is whether the general slope of the 
|country admits of water from the river being car- 
ried over the greater part of its surface. Secondly, 
ithe best method of conveying the water from the 
river and distributing it over the country at the 
least possible cost, and with the least possible waste 
of water. The general lie of the country will decide 
from which of the two rivers bounding the tract 
our supply is to be drawn, or whether it will not be 
advisable to utilise both; and in studying this 
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aspect of the case, the lie of the districts beyond 
the rivers, and their suitability for irrigation, must 
not be selfishly excluded. In the example we have 
chosen, it would be obviously impossible to irrigate 
the country lying to the west of the River Hindan 
from the Ganges Canal, the levels being adverse 
to such a project. This portion must, therefore, 
depend on the Jumna for its supply of canal water. 
It is irrigated by the Eastern Jumna Canal. 

The river having been decided on, a dam will be 
thrown across it at some suitable spot, so as to 
insure a constant supply and head up the water as 
much as possible, without disturbing the régime of 
the river. The main line of canal will be taken 
by the shortest or easiest route to the main water- 
shed of the country. It will follow this watershed 
as far as possible. Branches will be taken down 
the secondary or the terminal watersheds of the 
tracts. From these branches distributaries and 
minor distributaries will carry the water along the 
spurs that lie between the smaller streams or 
ravines. Thus, since a canal is meant to pour water 
on to a country, whilst the function of a river is to 
drain it off, a well-constructed canal should in every 
respect be exactly the reverse of theriver. It will 
flow on the highest instead of in the lowest ground. 
Instead of being reinforced by tributaries and 
gathering water as it flows on, it is constantly being 
reduced in volume by its branches, and these, again, 
by the distributaries and minor distributaries. It 
will eventually terminate by pouring out water in 
every direction, on those very fields that form the 
source or collecting grounds of the river. The 
rivers carry their greatest volume in the wettest 
seasons, the canals should then be dry, and should 
carry their highest supply in times of drought. 


ENGINEERING CONSIDERATIONS. 


It is often impossible to take the canal on to the 
watershed of the country without crossing a number 
of mountain torrents or tributaries. 

The determination of the best and most perma- 
nent, and at the same time economical methods 
of crossing these, will cause much anxiety and 
careful thought. This is perhaps one of the biggest 
subjects in canal engineering, including, as it some- 
times does, the protection of the canal from oblitera- 
tion by the wash down from the adjacent hills. 

There are many other difliculties that will have 
to be faced by the projector. The watershed may 
become so tortuous as to render it advisable to 
abandon its line at places and take a more direct 
route. Low necks of land or extensive swamps may 
be encountered, necessitating heavy embankments, 
or there may be met with hills or ridges requiring 
very deep cutting. The soil will often be found so 
rotten that it is scarcely capable of holding water, 
or so sandy, that the banks may be constantly slip- 
ping away. 

An important question is that of labour. The 
engineer may perhaps be able to obtain the amount 
of unskilled labour he requires for simple earth- 
work, but he will require as well skilled masons, 
carpenters, engine-drivers, smiths, divers, and men 
capable of supervising them. This labour question 
was a very serious one when the Jumnaand Ganges 
Canals were started. The officers had then to drill 
their workmen and teach them the elements almost 
of their trades. Now there is always a very fair 
number of skilled workmen available for any large 
work. These men generally have their own small 
properties, which, during their absence, are worked 
by their sons or brothers. When they are thrown 
out of work they return to agriculture and their 
own homes, from which they may be collected on 
the shortest notice. Different classes seem to 
take naturally to the different branches of en- 
gineering. The best people for doing large pieces 
of earthwork are the Purbeahs from the eastern 
provinces, who go about in gangs, setting up 
simple villages of grass huts wherever their work 
calls them. The men dig, the women and 
children carry basket-loads of earth, whilst the 
smaller babies lie in the sun. The bricklayers and 
stone masons are local men from the different 
villages of the north-west provinces, mostly Ma- 
hommetans. The best fitters and carpenters are 
from the Punjab. These men are strong and re- 
liable, with a happy disposition and a strong sense 
of humour, very different from the Hindoos of the 
more easterly districts. As divers and for employ- 
ment in sloppy work they are unrivalled. The 
Khallassies from Bombay are unequalled for work 
up aloft, and making scaffolding. 

The question of materials for the construction of 





our masonry works is an absorbing one. Are there 
stone quarries available, or is the land suitable for 
the manufacture of sufficiently good bricks? Can 
we obtain good lime in the neighbourhood of our 
projected works, and how? Where will the fuel 
for our brick and lime manufacture come from? 
Will it be wood or coal? Can we obtain the wood 
necessary for our piles, centerings, or scaffolding, 
and whence? The means of transport for these 
materials and the time that they will take to collect 
must be carefully looked into. All these and many 
other points must be well weighed and long pondered 
over in order that we may arrive at a tolerably 
correct estimate of our future expense, and thus 
enable us to face the financial aspect of the question 
with some degree of confidence, and to prevent all 
fear of utter financial failure. 


FINANCIAL CONSIDERATIONS, 


Taking into consideration the varying kinds of 
soil which our canal is designed to irrigate, and the 
prevailing crops (and remembering that with the 
introduction of canal water, the character of these 
crops will undergo a change and new varieties be 
introduced), we must calculate what area can be 
irrigated by the water available from our source of 
supply. This source of supply is itself variable. 
The highest floods occur during the rains. When 
these cease the river gradually falls till it reaches 
its minimum in March or April. With the hot 
weather the melting of the lower snows commences, 
and thanks to these a good supply is maintained 
until the breaking of the rainy season. Should, 
however, the arrival of the rainy season be very 
long deferred indeed, the available snowfields may 
melt away, and the rivers will depend entirely on 
the supply of water always given by the great 
glaciers. In this case the river may fall consider- 
ably in July or August when rain or fresh snow is 
certain to fall in the mountains. It has been de- 
termined roughly by r.umerous discharge measure- 
ments, that the average volume of the Ganges ob- 
tainable for the winter crops of cereals is about 
two-thirds of that available when snow water comes 
down for irrigating the summer crops of sugar and 
indigo. 

Thus assuming the winter volume in the river at 
the head of our canal to be 4000 cubic feet per 
second, the volume available in the summer months 
will be about 6000 cubic feet per second. The canal 
should be designed to carry this latter volume, as it 
is most important to be able to supply the country 
with as much water as possible during the hot season. 

The area that can be irrigated in a season by 
one cubic foot per second running constantly is 
termed the ‘‘ duty” of the water. It is an exceed- 
ingly variable factor. The main causes of fluctua- 
tion in the duty of canal water are: 1. Variation 
of temperature, the duty being much higher in cold 
than in hot weather. 2. Condition of the soil, 
whether partially saturated or quite dry. 3. Cha- 
racter of the soil. Sandy soil giving a much lesser 
duty than clay owing to its absorptive qualities. 4. 
Care with which the land is irrigated. 

It will be seen that our premises are so very vari- 
able as to put mathematical calculations out of the 
question. It has, however, been found from experi- 
encethat certainaveragesalwaysholdgood. Theduty 
of water can only be determined by experiment, and 
experiments for this end have been most carefully 
conducted both with canal and well water, and for 
various kinds of soil. An average has been struck 
and is now used as a basis of calculation in prepar- 
ing an irrigation project. The determination of 
duty by experiment is merely a matter of time and 
care. A carefully supervised staff of natives is kept 
for several seasons upon one tract of land. In the 
case of wells every bucket of water that comes up 
is counted ; in the case of canal water the discharge 
of the outlets and the length of time they run each 
day are carefully recorded. At the end of each 
season the area of land irrigated is noted and the 
duty deduced. The books kept by men employed 
in such experiments should contain as much col- 
lateral information as possible. The number of 
waterings given to each field, the manner in which 
they have been given, the intervals between 
them, the amount of rain fallen and the result— 
whether the crop is good, bad, or indifferent. 
At the same time remarks should be inserted by 
the experimenter as to any causes to which he or 
the cultivator may attribute an exceptionally good 
or exceptionally bad outturn. The experiments 
should prove a valuable guide for the future use of 
agricultural engineers. 





Supposing that as a result of our experiments we: 
find that on the average 1 cubic foot of water per 
second is sufticient to irrigate 90 acres during the hot. 
and 180 acres during the cold season, we can now 
calculate the area that our canal should command. 

The average available volume during the hot 
season is 6000 cubic feet per second, the duty of 
each cubic foot is 90 acres. Hence the area com- 
manded will be 6000 x 90 = 54,000 acres. The 
volume during the cold season is 4000 cubic feet, 
the duty is 180 acres. Hence the area com-- 
manded in the cold season will be 4000 x 180= 
720,000 acres. From these figures a deduction 
for loss by percolation and evaporation during 
the long journey from the river must be made. 
Allowing 10 per cent. for these losses, the area 
we can command is about 500,000 acres in the. 
hot season, and 640,000 acres in the cold season. 
Taking the cold weather supply as our basis of 
calculation, arrangements may be made for the 
irrigation of 640,000 acres, equal to 1000 square: 
miles. This area is, however, not one-twentieth 
part of the whole area uf the Do-ab. We must there- 
fore consider in what proportions the supply is to be 
distributed so as to avoid injustice and unnecessary 
expense, and also whether it will not be possible to: 
reinforce the canal supply from any other source. 

If a dam be placed across an Indian river and 
every drop of water in the river diverted into the: 
canal, the river immediately below will be quite 
dry. We have, however, only to proceed a few 
miles down the river bed to find it a flowing stream 
again, and 100 miles or so further on it will contain 
a very considerable volume. This accession of 
water is due partly to percolation in the river bed 
below the dam, partly to the subsoil drainage from 
the high lands, and partly to tributaries that flow in 
in the interval. We can therefore, if necessary, 
reinforce our canal from lower down the river by 
constructing a dam and head similar to those above. 

Now with regard to the fair distribution of the 
water thus obtained, we may assume as a preliminary 
basis that it is unnecessary to supply with canal 
water lands coming under the following heads. 
Such lands may therefore be eliminated from our 
calculations : 

1. Unculturable waste lands. 

2. Low-lying lands that remain constantly moist. 

3. Lands already supplied with water from other 
sources, such as wells or tanks. 

4. And possibly bad sandy tracts which absorb 
an immense amount of water without giving an 
adequate return in the way of increased fertility. 

If statistics concerning the area of land coming 
under these various heads are not available, as much 
information as possible must be acquired during the 
preliminary surveys ; and later on the officers in 
charge of the construction of branches and distri- 
butaries be warned against introducing water into 
lands classed as above. 

In every village in the North-West Provinces a 
most careful record is kept of the ownership of the. 
land and its classification. Each field is numbered, 
and the numbers are written on a large scale map 
of the village showing every field. One copy of 
this map is kept in the village and another at the 
head-quarters of the district. A book descriptive 
of the fields is also kept up. This book contains 
all details concerning the fields, their area, a de- 
scription of the soil, the names of owner and of 
occupier, and whether the fields are irrigated or 
not. When, therefore, it is proposed to introduce 
canal irrigation into a district the civil authorities 
are first requesied to supply all necessary statistics 
in the following form or in one of a similar nature. 

Schedule of Areas. __ 


Culturable Area. 





| Irrigated from 


Unirrigated. | Wells or Tanks. 





Light Sandy , 


Light Sandy 
°| Soil. 


Soil. 


| Fairly Good 


oa 
| 


Manured. 

Soil. 
Rich 

Manured. 


~ 
= 


Soil. 
Rich 





& | Unculturable Waste. 


te | Total. 














~~ | Name of District. 
to | Name of Village. 
es | Fairly Good 

o 


e | Total Area. 
«1 | Waste. 


3 
& 
8 


4 


| 


The sum of columns 4 to 7 will represent the total 
area requiring irrigation, but if the sandy soil is 
found from inspection not to be sufficiently produc- 
tive to justify an expenditure of water upon it, 
column 4 may be eliminated. , 

It has been assumed above that the main canab 
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will supply sufficient water to irrigate 640,000 
acres, and that it can be reinforced from a point 
lower down the river by, say, half as much again. 
Tt will now be capable of irrigating during the cold 
weather months 640,000+320,000=960,000 acres 
of land, equal to 1500 square miles. If the total dry 
culturable area of the province be not out of all 
proportion to this, say not more than ten times as 
great, an effort should be made to divide the water 
as far as practicable amongst the villages propor- 
tionally to the dry culturable area of each. But 
if the proportion be much greater, part of the pro- 
vince must be omitted from the scheme, as the 
expense of making and maintaining very long 
channels to do a comparatively small amount of 
irrigation will be prohibitive. The portions of the 
province selected to be brought under irrigation 
should have an aggregate dry culturable area of 
-about 15,000 square miles. They will be chosen, 
firstly, for their proximity to the sources of supply, 
and, secondly, with regard to the general character 
of their soil. 

In the Do-ab the supply from both the Ganges and 
Jumna Canalsis sufticient to provide almost the whole 
culturable area with a fair proportion of water. The 
north-west tract commanded by the Jumna Canal is 
of course left outof the Ganges Canal calculations and 
vice versa. The part of the Do-ab, south of Cawn- 
pore, was originally omitted from the scheme, but 
owing to improvements in water regulation and 
greater economy, this portion is now also to he 
brought under canal irrigation. 

Now suppose that certain tracts, whose dry cul- 
turable areas aggregate about 15,000 square miles, 
have been fixed upon as suitable for our purpose, 
during the cold weather, one-tenth part of the dry 
culturable area of each village can be irrigated, and 
nearly as much again during the hot season. 
It has been mentioned above that double-cropping 
is injurious to the fields, and should be discouraged. 
This watering, therefore, of one-tenth of the dry 
area twice a year should be equivalent to watering 
one-fifth of the dry cultivated area during the year. 
When it is remembered that, say, one-seventh of 
the land should lie fallow every year, and that some 
of the culturable waste that has been included in 
our estimate will probably be kept unwatered as 
grazing ground for cattle, the proportion irrigated 
will rise to nearly one-third of the dry cultivated 
area in each village. This proportion will in many 
instances rise much higher; for many villages, whose 
soil is poor or land high lying will not take to 
irrigation as a general practice. It will be seen 
from the above considerations that the canal pro- 
jector is liable to fall into the error of providing 
water in too great abundance, rather than in too 
small proportion. Water, when applied to irriga- 
tion purposes, is wonderfully elastic. This is very 
patent to any one who compares the care with which 
the cultivator doles out each bucketful from his well, 
and the reckless way in which he turns canal water 
over his carelessly prepared fields. 


LITERATURE, 


Flour Manufacture. A Treatise on Milling Science and 
Practice. By Friepricu Kick, Imperial Regierungsrath, 
Professor of Mechanical Technology in the Imperial 
German Polytechnic Institute, Prague. Translated 
from the Second Enlarged and Revised Edition with 
Supplement, by H. H. P. Powzzs, Assoc. Memb. Inst. 
C. London: Crosby Lockwood and Son. 1888. 

Every miller and milling engineer is more or less 

acquainted with this work, which has long been the 

text-book on the subject of flour manufacture. It 
originally appeared in German in 1871, and was 

followed by a second edition in 1878, to which a 

supplement was added in 1883. The translation 

before us appears to be made from the 1883 edition, 
and therefore is fairly recent, since the great revo- 
lution in milling was practically accomplished in 
this country at that date. Of course, much has been 
done since then, but the progress has been more in 
matters of detail and of construction than of prin- 
ciple. This makes but little difference to the value 
of the work, as its chief merit lies more in its clear 
analysis of principles than in its exemplification of 
the construction of machines. We do not suggest 
that the latter part is at all neglected, since there 
are very numerous plates, besides many engravings 
interspersed in the text; but the illustrations are 
mostly drawn from German and Austrian sources, 
and deal with machines not specially designed to 








meet the requirements of the English market. 
The volume commences with an introduction in 








which the wheat berry is described, and the two 
leading methods of its reduction into flour—high 
and low grinding—are briefly set forth. This is 
followed by Part I., which is upon the different 
kinds of grain, their structure, diseases, enemies, 
and impurities. This section is illustrated with 
many enlarged microscopic sections of the different 
kinds of grain, with chemical analyses of their 
constitutions. Part II. is on the preservation of 
grain, Part III. on the preparation of grain for 
grinding. This includes grain-cleaning machines ; 
cockle separators ; grain washing and drying ; scour- 
ing, husking, and ending; hulling by mechanical 
and chemical means ; and moistening. Part IV. is 
on grinding mills, with stones and hursts of recent 
construction. This section treats of the nature, 
building, preparation and dress of millstones; of 
the rhynd and the balancing of millstones ; of nick 
boxes ; of lighter gear and driving gear; of fixing 
and setting the bedstone ; of the feeding apparatus ; 
of the ventilation of millstones ; and of the group- 
ing of millstones. Part V. is on roller mills. The 
action of rollers is here compared with that of stones, 
and the various materials employed for rollers are 
described. Thecapacity and economy of roller mills 
is considered, and the leading types of mills are 
described, with critical remarks on their construc- 
tion and use. Part VI. deals with bolting and 
sifting the ground products. Part VII. is devoted 
to the purification of middlings and dunst. In 
Part VIII. the different methods of making flour 
are treated of, including both low and high grind- 
ing, and the modifications, intermittent and auto- 
matic milling. The arrangement of the dressing 
machines and purifiers is also described. Part IX. 
deals with the mixing, drying, packing, and storing 
of flour. Part X. is devoted to the construction 
and arrangement of flour mills, and of the motive 
power machinery. This concludes the book as it 
stood when the second edition first appeared. The 
remaining matter is placed in a supplement which 
was written in 1883, and deals with methods and 
machines of later date than those set forth in the 
original work. 

The translator has done his part very well, add- 
ing here and there explanatory sentences to make 
the matter clearer to the English reader. He has 
at times found it difficult to provide equivalents for 
the many-syllabled words which the German lan- 
guage affords for the description of processes and 
products, and occasionally he quotes the original 
term to aid the comprehension of the phrase which 
he uses in place of it. A few pages of mathematics 
on millstone furrows have been omitted as being of 
little value to engineers and millers, and it is quite 
evident from what remains on the subject that the 
mathematics were deduced from the furrows which 
practice had found to be the most serviceable, and 
had not been the means of discovering how the 
furrows should be arranged. The complete ascen- 
dancy which roller mills have now obtained renders 
the portion of the work devoted to stones —and it is 
no inconsiderable portion—of secondary value to 
the superficial reader, who looks for information 
ready cut and dried for his use. But the reader 
who desires to learn the principles which govern 
the reduction of grain into flour will here find the 
subject treated so analytically that he will be able 
to apply its lessons to roller milling, although the 
author is discussing the subject from the standpoint 
of millstones. The manipulation of the products is 
carried farther than in general obtains in this coun- 
try, since there is a market in Austria for the very 
lowest grades of flour ; but this cannot be accounted 
a fault, for it is very easy to stop short of the elabo- 
ration of products described by the author. We 
feel sure that this translation will be eagerly wel- 
comed by English millers and milling engineers, 
and that it will serve to enable many who now 
carry on the manufacture of flour on a rule-of- 
thumb basis to perceive their scientific foundation. 


Companion to the Weekly Problem Papers. By Rev. JOHN 
J. Mung, M.A., Private Tutor. Author of ‘* Weekly 
Problem Papers” and their ‘‘ Solutions.” London: 
Macmillan and Co. 

In this new work, in which four other well-known 

mathematicians have assisted him, Mr. Milne, private 

tutor, Dulwich, S.E., addresses the same public as 
in his previous books, namely, students preparing 
for mathematical scholarships, or in the first year 
of their university course. 

Those who already know and use the ‘‘ Weekly 

Problem Papers” and their ‘‘ Solutions” will wel- 

come the ‘‘ Companion,” which will furnish them 








with a fresh supply of powerful weapons to circum- 
vent examiners. To those who have time to goa 
little beyond the beaten track, Section V., Recent 
Geometry, by Rev. T. C. Simmons, will be found a 
complete and clearly arranged guide to the theorems 
that have grouped themselves about the Lemoine 
and Brocard points of a triangle, and in Section IV. 
Professor Genese develops a system of biangular 
co-ordinates, and shows their application to a 
number of problems. In Section I. several standard 
maximum and minimum problems in algebra and 
co-ordinate geometry, which are usually dealt with 
by the differential calculus, are treated neatly and 
satisfactorily by elementary methods. These are 
followed. by a good selection of geometrical problems 
of the same class. The author points out very 
usefully that, in the geometry of the point, line, 
and circle, singular positions are always positions of 
symmetry, and he shows how to solve such ques- 
tions by the general and powerful method of mak- 
ing the magnitude which is to be a maximum or 
minimum equal to its value in a consecutive posi- 
tion. This is one of the most valuable parts of the 
book, though we must point out that one or two of 
the proofs should be more rigid, as we cannot say 
that a triangle whose base angles always differ by a 
finite angle will become isosceles when the vertical 
angle vanishes. 

Section II. follows on with envelopes, and, as 
the geometrical investigation of an envelope always 
presents great difficulties to the beginner, we wel- 
come the summary on pages 58, 59, of the proper- 
ties of conics chiefly used for the purpose, the 
examples worked out, and the interesting note 
by R. F. Davis. In Section III. a number of 
typical examples by R. F. Davis and Professor 
Genese show how a certain class of geometrical 
theorems can be neatly proved by the property of 
the centroid or by the parallelogram of forces. 
Section VII. contains an introduction to inversion, 
pedals, and reciprocation, by E. M. Langley. Sec- 
tion IX. has-some useful notes on elimination, a 
subject on which text-books are too often silent, 
but we think that the use of determinants for this 
purpose might have been incorporated here. Sec- 
tions X., XI., give useful rules and methods in the 
summation of series, and Section XII., by R. F. 
Davis, on Identities, is particularly valuable. The 
volume concludes with alternative and neater solu- 
tions to some of the questions in the ‘‘ Weekly 
Problem Papers” and with scholarship papers set 
at various colleges in Cambridge in 1876. 

We have said enough to indicate the scope of this 
work. Its value both to students and teachers is 
greatly enhanced by plenty of examples for prac- 
tice in the various methods and by references to 
the ‘‘ Weekly Problem Papers,” justifying fully its 
title of ‘‘ Companion,” and it contains moreover a 
large amount of matter that is either new or diffi- 
cult to find when wanted. There can be no doubt 
that this book will greatly enhance Mr. Milne’s 
high reputation as a teacher in that branch of science 
with which his name has been so long prominently 
associated. 


BOOKS RECEIVED. 

A Treatise on the Use of Belting for the Transmission of 
Power. By JoHN H. Cooper. Third Edition, with much 
Additional New Matter. Illustrated. Philadelphia : 
Edward Meeks; London: E. and F. N. Spon. 





THE AMERICAN SOCIETY OF CIVIL 
ENGINEERS. 
(From our New York CoRRESPONDENT.) 
(Concluded from page 396.) 

TuHE meeting of this Society was concluded by a 
visit to what is known asthe ‘‘ Manhattan Bridge,”’ 
and a description of the work may prove of interest 
to engineers. For some years the questicn of con- 
structing a bridge over the Harlem River, from 10th 
Avenue and 18l1st Street on the west side, with 
Aqueduct-avenue on the east side, has been agitated, 
and during the winter of 1883-84 the Park Commis- 
sioners selected Messrs. A. P. Boller, Jos. M. 
Wilson, and Buck and McNulty, to prepare com- 
petitive plans for such a structure. 

The firm of Buck and McNulty presented a plan 
consisting of one main arch span 543ft., with 
masonry approaches. The other two competitors 
presented plans for cantilever structures. But no 
practical result was reached by this competition 
except to awaken further interest in the subject, 
presumably on political grounds. On June 11, 
1885, the Legislature of the State of New York 
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THE MANHATTAN BRIDGE OVER THE HARLEM RIVER, NEW YORK, 
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passed an Act authorising the appointment of three 
Commissioners with full power to construct a bridge 
of stone, steel, or iron at their discretion. Messrs. 
Jacob Lorillard, David James King, and Vernon 
H. Brown were appointed Commissioners under 
this Act by the mayor, comptroller, and president 
of the Board of Aldermen of the city of New York, 
and Mr. William J. McAlpine was appointed chief 
engineer by the Commission. 

On October 15, 1885, the Commissioners adver- 
tised for competitive designs, and in December, 
1885, the selected designs were submitted to a 
committee of experts, consisting of Theodore 
Cooper and P. P. Dickinson, civil engineers, and 
Edward H. Kendall, architect. They recommended 
for first prize the arch plan of C. C. Schneider, 
whose cantilever bridge at Niagara Falls is so well 
known to all engineers, both here and abroad. At 
this point politics interfered, and the anomaly 
appeared of an engineer of distinction receiving at 
the hands of a committee of engineers the award of 
the first prize in a competitive exhibition, although 
the bridge was not built according to his designs. 
The second prize was awarded to Wilhelm Hilden- 
brand, and the third prize for a brick viaduct de- 
signed by Julius W. Adams. 

Messrs. Clark and Macdonald, of the Union 
Bridge Company, submitted a proposal (but not for 
competition) for a béton coignet structure with three 
arches of this material of 280 ft. span. This pro- 
posal was favourably considered by the Commission, 
but after various vicissitudes it was finally rejected. 

The Union Bridge Company then proposed 
another plan which was the basis for the present 
structure. Mr. Theodore Cooper was at this stage 
selected as consulting engineer to assist Mr. McAl- 
pine in preparing detailed specifications for a struc- 
ture of this general character. Upon these speci- 
fications and modified general plans, tenders were 
asked for on March 15, 1886. 

These tenders were opened on April 22, and on 
July 14 a contract was made with the Passaic Roll- 
ing Mill Company and Myles Tierney as joint con- 
tractors for the construction of the bridge for a 
lump sum of 2,055,000 dols. with detailed schedule 
prices to govern any changes which would be made 
in the original plans. 

At his own request Mr. McAlpine was relieved 





from the duties of chief engineer, and was appointed 
consulting engineer, and Mr. Wm. H. Hutton was 





then appointed chief engineer with Messrs. McAlpine 
and Cooper as consulting engineers. The preliminary 
and most arduous work of the Commission—the 
letting of the contract—having been accomplished, 
they were free from the conflicting interests of the 
politicians, contractors, &c., and were able to devote 
some of their time to a consideration of the structure. 
No one who has not bid on New York City contracts 
can realise the full force of this statement. Men 
of influence are constantly coming to the surface, 
and by a careful distribution of liquor and subse- 
quent controlling of ward politics in this city, are 
often able to upset or advance any scheme for 
improving the public condition of affairs. Fortu- 
nately, under the able administration of Mayor 
Hewitt, whose honesty of purpose and integrity are 
undoubted, these political manipulations have grown 
difficult if not almost impossible, and New York 
City to-day is breathing freer than for many pre- 
vious years. This has resulted in a far better 
character. of masonry, and in the general improve- 
ment of the original design by piercing the ap- 
proaches with 60 ft. archways. 

The total length of the bridge and approaches 
will be 2373 ft., with a clear width of 80 ft., 50 ft. 
of which will be carriage way. The east masonry 
approach will be 342 ft., pierced with three semi- 
circular arches of 60 ft. span, and one seven centred 
arch of 60 ft. The west masonry approach will be 
277 ft., and have three semicircular archways of 
60 ft. The main bridge will consist of two steel 
arches from 550 ft. centre to centre of piers, or 
510 ft. centre to centre of pivots, with a rise of 
90 ft. The centre elevation of the main bridge will 
be 152 ft. 4 in. above high water, and the clearance 
ai the centre of the river span will be about 132 ft. 
above high water. 

The piers and abutments are all founded upon 
the rock, the centre pier only being built by 
the pneumatic process. The caisson was 104.8 ft. 
in length, 54.4 ft. in width, and 13.3 ft. high from 
bottom of shoe to top of the deck. The rock at the 
location of this pier pitched rapidly towards the 
south-east corner, which involved a large amount 
of blasting and removal to a depth of 21 ft. at the 
north-west corner, before the caisson rested over 
its whole area upon solid rock 40.6 ft. below high 
water. Work was commenced in the caisson in 
September, 1886, and by April 17, 1887, the work- 


|ing chamber was sealed and compressed air dis- 





pensed with. Two weeks later the filling of the 
working chamber and shafts was completed. About 
15,000 cubic yards of rock and 6700 cubic yards of 
earth and boulders were removed in sinking the 
caisson. The caisson contained about 420,000 ft. 
B.M. of timber and 50,000 lb. iron. Messrs. Barr 
and Anderson were the sub-contractors for the foun- 
dation of this pier. 

The main arches consist of six ribs, spaced 
14 ft. apart between centres (see Fig. 9), braced 
on both flanges with rigid angle iron knees and 
adjustable vertical bracing at each panel point. 
Each rib is divided into thirty-four metallic 
voussoirs about 17 ft. long, hinged at the two 
ends only. Each voussoir consists of a web plate 
11 ft. 1 in. deep by in. thick, stiffened with 5 in. 
by 3$ in. by # in. angle irons, Each flange consists of 
six angles 6 in. by 6in. by fin., two plates 12in, by 
?in., and three to four cover plates 20 in. wide and 
varying in thickness, so that the sectional area of 
each flange varies from 108 square inches to 129} 
square inches. 

The ribs pivot at the ends on forged steel pins 
(see Figs. 6, 7, and 8) 18 in. in diameter by 35 in. 
length. The skewbacks are rivetted boxes formed 
of steel plates and angles 13 ft. long by 4 ft. 4 in. 
in width. The floor of these spans consists of 
wrought-iron cross floor beams supported on latticed 
channel columns secured to the arch ribs at each 
panel point, wrought-iron beam stringers covered 
with buckle plates (see Figs. 1 and 2). The buckle 
plates will be covered with concrete, with an 
asphalt waterproof coating, a layer of sand, and 
a granite paving for the carriage way, and blue- 
stone flagging for the side-walk. The steel arches 
are intended to carry, in addition to this heavy 
dead load of paving, &c., a live load over the whole 
structure, of 1001Ib, per square foot, which with the 
temperature and wind strains must not produce 
a greater strain per square inch than 14,000 lb. 
The arch has no tension strains under any 
condition of leading. The arch ribs for spans 
No. 2 are now completed with all their piling and 
the false works lowered so that the span is self-sup- 
porting. The upper works are now in process of 
erection. The skewbacks are all in place for No. 1 
span, and the erection of the ribs commenced. 

The progress of the whole work has been remark- 
able, and reflects credit upon the Commission and 
their engineers and the contractors. The bridge 
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will probably be completed during the coming 
autumn, and in spite of the great changes made 
towards improving the appearance of the structure 
and the character of the work, will probably not cost 
over 2,500,000 dols. 

Mr. Theodore Cooper is so well known in 
England, that anything with which he is con- 
nected will at once attract attention, and it may 
be said that his connection with this bridge shows 
conclusively it has been lifted from the field of 
politics to that of a scientific prosecution of the 
enterprise. Mr. John Bogart, secretary of the Ame- 
rican Society of Civil Engineers, is also connected 
with the bridge, and the Society received at the 
hands of these and other gentlemen all the attention 
and explanations that could be desired, not for- 
getting the kind invitation to climb up the 
sides of one of the arches. Your correspondent 
agreed to do so, if one of the engineers weighing 
250 lb. would precede him, but the offer was not 
accepted or perhaps this article would never have 
been penned. The usual reception at the Society 
House concluded the annual meeting, and here ends 
this article. 








THE GLASGOW EXHIBITION. 

Tne machinery section of the Glasgow Exhibition, 
as the plan* given the week before last indicates, 
is situated west of the main building. Of the in- 
terior of this section we give on page 434 an illus- 
tration from a photograph taken in the central bay, 
looking in a westerly direction. The section is built 
in the form of an annexe to the main building, 
on a piece of ground of triangular shape, bounded 
on the south by Dumbarton-road, which slopes to 
the west, and on the north by the Kelvin, which 
glides along the front of the main building, and 
turns towards the south, ge ogee Dumbarton- 
road bridge, 500 ft. distant. he machinery sec- 
tion, as it now stands, is very considerably larger 
than that first designed, the addition amounting 
to something like 35 per cent. of floor area. The 
size of the completed structure is about 330 ft. long 
by 286 ft. broad, the floorage extending to 140,000 
square feet. It is connected with the main building 
by the central avenue of the latter, which forms the 
southern boundary of the annexe. From this avenue, 
running in a northerly direction, are nine bays sepa- 
rated by eight rows of columns which carry the roofs, 
The central avenue is broader than the others, being 
45 ft. in width, and its height is greater. Its founda- 
tions and supports are also stronger, as here the 
heaviest exhibits are to be placed. 

The walls are built of brick on brick and concrete 
foundations, and at particular parts of the interior, con- 
crete beds have been provided for the heavier machines 
exhibited. Many of these are in the centre bay, which, 
as already indicated, is the most substantial part of 
the structure, and which is served by a travelling crane 
of about 41 ft. span erected by Messrs. George Russell 
and Co., Motherwell, near Glasgow. It is capable of 
raising 20 tons, and is carried on girders situated 
about 20 ft. from the floor. The motive power is pro- 
vided by an engine placed in the north-west corner, 
this engine being of the inverted type, with the cy- 
linders 7 in. in diameter and 1llin. stroke. Power is 
conveyed to the crane by an endless rope nearly 
250 yards long, which, with the engine running at 
nearly 180 revolutions, travels about one-third of a 
mile per minute. The rate of speed at which the 
crane itself moves is about 50 ft. per minute. As this 
traveller can only be utilised for work in the centre 
court, a portable steam crane, similar to those sup- 
plied for harbours and works, by Messrs. Russell, is in 
use. This can lift 8 tons at a radius of 14 ft., to 6} 
tons at a radius of 18 ft., She jib being 20 ft. long. 
These are the only two cranes in the Exhibition either 
for practical use or show, the Messrs. Russell having 
secured this privilege in return for their agreement to 
leave them until all the exhibits are removed. 

In a separate building west of the machinery sec- 
tion, there is erected, as shown in the plan, a building 
accommodating nine boilers, constructed of steel, and 
working to a pressure of 120 lb. per square inch. 
They measure about 28 ft. long »y 74 ft. in diameter, 
and have beeen supplied—two each by Messrs. Pen- 
man and Co., Glasgow; Messrs. A. and W. Smith, 
Glasgow; Mr. G. Sinclair, Leith; Mr. W. Wilson, 
Glasgow ; and one by Messrs. Adamson and Co., Man- 
chester. The steam is conveyed from these boilers to 
four engines standing on concrete foundations in a pas- 
sage which crosses several of the bays midway between 
the north and south of the building. Two of the engines 
are of the Westinghouse type, and the other two have 
been supplied—-one by Messrs. Mirrlees, Watson, and 
Co., Glasgow, and the other by Messrs. John Cochrane 
and Sons, Barrhead. Shafting has been fitted along 
the rows of columns which separate the bays, Messrs. 
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Keeson and and Campbell, Glasgow, have erected 
1200 ft. and Messrs. Watson, Laidlaw, and Co., 225 ft. 
of this shafting. Besides, there is laid throughout the 
section an underground culvert, coated with cement 
concrete, in which are carried steam pipes for supply- 
ing steam to various machines exhibited. 

The engines and dynamos for generating the electric 
lights form a section worthy of inspection. They are 
placed in a building erected on the western side of the 
machinery section, and close by the boiler house. 

The dynamo house is 118 ft. long by 100ft. broad. 
A large number of engines are here fitted se aggre- 
gating something like 1200 horse-power. Seven of 
various engines are supplied by Messrs, Robey and Co., 
Lincoln, and one each by Messrs, Daniel Adamson and 
Co., Manchester, Greenwood and Batley, Leeds, A. 
and W. Smith, Glasgow, and two Westinghouse 
engines. The dynamos to be used are of three types 
—the Thomson-Houston, which will light the art 
galleries, those of Messrs. King, Brown, and Co., 
Edinburgh, who illumine the refreshment-rooms and 
several stands in the Exhibition, and those of the 
Brush Electric Light Company, who do by far the 
largest part of the work. Indeed, it is said that 
this is the largest installation by the Brush Com- 
pany yet shown. They have twenty-three dynamos 
on the ground, three being reserves, and they have 
run fifteen miles of cables. There are about 520 
Brush lamps, seventy of which are for lighting the 
grounds. These latter are suspended in triplets to iron 
columns, 65ft. high, placed at various parts of the 
park, and single lamps are hung on several trees, 
where pretty effects may be produced. In all, the 
electric light will be equal to 1,000,000 candles. While 
referring to this subject it may be mentioned that the 
Defries Safety Oil Lamp Company, London, light the 
Indian tea-room with ornamental oil lamps; Messrs. 
James Milne and Co., Glasgow, will illumine a dining- 
room with Wenham gas lamps; and that in several 
instances light will be obtained from the Siemens gas 
lamps and the Bower gas lamps. Around the interior 
of these buildings for the boilers, &c., as also in the 
east, north, and west sides of the machinery section, 
there has been constructed a gallery, 12 ft. above the 
ground and 10ft. wide, from which the exhibits may 
be viewed. On this gallery stands of cutlery and 
similar ware, not exceeding 2ft. in width, are to be 

laced, 
These are all sub-sections of the machinery annexe, 
and, as was shown in the plan on page 387 ante 
there is a large one on the south side of the main 
avenue, opposite the principal machinery department. 
This is on ground originally intended as a large yard 
for the reception of goods and storage space, but it has 
been covered in. The part min in, measuring 
150 ft. by 95 ft., is taken up with heating and cooking 
apparatus and gas appliances. For the former class, 
which includes stoves for coal, gas, and oil, grates and 
ranges, heating apparatus, and cooking and pantry 
utensils, 3691 square feet have been allotted in response 
to applications for double that space. The gas exhibits 
also make up a large section, the space applied for 
having been 2413 ft., and that allotted 1168 ft. Of 
course the display will come into small area, owing to 
the size of the respective articles. Amongst the ex- 
hibits will be coal and other gases, the treatment of 
residual products, tests and photometrical apparatus, 
burners and fittings in connection with consumption of 
gas, candles and holders, lamps for oil and spirits, in- 
cluding safety and railway lamps. One or two different 
kinds of exhibits, which have been crowded out of 
their allotted courts, may also be shown in this small 
annexe. A little further west, in a small structure 
originally intended as a refreshment room, a bakery 
has been fitted, and will be shown at work. It has 
2000 ft. of floor space, and has two ovens, one being of 
the travelling kind. To the south of the machinery 
section a two-story building is erected as a ‘‘dining- 
room for the working classes.” North of the machi- 
nery annexe, ground has been laid out for various 
exhibits which may be left in the open air, and adjoin- 
ing these a working dairy has been built. 

he marine engine shown in the illustration, as 
standing in the centre bay of the machinery section, is 
exhibited by Messrs. Ross and Duncan, Govan. It is 
a triple-expansion surface-condensing screw engine, of 
about 400 indicated horse-power, suited for a steam 
yacht or similar vessel. The cylinders are inverted, 
and the diameters are 12 in., 19 in., and 32 in. 
respectively, with a 24 in. stroke of piston. The 
engine is well finished, and its most noticeable feature 
is the Bremme valve gear, which is used for revers- 
ing, instead of link motion. The condenser of the 
engine runs fore and aft, and the pumps are 
at the back, worked by rocking levers from the 
crosshead. ‘lhe crankshaft has three cranks set at 
angles of 120 deg. with each other, and has four 
bearings. The slide valves are all at the front, in 
the most accessible position, an arrangement due to the 
construction of the gear, For the purposes of exhibi- 
tion the valve casings are left open and the engine 
will be turned by a small pair of Duncan’s valve re- 
versing launch engines, so that the motion of the 





mechanism may be seen. The engines are shown 
coupled up to one of Duncan’s patent propellers, 
Saturday, April 21, was ‘‘ press view day” in 
connection with the Glasgow Exhibition, and a large 
number of London and English provincial, as well 
as several American and Continental journals, sent 
representatives. As the Exhibition is not to be 
opened till Tuesday, May 8, it may on first con- 
sideration be thought that the press day was too 
early; but the executive council in fixing it were 
influenced chiefly by the fact that exhibitors are 
always induced to make special efforts to make their 
display complete and effective for such an occasion ; 
the earlier the press day the greater the probability of 
having the Exhibition in order at the opening. While 
this proved to be the case at Glasgow it placed the 
reporters at the disadvantage of having some of the 
stands incomplete and some of them empty. The great 
—— which had been lately made, however, was 
evident, and the change effected during the preceding 
fortnight reflects the highest credit on Mr. H. A, 
Hedley, general manager. It is as yet too early to 
even commence anything like a detailed notice of the 
exhibits, buta few of the objects to be seen on the 
day of the press view may be mentioned. Messrs, 
J. Grayson, Lowood, and Co., Sheffield, show a 
Siemens-Martin furnace, built with their bricks, and 
separately they display bricks subjected to great heat 
and yet not found wanting. Alongside this, Messrs. 
James Dougall and Sons, Bonnybridge, show similar 
fireclay bricks. Passing an immense collection of 
house-ventilating and other architectural exhibits, 
the visitor enters the section given over to metals, 
A most interesting section is that devoted to Naval 
Architecture, and here are some models which will at- 
tract great attention. These are models of the well- 
known Cunarders Umbria and Etruria ; the new Inman 
liner City of New York recently described by us; anda 
model of a new steamer from Fairfield and bearing a 
plate stating that she has been ‘‘ designed for the 
Guion Steamship Company, Limited,” to sail between 
‘* Queenstown and New York in five days.” ‘ Length, 
560 ft.; breadth, 63 ft.; depth, 52 ft.; tonnage, 
11,500.” She is a twin-screw steamer, has two masts 
and four funnels, her bridge being aft of the funnels, 
about 80 ft. from the stern, while on the foremast is 
attached the ‘‘ look-outs” post. She has 12 lifeboats, 
and a number of Shepherd’s collapsible lifeboats. She 
has a promenade deck, with one or two saloons on it ; 
and on the second and third decks long arrays of win 
dows indicate a large number of saloon and state- 
rooms, These are facts which can all be gathered 
from the model. We learn from a reliable source 
that the vessel has four decks, with accommoda- 
tion for 1000 first-class passengers, a few second- 
class passengers, and a large number of ‘‘ thirds.” 
She is divided into separate compartments by seven- 
teen bulkheads, four of them for the boilers. These 
are sixteen in number, and double-ended. Between 
each boiler space there will be an array of coal bunkers. 
Aft of the boiler spaces will be two sets of triple- 
expansion engines to drive the twin screws. These 
engines will be of enormous power. The Fairfield 
Company also show besides the Umbria and Etruria, 
models of the two wood-sheathed cruisers, Magicienne 
and Marathon, now building for the British Navy, and 
a finely finished model of the triple-expansion engines 
of the North German Lloyd’s steamers Saale, Trave, . 
and Aller. Messrs. James and George Thomson, 
Clydebank, as already indicated, show a model of the 
City of New York, whose beautiful lines will certainly 
command admiration; the Spanish protective-deck 
cruiser Reina Regente, the fastest warship afloat ; 
and El Destructor, a torpedo destroyer built for the 
Spanish Government. Messrs. A. and J. Inglis, Point- 
house, Glasgow, have some very pretty models, as also 
have Messrs. R. Napier and Sons, Govan, who show 
representations of various types of warships; among 
the earliest is Her Majesty’s ship Erebus, the first 
floating battery built during the Crimean war, the 
British Government belted cruisers Australia and 
Galatea (of the Archer type). Messrs. Palmer and 
Co., Newcastle, show a model of the Undaunted, of 
the same type. Messrs. Swan and Hunter, Walls- 
end, and Messrs. Laing, Sunderland, are well re- 
presented. From Dumbarton, Messrs. Denny send 
a fine collection of models, and also a deck house, 
with a music room above and dining saloon below, 
with a well for giving light and air. It has been 
specially prepared and elaborately carved with the 
view of showing the skill of the firm’s employés 
in the decorative work. They also show a model of 
Brock’s quadruple-expansion engines fitted and suc- 
cessfully working in several steamers. Indeed, nearly 
all the shipbuilders on the Clyde—certainly all the 
leading firms—have effective displays, to which we 
shall refer in subsequent issues. ‘ 
Along the main avenue in front of the machinery 
section ure trophies erected by leading iron and steel 
firms, all worthy of more than a passing reference ; 
but this must suffice for the present. Messrs. Walter 
MacFarlane and Co., Saracen, Glasgow, and Messrs. 
George Smith and Co., Sun Foundry, have each an 
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elaborate structure, showing the perfection to which 
the industry of artistic ironfounding has been brought 
in the West of Scotland. The Steel Company of Scot- 
land have in their stand a column for a marine engine 
weighing 6} tons, a goodly sized crankshaft, a boiler 
front, a coil 140 ft. long rolled I when cold, a 
flue which stood the test of a boiler explosion, 
and a sheet of 3 in. steel, which resisted a dis- 
charge of dynamite. Mess s. David Colville and Sons, 
Dalzell Steel and Iron Works, Motherwell, show, 
amongst other things, a boiler plate over 30 ft. long, 
7 ft. wide, lin. thick, and an end for a boiler 10 ft. in 
diameter. Messrs. Cammell and other firms of Shef- 
field are also large exhibitors of castings. 

In noticing briefly the exhibits in the machinery 
section, we will refer to them in the order in which 
they are seen by the visitor who walks through the 
avenues, commencing at the east. Messrs. Hood, 
Morton, and Co., Tova: show a lace curtain 
machine made by Messrs. Lake and Wigley, Notting- 
ham. This machine, which is 270 in. in breadth, makes 
the fabric complete. Shipyard plant and printing 
machinery is largely shown. Messrs, Tangye have a 
large collection of machines of various kinds. Messrs. 
J. Donald and Son, Glasgow, show Aland’s patent 
air propellers and a large number of ‘‘ unbreakable” 
pulleys; the largest—a 10ft. one, to transmit 300 
horse-power—is working. Messrs. James Herriot, 
Glasgow, exhibit weighing machines and chain 
and iron tester. Hattersley, of Keighley, shows 
in operation five weaving machines—two 84in. wide, 
and three 36 in.—for weaving women’s dresses, 
tweeds, &c. Messrs. Beardmore, Parkhead, Glas- 
gow, send a hollow steel propeller shaft, 14 tons 
in weight, a three-throw marine engine crankshaft, 
several ingots of steel, a boiler plate deeply bulged in 
the centre by a charge of dynamite, &c. Messrs. W. 
and J. Galloway and Sons, Manchester, show the 
Galloway boiler, with its conical tubes and_ half 
tubes or side pockets to throw the flame among the 
tubes. The boiler is shown open at both ends. Mr. 
John Cochrane, Barrhead, exhibits a Corliss engine 
of 100 horse-power, with a flywheel about 16 ft. in dia- 
meter. Messrs, R. and J. Dick, Glasgow, illustrate 
boot and shoemaking by machinery. A patent mangle 
of great power, having helix-toothed wheels, is shown 
by Messrs. Urquhart, Lindsay, and Co., Dundee. 
Boiler flues in great variety are shown by the Leeds 
makers. Messrs. Mirrlees, Watson, and Co. havea 
horizontal engine with a flywheel 16 ft. in diameter, 
grooved for driving ropes. Adjoining it is the Yaryan 
concentrating patent for refining sugar. Copper work 
is exhibited by various firms, some by an array of 
pipes and other by stills. A Coffie patent whisky 
still is shown capable of holding 700 gallons, and a rum 
still to hold 250 gallons. There are also vacuum pans, 
small boilers, and engines. For boiling sugar Messrs. 
John Miller and Co. show a pan weighing 14 tons of 
830 gallons capacity and valued at 150/. ; and another 
74 cwt. in weight, 440 gallons in capacity and valued 
at 80/. Messrs. A. P. Stevens and Co. show a large 
ay machine. Steering gear is largely shown by 

fessrs. Clarke, Chapman, Parson, and Co., from the 
Tyne, Messrs. Alley and McLellan, Glasgow, who 
have fitted upa ship bridge with gear above and under 
it complete, and by Mr. D. S. Porteous, Paisley. The 
Airdrie Iron Company. Messrs. Gibb and Hogg, 
Airdrie, and Messrs. Watson, Laidlaw, and Co., show 
the engines with which their names are mostly 
associated. Messrs. Smith Brothers exhibit punching 
machines, steam hammer, and other shipyard ap- 
pliances; Messrs. T. Shanks and Co., Johnstone, 
slotting and boring machines, &c.; Messrs. Glen and 
Ross, Glasgow, ‘‘ Rigby’s” patent steam hammer, &c.; 
Messrs. John Grey and Co., W. and J. McLintock and 
Assafrey, show machines for making confectionery. 
The Pulsometer Engineering Company, London, have 
erected a trophy in the form of a pyramid. The appli- 
cation of gas as a motor power is adequately represented 
by the Acme Machine Company, Glasgow, and others, 
Messrs. Archibald, Baird, and Son, Hamilton, show 
mining appliances, including a pair of coupled winding 
engines fitted with a patent valve, which stops the cage 
at the pit mouth, without the aid of the engineman, 
thereby preventing overwinding and dispensing with 
link motion and reversing gear. Very many of the 
machines are not yet fitted up—principally those com- 
ing from a distance—and it is, therefore, impossible to 
treat of the subject in anything like a complete manner; 
but from the notes given of a walk through the machi- 
nery section it will be gathered that it is comprehen- 
sive and very interesting. 





EXPRESS LOCOMOTIVE; GREAT EASTERN 
wnat RAILWAY. 

WE give this week a two-page engraving of an ex- 
press locomotive, with four wheels coupled, which has 
been built at the works of the Great Eastern Railway 

mpany, Stratford, from the designs of Mr. James 
Holden, locomotive superintendent. The type of 
engines to which this locomotive belongs have been con- 
structed for working the express trains between 





London, Yarmouth, Cromer, Doncaster, &c., the 
gradients run over being stiff, and the curves numerous 
and sharp. During the heaviest summer traffic these 
engines leave Liverpool-street Station with from 
eighteen to twenty-one and occasionally as many as 
twenty-five loaded carriages which they work satis- 
factorily, notwithstanding that at a distance of about 
half a mile from the terminus the Bethnal Green bank 
commences, the incline being 1 in 70 for nearly three- 
quarters of a mile. 

The engine, as will be seen from the engravings, has 
four coupled wheels 7 ft. in diameter, while the 
leading end is carried by a pair of wheels 4 ft. in dia- 
meter. Thecylinders are 18 in. by 24 in., thus giving 
a tractive force of 92.5 lb. for every pound of effective 
steam pressure per square inch on the pistons. The 
weight available for adhesion is upwards of 274 tons, 
The boiler, 4 ft. 3 in. inside diameter, has ample heat- 
ing surface and carries a working pressure of 150 1b. 
per square inch ; it is constructed of mild steel plates 
throughout, butt-jointed. The inside firebox is of 
copper, and the tubes of brass No. 13 B. W.G. thick, 
18 in. outside diameter, swelled at the smokebox end to 
1? in. diameter. The leading axle has four journals, 
the outer tay taking the principal part of the weight, 
the outside frames being carried down to take the 
hornblocks and axle-boxes. 

The inside journals have no collars, and the axle can, 
therefore, slide freely when passing round a curve ; the 
sliding is arranged for by giving the outside axle-box 
Zin. clearance on either side of the hornblocks, and 
providing the box with a wrought-iron case-hardened 
cover which fits between the horns, but has no side 
play, the box moving laterally with the wheels and 
axles. The main frames are of steel 1 in. thick, the 
outer frames of wrought iron { in. and 3 in. thick. 

The cylinders, which are cast in one, have the valve 
faces underneath. This arrangement effectually drains 
the cylinders, and also allows the valves to drop quite off 
their faces when running with steam off ; the arrange- 
ment also admits of longer crankshaft bearings. 

The valve motion is of the ordinary Stephenson link 
type, the balancing of which is effected by a spring. 
The slide bars are single, having cast-steel crossheads 
fitted with cast-iron liners. 

The engine has a large regulator and a 54 in. steam 
pipe, which is much larger than is usual with this size 
of cylinder. The result has been a great improvement 
in the indicator diagrams, these showing far less wire- 
drawing tban is ordinarily met with at high speeds, 
and consequently more economy in the steam used. 
The working of these engines during the past summer 
has been highly satisfactory, the average consumption 
being 29 lb. per train mile ; the blast nozzle is 5} in. in 
diameter. 

Annexed are the principal dimensions : 
Cylinders : 

Diameter ... 
Stroke... es 
Length of ports ... ace 
Width of steam ports ... 

< exhaust ports a 
Centre to centre of cylinders ... 

me aa valve spindles 

Diameter of piston rods aea 


Valve Motion, dc. : 
Lap of valves sn 
Maximum travel of valves 
Mean lead... ae — 
Travel of eccentrics , a 
Diameter of eccentric sheaves 
Length of crosshead A 


Wheels : 
Leading ; diameter on tread ... a§ 
Driving and trailing ; diameter on tread 
Throw of crank-pins for coupling rods 
Diameter of crank-pins «a 

n 9 ” ore 

Thickness of tyres on tread 
Width ss a 


Axles (Steel) : 
ing: Diameter of wheel seats... 
i inner journals 
9 outer ,, 
“ at centre 
Centres of inner bearings 
os outer °° 
Driving and trailing : 
Diameter of whcel seats 
ou bearings ra 
pM centre driving 
» trailing 


ao 


OrFNOOr br st 
me 


tor Oso mw Oa5 


hhh) 
we 
toe TS 


ocoooorss 
werk hOOCO 
si > 


iT} 
Om SP So 
al a oo 


ro 


”” 
Centres of bearings 
Length vi bi 
“ wheel seats ... 
crank bearings... 
of crank bearings ... 
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Diameter 
Fra 


mes : 

From front end to centre of leading 
wheels ... aa bes ive pe 

From centre of leading to centre of 
driving wheels... po as a 

From centre of driving to centre of 
trailing wheels a ait 

Distance apart of main 


or 
Oo 


mo nN 
© 


frames 


Boiler (Steel) : 
Height of centre from rails... wh 7 6 


= 
or 
‘ 


Length of barrel... ‘& 10 0 
Diameter of barrel outside 44 
Thickness of plates ...  ... 0 oO} 
an smokebox tubeplate 0 OF 
* Pitch of rivets ... mn tad 0 2 
Diameter of rivets 0 O}F 
Firebox Shell (Steel) : 
Length outside ... na 6 0 
Breadth outside at botto ae 4 O§ 
Depth below centre line of boiler 410 
Thickness of plates es 0 0} 
Centres of copper stays... FS 04 
Diameter of copper stays... a 01 
Thickness of throat and back plates 0 0, 


Inside Firebox (Copper) : ’ 
Length at bottom inside 33 
Breadth os 9 7 
Depth of box 7 


Top of box to inside of shell ... 
Thickness of plates... ata 
sa »» tubeplate at a 


” ” ” ttom 
Tubes (brass) : 


ocooorunwn 
Ko 


Number __.... ies 256 
Length between plates 10 4 
Diameter outside ... i. - 0 18 
Thickness No. 13 B.W.G. 
Diameter of blast pipe at top... ws 0 5} 
Height of chimney from rail ... a 12 11 
sq. ft. 
Heating surfaces ; Tubes 1124.96 
Firebox 105.5 
Total 1230.46 
Grate area oad a“ . 17.9 
Flue area through tubes, disre- 
garding ferrules pa Pe 3 
Sectional area of chimney at 
smallest part ... a «ce OB 
Ratio of grate surface to total heating 
surface ... aa a = ty 1 : 68.7 
Ratio of flue area through tubes to 
grate area ag ‘ a ake 1: 6.25 
Ratio of sectional area of chimney to 
grate area ae io ues ae 1: 16.8 
Weight of Engine in Working Order: tons cwt. qr. 
eading wheels ... i os 14 8 2 
Driving __,, 141 0 
Trailing ,, 13 10 3 
Total ... ie as «« “-@ yg 
Weight of Engine Empty : 
ing wheels ... 133 0 2 
Driving ” 13 4 3 
Trailing ,, 12 13 2 
Total 38 18 3 








Roya InstituT1Ion.—Owing to Mr. W. H. Barlow 
being unwell, the discourse on Friday evening, May 11, 
at the Royal Institution, will be delivered by Mr. W. 
Chandler Dakota hare. 

‘*OZzONE” AND ‘‘CouRIER” : ErRRATUM.—In our notice 
of the race between the Ozone and the Courier, we stated 
that the Ozone was built by Messrs. Rankine and Black- 
more, and the engines by Messrs. Napier, Shanks, and 
Bell. This should be just reversed, as the boat was built 
by Messrs. Napier, Shanks, and Bell, Messrs. Rankine 
and Blackmore supplying the engines. 





CaTALoGuES.—Messrs. Crossley Brothers, of Open- 
shaw, have issued a new catalogue of their ‘‘ Otto” gas 
engines containing some new designs, which well maintain 
the reputation of this firm, the new engines, like their 
predecessors, being very fine specimens of this department 
of mechanical engineering. One of the new additions is 
the domestic motor, which works up to } horse-power, 
with a gas consumption of only the same rate per indi- 
cated horse-power as the larger sizes. The catalogue of 
the Brown and Sharpe Manufacturing Company, of Pro- 
vidence, Rhode Island, U.S.A., is a small volume of 
175 pages, containing illustrated descriptions of this com- 
pany’s specialities, amongst which we may mention their 
different forms of micrometers, which are so extensively 
used in modern testing laboratories. Mr. H. J. Coles, of 
89, Sumner-street, Southwark, London, S.E., has a hand 
catalogue of his hoisting and hydraulic machinery, whic 
comprises steam cranes, hydraulic presses, steam engines, 
and air compressors, rock-drilling machinery, and many 
varieties of steam pumps. Messrs. Woodhouse and Raw- 
son have issued a very complete list of their domestic 
electric supplies. An illustrated catalogue of their many 
varieties of steam pumping machinery has been issued by 
Messrs. Hayward Tyler and Co., of 84 and 85, Upper 
Whitecross-street, London, E.C. Messrs. Samuel Den- 
nison and Son, of the Old Grammar School Foundry, 
Leeds, have issued a list of their well-known suspended 
weighing machines, which they make for dealing with 
loads up to 40 tons in weight. Messrs. Bowes, Scott, and 
Read, of Broadway Chambers, Westminster, have issued 
a catalogue containing an illustrated description of Krom’s 
rolls, which have been so successfully used in crushing 
auriferous quartz in California and elsewhere, and for 
which they are the sole licensees for Great Britain and 
the colonies. Mr. W. F. Stanley, of Great Turnstile, 
Holborn, London, W.C., has issued a fresh edition of his 
well-known catalogue, which now contains descriptions 
and prices of upwards of 3000 instruments used by the 





architect, engineer, and draughtsman, 
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INFLUENCE MACHINES,* 
By Mr. JAMgs WIMSHURST. 


I HAVE the honour this evening of addressing a few re- 
marks to you upon the subject of influence machines, and 
the manner in which I propose to treat the subject is to 
state as shortly as possible, first, the historical portion, 
and afterwards to point out the prominent characteristics 
of the later and the more commonly known machines. 
The diagrams upon the screen will assist the eye to the 
general form of the typical machines, but I fear that want 
of time will prevent me from explaining each of them. 

In 1762 Wilcke described a simple apparatus which 
produced electrical charges by influence, or induction, 


pound is known as negative, while the charge induced in | 
its top plate is known as positive. I now show you by | 
this electroscope, that these charges are unlike in cha- 
racter. Both charges are, however, small, and Bennet 
used the following system to increase them. 

Let these three boards represent Bennet’s three plates. 
To plate No. 1 he imparted a positive charge, and with 
it he induced a negative charge in plate No. 2. Then 
with plate No. 2 he induced a positive charge in plate 
No. 3. He then placed the plates Nos. 1 and 3 together, 
by which combination he had two positive charges within 

tactically the same space, and with these two charges he 
induced a double charge in plate No. 2. This process 
was continued until the desired degree of increase was 





and following this the great Italian scientist, Alexander 


ing disc was attached to and worked by the pendulum of 
aclock. It was a modification of Nicholson’s doubler, 
and he used it to supply electricity for telegraph working, 
For some years after these machines were invented no 
important advance oppeens to have been made, and I think 
this may be attributed to the great discoveries in galvanic 
electricity which were made about the commencement 
of this century by Galvani and Volta, followed in 1831 to 
1857 by the magnificent discoveries of Faraday in electro- 
a electro-chemistry, and electro-optics, and no 
real improvement was made in influence machines til] 
1860, in which year Varley patented a form of machine 
moe in Fig. 2. It also was designed for telegraph 
working. 





obtained, I will not go through the process of actually 


In 1865 the subject was taken up with vigour in Ger- 
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Volta, in 1775 gave the electrophorus the form which it 
retains to the present day. This apparatus may 
viewed as containing the germ of the principle of all in- 
fluence machines yet constructed. 

Another step in the development was the invention of 
the doubler by Bennet in 1786. He constructed metal 

lates which were thickly varnished, and were suppor 

y insulating handles, and which were manipulated so as 
to increase » small initial charge. It may be better for 
me to here explain the process of building up an increased 
charge by electrical influence, for the same principle 
holds in all of the many forms of influence machines. 

This Volta electrophorus, and these three black-boards, 
willserve forthe purpose. I first excite the electrophorus 
in the usual manner, and you see that it then influences 
a charge in its top plate; the charge in the resinous com- 


a lecture delivered at the Royal Institution, April 27, 


building up a charge by such means, for it would take 
more time than I can spare, 

In 1787 Carvallo discovered the very important fact, 
that metal plates when insulated, always acquire slight 
charges of electricity ; following up those two important 
| discoveries of Bennet and Carvallo, Nicholson in 1788 


ted | constructed an apparatus, having two discs of metal 


insulated and fixed in the same plane. Then by means 
of a spindle and handle, a third disc, also insulated, was 
made to revolve near to the two fixed discs, metallic 
touches being fixed in suitable positions. With this appa- 
ratus he found that small residual charges might readily 
| be increased. It is in this simple apparatus that we have 
the parent of influence machines (see Fig. 1), and as it is 
| now a hundred yearssince Nicholson described this machine 
| in the Phil. Trans., I think it well worth showing a large- 
| sized ane machine at work to-night (see Fig. 11, 
| page 431). 

| In 1823 Ronalds described a machine in which the mov- 








| many by Toepler, Holtz, and other eminent men. The most 
| prominent of the machines made by them are figured in 

the diagrams (Figs. 3 to 6), but time will not admit of my 
| giving an explanation of the many points of interest in 
| them ; it being my wish to show you at work such of the 
machines as I may beable, and to make some observations 
upon them. 

In 1866 Bertsch invented a machine, but not of the 
multiplying typé ; and in 1867 Sir William Thomson in- 
vented the form of machine shown in Fig. 7, which, for 
| the purpose of maintaining a constant potential in a 
| Leyden jar, is exceedingly useful. ‘i 

The Carré machine was invented in 1868, and in 1880 
the Voss machine was introduced, since which time the 
latter has found a place in many laboratories. It closely 
resembles the Varley machine in appearance, and the 
Toepler machine in construction. 

In condensing this part of my subject, I have had to 
omit many prominent names and much interesting sub- 
ject-matter, but I must state that in placing what I 

ave before you, many of my scientific friends have been 
ready to help and to contribute, and, as an instance of 
this, [may mention that Professor Sylvanus P. Thompson 
at once placed all his literature and even his private notes 
| of reference at my service. : 
| will now endeavour to point out the more prominent 

features of the influence machines which I have present, 
and, in doing so, I must ask a moment’s leave from the 
subject of my lecture to show you a small machine made 

by that eminent worker, Faraday, which, apart from its 
‘value as his handiwork, so closely brings us face to face 
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with the imperfect apparatus with which he and others 
of his day made their valuable researches. 

The next machine which I take isa Holtz. It has one 
plate revolving, the second plate being fixed. The fixed 
plate, as you see, is so much cut away, that it is very 
liable to breakage. Paper inductors are fixed upon the 
back of it, while opposite the inductors, and in front of 
the revolving plate, arecombs, To work the machine (1) a 
specially dry atmosphere is required ; (2) an initial charge 
is necessary ; (3) when at work the amount of electricity 
passing through the terminals is great; (4) the direction 
of the current is apt to reverse; (5) when the terminals 
are yg beyond the sparking distance the excitement 
rapidly dies away ; (6) it does not part with free electricity 
from either of the terminals singly. 

It has no metal on the revolving plates, nor any metal 
contacts ; the electricity is collected by combs which take 
the place of brushes, and it is the break in the connec- 
tion of this circuit which supplies a current for external 
use, On this point I cannot do better than quote an ex- 
tract from page 339 of Sir William Thomson's Papers on 
Electrostatics and Magnetism, which runs: ‘‘ Holtz’s now 
celebrated electric machine, which is closely analogous in 
principle to Varley’s of 1860, is I believe a descendant of 
Nicholson’s. Its great power depends upon the abolition 
by Holtz of metallic carriers and metallic make-and- 
break contacts. It differs from Varley’s and mine by 
leaving the inductors to themselves, and using the current 
in the connecting arc,” 

In respsct to the second form of Holtz machine (Fig. 4) 
I have very little information, for since it was brought to 
my notice nearly six years ago I have not been able to 
find either one of the machines or any person who had 
seen one. As will be seen by the diagram it has two discs 
revolving in opposite directions, it has no metal sectors 
and no metal contacts. The ‘‘ connecting are circuit” is 
used for the terminal circuit. Altogether I can very well 
understand and fully appreciate the statement made by 
Professor Holtz in Uppenborn’s Journal of May, 1381, 
wherein he writes ‘‘ that for the purpose of demonstration 
I would rather be without such machines.” 

The first type of Holtz machine has now in many in- 
stances been made up in multiple form, within suitabl 
constructed glass cases, but when so made up, great dif 
culty has been found in keeping each of the many plates to 
a like excitement. When differently excited the one set of 
plates furnished positive electricity to the comb, while 
the next set of plates gave —— electricity—as a con- 
sequence no electricity passed the terminals, 

To overcome this objection, to dispense with the dan- 
gerously cut plates, and also to batter neutralise the re- 
volving plate, throughout its whole diameter, I made a 
large machine having twelve discs 2 ft. 7 in. in dia- 
meter, and in it I inserted plain rectangular slips of glass 
between the discs, which might readily be removed; 
these slips carried the paper inductors. To keep all the 
paper inductors on one side of the machine to a like ex- 
citement, 1 connected them together by a metal wire. 
The machine so n:ade worked splendidly, and your late 
president, Mr. Spottiswoode, sent on two occasions to 
take note of my successful modifications. The machine is 
now ten years old, but still works perfectly. I will show 
you a smaller sized one at work. 

The next machine for observations, is the Carré 
(Fig. 8). It consists essentially of a disc of glass which is 
free to revolve without touch or friction. At one end of 
a diameter it moves near to the excited plate of a fric- 
tional machine, while at the opposite end of the diameter 
is a strip of insulating material, opposite which, and also 
opposite the excited amalgam plate, are combs for con- 
ducting the induced charges, and to which the terminals 
are metallically connected ; the machine works well in 
ordinary atmosphere, and certainly is in many ways to be 
preferred to the simple frictional machine. In my experi- 
ments with it I found that the quantity of electricity 
might be more than doubled by adding a segment of glass 
between the amalgam cushions and the revolving plate. 
The current in this type of machine is constant. 

The Voss machine has one tixed plate and one revolving 
plate. Upon the fixed plate are two inductors, while on 
the revolving plate are six circular carriers. Two brushes 
receive the first portions of the induced charges from the 
carriers, which portions are conveyed to the inductors. The 
combs collect the remaining portion of the induced charge 
for use as an outer circuit, while the metal rod with its 
two brushes neutralises the plate surface in a line of its 
diagonal diameter. When at work it supplies a consider- 
able amount of electricity. It is self-exciting in ordinary 
dry atmosphere. It freely parts with its electricity from 
either terminal, but when so used the current frequently 
changes its direction, hence there is no certainty that a 
full charge has been obtained, nor whether the charge is 
of positive or negative electricity. 

I next come to the type of machine with which I am 
more closely associated, and I ma preface my remarks by 
adding that the invention sprang solely from my expe- 
rience gained by constantly using and experimenting 
with the many electrical machines which I possessed. It 
was from these I formed a,working hypothesis which led 
me to make my first small machine. It excited itself 
when new with the first revolution. It so fully satisfied 
me with its performance that I had four others made, the 
first of which I presented to this Institution. Its construc- 
tion is of asimple character, The two discs of glass revolve 
near to eath other, and in opposite directions. Each disc 
carries metallic sectors ; each disc has its two brushes 
supported by metal rods, the rods to the two plates form- 
ing an angle of 90 deg. with each other. The external 
circuit is independent of the brushes, and is formed by 
the combs and terminals. 

The machine is self-exc'ting under all conditions of at- 
mospbere, owing probably to each plate being influenced 
by, and influencing in turn its neighbour, hence there is 





the minimum surface for leakage. When excited the 
direction of the current never changes; this circum- 
stance is due probably to the circuit of the metallic 
sectors and the make-and-break contacts always being 
closed, while the combs and the external circuit are sup- 
plemental, and for external use only, The quantity of 
electricity is very large and the potential high. When 
suitably arranged the length of spark produced is equal 
to nearly the radius of the disc. I have made them 
from 2in. to 7 ft. in diameter, with equally satisfac- 
tory results. The diagram Fig. 9 shows the distribution 
of the electricity upon the plate surfaces, when the ma- 
chine is fully excited. The inner circle of signs corresponds 
with the electricity upon the front surfae of the disc. 
The two circles of signs between the two black rings 
refers to the electricity between the discs, while the outer 
circle of signs corresponds with the electricity upon the 
outer surfaces of the back disc. The diagram is the result of 
experiments which I vannot very well repeat here this 
evening, but in support of the distribution shown on the 
diagram, I will show you two discs at work made of a 
flexible material, which when driven in one direction, 
close together at the top and the bottom, while in the 
horizontal diameter they are repelled. When driven 
in the reverse direction the opposite action takes place. 

I have also experimented with the cylindrical form of 
the machine (see Fig. 10, page 423); the first of these I 
made in 1882, and it is before you. The cylinder gives 
inferior results to the simple discs, and is more compli- 
cal to adjust. You notice I neither use nor recom- 
mend vulcanite, and it is perhaps well to caution my 
hearers against the use of that material for the purpose, 
for it warps with age, and when left in the daylight it 
changes and becomes useless. 

I have now only to speak of the larger machines. 
They are in all respects made up with the same plates, 
sectors, and brushes as were used by me in the first 
experimental machines, but for convenience sake they are 
fitted in numbers within a glass case. One machine has 
eight plates of 2ft. 4 in. diameter; it has been in the 
possession of the Institution for about three years. A 
second, which has been made for this lecture, has 
twelve discs, each 2 ft. 6 in. in diameter. The ~~ 
of spark from it is 138 in. (see Fig. 12, page 431) 
During the construction of the machine every care was 
taken to avoid electrical excitement in any of its parts, 
and after its completion several friends were present to 
witness the fitting of the brushes and the first start. 
When all was os | the terminals were connected to an 
electroscope, and the handle was moved so slowly that it 
occupied thirty seconds in moving one-half revolution, 
and at that point violent excitement appeared. 

The machine has now been standing with its handle 
secured for about eight hours ; no excitement is apparent, 
but still it may not be absolutely inert; of this each one 
present must judge, but I will connect it with this 
electroscope (Fig. 13, page 423, and Fig. 14, page 420), 
and then move the handle slowly, so that you may see 
when the excitement commences and judge of its abso- 
lutely reliable behaviour as an instrument for public 
demonstration. I may say that I have never under any 
condition found this type of machine to fail in its per- 
formance. 

I now propose to show you the beautiful appearances of 
the discharge, and then in order that you may judge of 
the relative capabilities of each of these three machines, 
we will work them all at the same time. 

The large frictional machine which is in use for this 
comparison is so well known to you that a better standard 
could not be desired. 

In conclusion I may be permitted to say that it is 
fortunate I had not read the opinions of Sir William 
Thomson and Professor Holtz, as quoted in the earlier 
part of my lecture, previous to my own practical experi- 
ments, For had I read such opinions from such authorities 
I should probably have accepted them without putting 
them to practical test. As the matter stands I have done 
those things which they said I ought not to have done, 
and I have left undone those which they said I ought to 
have done, and by so doing I think you must freely admit, 
that I have produced an electric generating machine of 
great power and have placed in the hands of the physicist, 
for the purposes of public demonstration, or original re- 
search, an instrument more reliable than anything hitherto 
produced. 


MATERIALS FOR PROPELLER BLADES. 
To THE EpiTor OF ENGINEERING. 

Sir,—I find my letter of last week shows some confusion 
of names. I have had ne correspondence with P. M. 
Parsons, who is, I understand, the inventor of the pro- 
cesses used by the Manganese Bronze and Brass Com- 
pany, but with Mr. P. B. Parsons, the manager of the 
company. 





Tan, Sir, Pe faithfully, 


CaRLILE WALLACE. 
Dumbarton, May 2, 1888. 





CRAMPTON’S LOCOMOTIVES. 
To THE Epitor OF ENGINEERING. 

Srr,—It may be said with truth of the late T. R. 
Crampton that he has been the originator of the present 
French locomotive practice, although this took place in an 
indirect manner. 

Previous to 1847, that is to say before Crampton’s ex- 
press locomotives were introduced in France, most of 
our locomotives were of English make ; the few that were 
built in France were only a reproduction of the English 
designs prevalent at that time. 

But after that period all our locomotives were built in 
Frauce, and possessed not a few of the features embodied 
in the first French Crampton express as it was designed 





by Crampton himself with the assistance of the late Jules 
Petiet and Houel. 

For a considerable period of years many of the salient 
features of the above engine were and are, even now, 
retained in the French Jocomotive. 

The most striking of these has been the adoption of the 
outside valve gear in connection with Sangnier’s return 
crank. The bviler as made originally has been ever since 
reproduced, the only difference being the addition of a 
dome, at the upper part of which the regulator pipe opens 
instead of extending over the whole length of the steam 
room as in the original boiler, which had no dome. 

The modification in the valve gear has been the substi- 
tution of Gooch’s link motion to the shifting link origi- 
nally used ; this became a necessity when the driving axle 
ceased to be the travelling one, as the distance between 
the centre of the intermediate axle, now chosen as driving 
axle, and the transverse centre line of the valve face does 
not permit giving suitable proportions to the elements of 
the shifting link. 

In spite of this, it may be said with fairness that 
Crampton’s express locomotive opened the era of French 
locomotive practice proper, and accounts in a great mea- 
sure for many of its leading features. 

Yours truly, 
Epwarp GosErt. 

50, Vine-street, Liverpool, May 1, 1888. 





NEWBERY-VAUTIN (PATENT) GOLD EX- 
TRACTION COMPANY, LIMITED. 
To THE Epitor OF ENGINEERING. 

S1r,—Some statements having been made that a Mr. 
Musson was proceeding against Mr. Merton, a licensee of 
this company, in respect of their patents in Australia, I 
telegraphed to the company’s solicitor in Melbourne on 
the subject, and from his reply it is clear that there is no 
truth whatever in such reports. A 

As rumours of this kind are usually put about for an 
interested purpose, I would ask you to kindly insert this 
letter in your valuable columns, and oblige, 

Yours truly, W. Boum. 
Solicitor to the Newbery-Vautin (Patents) Gold 
xtraction Company, Limited. 
23, Old Jewry, E.C., April 21, 1888. 





COMPOUND LOCOMOTIVES. 
To THE Eprror oF ENGINEERING. 

S1r,—The number of your interesting publication for 
March 16 contains in the ‘‘ Patent Record” the abridged 
description of a patent by R. H. Lapage, London, in 
which Figs. 3 and 4 illustrate an arrangement of a com- 
pound locomotive in which the low-pressure cylinders are 
mounted upon a bogie truck or swivel frame, the high- 
pressure cylinders being mounted on the main frames of 
the locomotive. 

I have the honour toremind you that in a letter which 
appeared in ENGINEERING of January 22, 1886, I men- 
tioned that I had, in 1884, patented in several countries 
an identical arrangement, of which drawings were shown 
at the Antwerp Exhibition, while a description with 
engravings was published in the Revista de Obras Publicas 
of Madrid, of which I sent a copy with my letter. 
added that the construction of an engine of this type had. 
been commenced. 

I have now the pleasure of stating that there are at 
present a dozen engines of this type at work or in course 
of construction, one weighing 12 tons in working order 
being in use on a Decauville line of 2 ft. gauge, and others 
caleking 22 tons in working order are in service on a line 
of one metre gauge. 

In stating these facts I think I place the priority of my 
designs beyond discussion. 

i I remain, yours reg 
A. MALLET, 


128 bis, Boulevard de Clichy, Paris, April 3, 1888. 





LAUNCHES AND TRIAL TRIPS. 

On Thursday afternoon’s tide, April 12, there was 
launched from the shipbuilding yard of Messrs. John 
Reid and Co., Port-Glasgow, a steel sailing barque named 
the Adderley, of 1237 tons gross register. Her dimensions 
are: Length, 218 ft. ; breadth, 36 ft. 3 in.; depth, 22 ft. 
This vessel has been built for Messrs. C. W. Kellock and 
Co., of Liverpool. 


On Thursday afternoon, April 12, there was launched 
from the shipbuilding yard of Messrs. John Readhead 
and Co., West Docks, South Shields, a large steel screw 
steamer, having the following dimensions, viz. : 300 ft. by 
39 ft. by 20ft., with a deadweight capacity of 3350 tons. 
She will be fitted with triple-expansion engines of 250 
horse-power nominal by Messrs. J. Readhead aud Co. 
The steamer is being built tu the order of Mr. William 
Wright, of South Shields and London, under the superin- 
tendence of Captain G. W. Freeman. The vessel is 
named the Harperly. 


A steel screw steamer of about 1700 tons, and built to 
the order of Mr. Thomas Dewsbury, of Leeds, for the 
Compania Sud Americana de Vapores, of Valparaiso, 
was successfully launched from the building yard of the 
Blyth mpg | Company, at Blyth, on Monday 
afternoon, April 20. The vessel, which was named the 
Rapel, has been specially designed for the South American 
trade. The engines, which are of the tri-compound de- 
scription, will * supplied by the North-Eastern Engi- 
neering Company, of Sunderland and Wallsend. 

On Monday, April 23, Messra. Edward Withy and Co. 
launched from their yard at Hartlepool a steel screw 
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steamer built to the order of Messrs. J. Holman and Sons, 
London. The dimensions of the vessel are 260 ft. by 35 ft. 
by 18ft., and she is built throughout of Siemens- Martin 
steel. She will be fitted with triple-expansion engines by 
Messrs. Blair and Co., Stockton-on-Tees, under the 
superintendence of Mr. E. J. Caiger. 





On Wednesday, the 25th ult., Messrs. Russell and Co. 
successfully launched from their Greenock yard a large 
steel screw steamer built to the order of a Liverpool firm. 
Her dimensiuns are: Length, 320 ft.; breadth, 40 ft. ; 
depth of hold, 27 ft. 6 in. Deadweight capacity nearly 
4200 tons. The engines, which will be supplied by 
Messrs. Dunsmuir and Jackson, of Glasgow, are of large 
size, having cylinders 24 in., 39 in., and 64 in. in diameter 
by 45 in. stroke. The construction of the vessel and her 
machinery has been superintended by Messrs. Flannery 
and Blakiston, of Liverpool. 


On April 26 Messrs. Cochrane and Co., steam yacht 
builders, of Birkenhead, launched from their Bidston 
wharf a steam yacht of the following dimensions: Length 
over all, 117ft.; length on water line, 106ft.; beam, 
17 ft. ; depth, 10ft. Sin. The yacht, which was grace- 
fully christened Jeannette by Mrs. Platt, is built to the 
order of Mr. Frederick Platt, of Barnby Manor, Newark, 
and was designed by Mr. St. Clare J. Byrne, of Liverpool, 
who has also superintended the construction. She is 
fitted with triple-expansion machinery, having cylinders 
1lin. and 17 in. and 28in. in diameter by 20 in. stroke. 





On Thursday, the 26th ult., there was successfully 
launched from the shipbuilding yard of Messrs. William 
Simons and Co., Renfrew, a handsomely modelled screw 
steamer for passenger service on the Adriatic. Its dimen- 
sions are: Length. 157 ft. ; breadth, 21 ft. ; depth, 114 ft. 
The vessel is built of Siemens-Martin steel, under the 
superintendence of Lloyd’s special survey. The engines 
are on the triple-expansion principle. 


On April 27 Messrs. Simpson, Strickland, and Co. 
launched from their yard at Sandquay, Dartmouth, a 
wooden steam launch diagonally built, named the St. 
Oran, built to the order of Mr. Robert Birkbeck for use 
on the west coast of Scotland. She is 58ft. long by 
9 ft. 6in. beam, fitted with Messrs. Simpson, Strickland, 
and Co.’s newest type of quadruple.expansion machinery 
(Kingdon’s patent), with a steel boiler for a working pres- 
sure of 200 lb. on the square inch. 


On Saturday, April 28, Messrs. Newall and Co., Bristol, 
launched the Tavistock, a steel-screw tug measuring 
70 ft. by 14 ft. by 8 ft. 4in. She is being fitted by the 
builders with compound surface-condensing engines having 
cylinders 15 in. and 30 in. in diameter and 20 in. stroke, 
and a steel boiler 9 ft. 6 in. in diameter and 9 ft. 3 in. in 
length. The owners are Messrs. D. Radford and Co., of 
London, and the vessel and machinery are being built 
under the inspection of Mr. Henry Adams, of 60, Queen 
Victoria-street, E.C. 





On Saturday afternoon, the 28th ult., there was suc- 
cessfully launched from the yard of Messrs. William 
Doxford_and Sons, Pallion, the fine new steel screw 
steamer Brenner, built to the order of Messrs. Cay, Hall, 
and Co., of South Shields, for the general trades. The 
principal dimensions are : Length between perpendiculars, 
265 ft.; breadth, 37 ft.; depth moulded, 18 ft. 6 in. ; 
carrying capacity, 2600 tons on 18 ft. draught. The 
engines are of the triple-expansion three-crank type, the 
cylinders being 20 in., 33 in., and 54 in. in diameter re- 
spectively, and the stroke 36 in. 





On Saturday, April 28, there was launched from Messrs. 
Laird Brothers’ works at Birkenhead a new steamer 
named the Quito, built to the order of the Pacific Steam 
Navigation Company, and intended for their west coast 
trade. The Quito is about 225 ft. long over all, with 35 ft. 
beam and 224ft. depth to upper deck, and measures 
about 1270 tons O. M. She will be fitted with triple-ex- 
pansion engines of 800 indicated horse. power, now nearly 
complete on the builders’ premises, 


On Tuesday evening, the Ist. inst., there was launched 
from the yard, of the Sunderland Shipbuilding Company, 
Limited, a steel screw steamer named the Rosedale, of the 
following dimensions: Length, 180 ft. ; breadth, 35 ft. ; 
depth, 21 ft., and having triple-compound engines (17 in., 
28 in., and 46 in. cylinders, by 30 in, stroke), constructed 
by the North-Eastern Marine Engineering Company, 
Limited, Sunderland, working with a pressure of 160 lb. 
per square inch. She is specially fitted throughout to meet 
the requirements of the Canadian lake trade, in which she 
will be exclusively employed. The vessel has been built to 
the order of Messrs, Hagarty and Crangle, and has been 
inspected throughout by the latter gentleman and Mr. 
MacIntyre, of Glasgow. 





‘ Messrs. Wigham, Richardson, and Co. have launched 
rom their yard at Low Walker, a fine steel steamer, 
325 ft, in length, 40 ft. broad, and 28 ft. 9 in. deep. She 
will carry about 4000 tons of cargo, and is intended for 
the Australian line of Mr. W. Lund, of London. The 
Wiple-expansion engines, also constructed by Messrs. 

igham, Richardson, and Co., are on Tweedy’s patent 
they wilt oe — — the petines built by this firm ; 

icate about 2000 horse-power, and wi i 

the vessel when loaded at about 114 wy ieee 








THE BECK GAS ENGINE. 


THE gas engine which we illustrate on page 439 is the 
invention of Mr. Arthur Rellason, and is manufactured 
by the Beck Gas Engine Company, Limited, 5, Grey- 
street, Newcastle-on-Tyne. Itis of the three-cycle type. 
Supposing an explosion to have just taken place, the 
piston makes a forward stroke under its impulse ; the 
exhaust valve is then opened, and the piston returns, 
expelling a a proportion of the products of combus- 
tion. During the next forward stroke the piston draws 
in behind it a scavenger charge of air, which it forces 
out on the back stroke. On the fifth stroke a combus- 
tible charge of gas and air is drawn in, and on the 
sixth it is compressed ready for igniting, thus complet- 
ing the cycle, which includes an explosion every sixth 
stroke, except when the engine is working at very low 
powers. 

Referring to the engravings it will be seen that the 
engine conforms in general appearance to the usual 
type. The connecting-rod is pivotted directly to the 
piston, which has a guiding trunk. The cylinder is 
surrounded with a water jacket a, which extends 
round the combustion chamber up to the rear valve 
face. The chamber itself is isolated from the in- 
fluence of the jacket by the annular space a?, which 
is filled with a non-conductor. A _ side shaft, re- 
volving at one-third the rate of the crankshaft, 
works the slide valve at the back of the cylinder by 
means of the connecting-rod e and a rocking beam. 
The slide valve is shown to a larger scale, in horizontal 
section, in Fig. 4. It containsa cavity m g‘ j, whereof 
the opening 7 receives air from the air port J, the 
opening g* receives gas from the ports g®, while the 
opening m corresponds to the port M with the cylinder. 
The gas valve G is raised at the proper instant by the 
cam H, which is shaped to proportion the influx of 
gas to the speed of the piston, The amount of gas ad- 
mitted is regulated by the governor h, which is driven 
by the side shaft. The governor is connected by a 
rod to the valve /, and asit rises it throttles the supply 
of gas to make it correspond with the work to be done. 
When the dilution of the charge has been carried as 
far as is economical, the gas is cut off entirely. A 
second lever, connected with the governor, carries a 
counterweight, and by altering the position of this 
weight the speed of the engine can be varied. This 
lever can be readily put in or out of connection with 
the governor, its principal object being to enable the 
— to be slowed down when not actually doing 
work. 

When combustible mixture is to be admitted to the 
cylinder, the valve ports m, g*, and j coincide with 
admission, gas, and air inlets, the gas valve is opened, 
and the charge flows in, following the outward move- 
ment of the piston. The first portion of the com- 
bustible gases taken in flows down the centre of the 
cylinder until the piston stops, and then it divides 
and flows back along the walls. This portion, which 
is diluted with the air in the combustion chamber, is 
congregated round the firing port, while the richer 
part of the charge is situated next the piston. The 
weaker part is ignited first, and the velocity of com- 
bustion increases as it approaches the richer part. 

A 4 horse-power engine of this kind has lately been 
tested by Professor Kennedy, whose report we append : 


Report on Experiments made upon a 4 Horse-Power ** Beck” 

Gas Engine (Rollason’s Patent), Feb. 20 and 23, 1888, 

3, Princes-street, Westminster, S. W. 
March 27, 1888. 
Messrs. The Beck Gas Engine Company, Limited, 
5, Grey-street, Newcastle-on-Tyne. 

GENTLEMEN,—In accordance with your instructions I 
have made a thorough test of a + horse-power Beck gas 
engine, and have now pleasure in handing you this report 
on its result, 

The engine was a new one, just sent up from your works 
for driving machinery in the workshop of the Joel Elec- 
tric Lighting Company, 31, Wilson-street, Finsbury. 
The experiments were made on the 20th and 23rd of 
February last, the week after the engine had come up 
from Newcastle, and before it had begun its actual work. 
The engine was a 4 horse-power nominal, with cylinders 
7.5 in. in diameter and 15 in. stroke,* and I was told that 
it was intended to run equally well at any speed from 150 
to over 200 revolutions per minute. The Beck engine is 
constructed on the three-cycle system, taking in and dis- 
charging a ‘‘scavenger” charge of air before drawing in 
each charge of explosive mixture. At all ordinary powers 
and speeds there is one explosion to ev three revolu- 
tions under all circumstances, the normal action of the 
governor being to decrease or increase the gas supply, 
and so dilute or strengthen the mixture and diminish or 
increase the mean pressure. Only when the engine is 
working at proportionately very low powers does the 
or mae cut out explosions, as well as throttle the gas. 

Within the range of my experiments this did not occur at 
all, except when I ran the engine without any work on. 

The quantities which I measured during the experi- 
ments were: I, Indicated power. II. Brake power. 
III. Speed. IV. Gasconsumption. V. Jacket water. 

I. Indicated Power.—I took indicator cards during each 





* I measured the actual dimensions as 7.55 in. and 
15.02 in., and these have been taken into account in the 
calculation, 





experiment at regular intervals of either 15 or 10 minutes. 
I found the total revolutions during the intervals from a 
counter, and from these calculated the mean horse-power 
for the interval, taking one explosion for every three 
revolutions. I put a Crosby indicator, at first, in place for 
taking cards, but found that at the highest power the 
explosion was so vigorous that the light pencil lever was 
at once bent outwards by it, and no cards could be ob- 
tained. I therefore used throughout the trial a new Darke 
indicator, with ;}, spring, which gave very steady cards, 
although several times its lever was bent in the same 
fashion. I should say that the suddenness of the explo- 
sion only made itself visible through the indicator, and 
was not accompanied by any visible or audible shock or 
vibration in the engine. In order to obtain the indicated 
horse-power accurately I took separate (partial) cards 
with a light (4) spring, so as to obtain on a readable scale 
the work done in the ‘‘ pumping” strokes, as the two 
strokes coming between the ‘‘ working,” or explosion, 
strokes may be called. 

II. Brake Power.—The brake used consisted of a half- 
ring of hard wood blocks connected together by straps of 
hoop iron encircling the upper half of the flywheel. From 
one end of this brake weights were suspended, and the 
other was attached to a spring balance. All the weights 
used, as well as the spring balance, were checked during 
or after the trials. The spring balance was read every 
five minutes during each trial, 30 that a thoroughly satis- 
factory mean of its indications might be obtained. The 
flywheel was about 5 ft. Lin. in diameter and 4}in. wide 
on tim, and ran quite steadily without any inconvenient 
rise of temperature, and without use of any lubricant 
whatever. 

III. Speed.—The revolutions per minute were obtained 
from a counter driven directly from the crankshaft. It 
was pushed into and out of gear at the beginning and end 
of each trial, and was also read every 15 or10 minutes 
during the trial, as already mentioned. 

IV. Gas Consumption.—The gas used was measured 
through a 50-light ‘Standard test meter,” made by Messrs. 
Alexander Wright and Co., of Westminster. I personally 
checked the adjustments of the meter for water and level 
and found them perfectly right. The meter had an 8 in. 
dial for 1 cubic foot, so that its readings could be taken 
with very great accuracy. I read the meter myself every 
quarter of an hour during each trial, as well as at the be- 
ginning and end of each, and the diagrams show how very 
regular these readings were. I measured the pressure 
of the gas by an ordinary U gauge, and its temperature 
by a thermometer lying upon the meter itself. I annex to 
this report a copy of a guarantee of the meter received from 
its makers. 

V. Jacket Water.—In order to make out the “ heat 
accounts” for the experiments, as given below, it was 
necessary to measure the amount of heat carried off by 
the jacket water. Instead, therefore, of allowing the 
water to circulate, and be used over and over again, as 
will be done in ordinary work, I ran the jacket discharge 
to waste, having measured it through a new @-in. meter 
(constructed on Mr. Schénheider’s patent) on its way to 
the jacket. I measured the water temperature as it came 
out of the jacket every five minutes, and as it went in 
two or three times in each experiment. As the water 
came direct from the main the inlet temperature was 
practically constant, 

The principal experiments which I made were (I.) two 
experiments at full speed, i.¢., about 210 revolutions per 
minute, one at full power, and one somewhat throttled ; 
(II.), two experiments at lower speed (about 165 revolu- 
tions per minute) one at the highest load for that speed, 
and one somewhat throttled ; ([II.), a short experiment 
at 180 revolutions per minute and maximum load ; and 
(IV.) a short experiment with engine running empty. 

I have distinguished these experiments by letters In the 
——— manner; 

A. 24 hours’ run, 206 revolutions per minute, 8 indicated 
horse-power, and 6,3 brake horse-power. 

B. 1 hour run, 212 revolutions per minute, 7.3 indi- 
cated horse-power, and 5.7 brake horse-power. 

C. 24 hours’ run, 163 revolutions per minute, 6.9 indi- 
cated horse-power, and 5.8 brake horse: power. 

D. 2 hours’ run, 169 revolutions per minute, 6.1 indi- 
cated horse-power, and 4.8 brake horse-power. 

KE. 30 minutes’ run, 184 revolutions per minute, and 6.5 
brake horse power. 

F. 15 minutes’ run, 222 revolutions per minute, empty. 

The principal results of all these experiments are given 
in Table I. Itshould be mentioned that experiments C, 
D, B, and F were made continuously, without stopping 
the engine or taking the load off. tween each pair of 
experiments there was an interval of five or ten minutes 
to change the brake weights and alter the governor (for 
the new speed), and so on, but there was no pause in the 
running of the engine, which on that day was working 
continuously under my inspection for seven hours. The 
four trials A, B, C, and D (covering in all eight hours’ 
working) are, of course, those of the greatest importance. 

Experiment A.—The ange ran under full resistance, 
and at about full speed. The average mean pressure was 
69.1 lb. per square inch, the revolutions per minute 206.5. 
The mechanical efficiency of the engine, or ratio of brake 
to net indicated horse-power, was 87.3 per cent. The total 
indicated horse-power was 8.05. Light spring cards were 
not taken during this experiment, and the pressure given 
(in square brackets) in line 5 of Table I. is taken as the 
same as in experiment B, at about the same speed. The 
gas consumption was 21.68 cubic feet per indicated horse- 

wer, and 27.67 cubic feet per brake horse-power per 

our. The indicator cards (Fig. 1) show a somewhat rapid 
combustion, but the pressure is well kept up, the expan- 
sion line produced tothe end of the diagram giving 52.51 
per square inch absolute pressure, 


(To be continued,) 
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‘ Pasig ae OF MEETINGS. 
NSTITUTION OF CiviL ENGINEERS,—Ordinary meeting, Tuesda: 
May 8, at8 p.m. Paper to be further discnaced + Salen The Distribu. 
tion of Hydraulic Power in London,” by Mr. E. B. Ellington, M. 
Inst. C.E. Pepene to be read with a view to discussion: ‘The 
bi ae bans ger y ai jeer Barlow, M. Inst. C.E, 
nstruction of the Tay Viaduc undee,” by Mr. W. 
Assoc. M. Inst. C.E. ’ retind grb tic sis, 
IRON AND STEBL INsTITUTE.—Wednesday and Thursday, the 9th 
and 10th inst., annual meeting at the hall of the Institution of 
Civil Engineers, 25, Great George-street, 8.W., commencing 
at 10,30 a.m. each day. The meeting will be continued on 
Friday, May 11th, should it be found necessary.— Wednesday, 
May 9th, 9.45 a.m., meeting of the Council at the hall of the Insti- 
tution of Civil Engineers ; 10.30 a.m., general meeting of members, 
The Council will present a report of their proceedings during 
1887, The treasurer's statement of accounts will be presented. 
Scrutineers will be appointed for the examination of the voting 
pegees. The Bessemer Gold Medal for 1888 will be presented by 
Sir Henry Bessemer, F.R.S., in the name of the Council, to Mr. 
Daniel ms ven pt sce of the Institute. A selecti of 
papers wii read and discussed.—Thursday, May 10th, 10, 
meeting of Council at the hall of the Institution of Civil Engineces 
10.30 a.m., general meeting of members. List of papers. Ad: 
journed papers: 1. **On the Mutual Action of Sulphur and 
Silicon on Iron at High Temperatures,” by Mr. T. Turner, Mason 
S:sience College, Birmingham. 2. “ Onthe Use of Water Gas for 
Metallurgical Purposes,” by Mr. A. Wilson, Stafford. 3. “‘On an 








Imperfection in Mild Steel Plates, considered Chemically,” by Mr. 
H. Eccles, Port Talbot. 4. ‘‘On the Mechanical Apparatus for 
Continuous Moulding at the Works of M. Godin, Guise,” by Mr. 
James Johnson, Manchester. * 5. ‘“‘On the Effect of Arsenic on 
Mild Steel,” by Mr. F. W. Harbord and Mr. A. E. Tucker, Bilston. 
6. ‘*On the Manufacture of Ordnance at Trubia,” by Major 
Cubillo, Trubia. New papers: 7. ‘‘ On the Melting of Wrought 
Iron or Steel Scrap, mixed with Ferro-Silicon, in Cupola Fur- 
naces,” by M. F. Gautier, Paris. 8. ‘‘ On the Behaviour of Arsenic 
in Ores and Metals during Smelting and Purification Processes,” by 
Mr. John Pattinson, Newcastle-upon-Tyne, and Mr. J. E. Stead, 
Middlesbrough. 9. ‘“‘ On a New Instrument for the Measurement 
of Colour, more Especially as Applied to the Estimation of Carbon 
in Steel,” by Mr. H. Le Neve Foster, West Hartlepool. 

Socisty or Enainexwrs.—The next ordinary meeting will be 
held on Monday, May 7th, at the Westminster Town Hall, when 
@ paper will be read on “ Filtration by Machinery,” by Mr. Edward 
Perrett, A.M. Inst.C.E. The chair will be taken at 7.30 p,m. pre- 
cisely. 

MINERALOGICAL Society.—Tuesday, May 8th, at 8 p.m., a general 
meeting will be held at the Museum of Economic Geology, 
Jermyn-street (by kind permission of Dr. Geikie). Papers to be 
read: ‘‘ Notes on some Minerals from the Lizard,” by J. J. H. 
Teall, M.A., F.G.S. ‘* Contributions to the Study of Pyrargyrite 
and Proustite,” with Analyses by Mr. G. T. Prior, by H. A. Miers, 

., F.G.S. ‘*On Cornish Dufrenite,” by Professor E. Kinch, 
F.C.S. ‘*Ona Peculiar Variety of Hornblende, from Mynydd 
Maur, Carnarvonshire.” ‘‘ On a Picrite from the Clicker Tor Dis- 
trict,” by Professor T. G. Bonney, D.Sc., LL.D., F.R.S. 

Soctrty OF TELEGRAPH ENGINEBRS AND ELRCTRICIANS. — Thurs- 
day, May 10th, at 8 p.m. ‘On the Risks of Fire Incidental to 
Electric Lighting,” by W. H. Preece, F.R.S., Past-President. 

Puysicau Socrety.—May 12th, at 3 p.m. ‘‘ Note on the Condi- 
tion of Self-excitement in a Dynamo Machine,” and ‘ Note of 
the Conditions of Self-regulation in a Constant Potential Dynamo 
Machine,” by Professor S. P. Thompson. ‘‘ Note on the Electrical 
Action of Light,” by Mrs. W. E. Ayrton. ‘‘ On the Theory and 
Practice of Applying the Dynamometer to the Investigation of 
Transformers,” by T. H. Blakesley. ‘‘ On Measuring the Force of 
Dynamos and Motors,” by Professor W. E. Ayrton, F.R.S., and 
Professor J, Perry, F.R.S. 

Tue INsTITUTE OF PATENT AGENTS.—Wednesday, the 9th inst., 
at 7 p.m. precisely, at 19, Southampton-buildings, Chancery-lane, 
W.C. Business: 1. To receive from the Council a list of the 
Fellows of the Institute whom they deem suitable for election to 
the offices of President and Vice-President for the ing twelve 
months, and for supplying the vacancies in the Council. 2. To 
discuss Mr. Hardingham’s paper on the ‘‘Proposed Patent Law 
in Switzerland,” the discussion of which was postponed at the 
last meeting. 3. To read, and, if time permit, to discuss a 
paper by Mr. J. Imray, Fel. Inst. P.A., ‘‘ On Patent Claims.” 

Society or CuemicAL INnDusTRY.—Burlington House, Monday, 
May 7th, at 8 p.m. A paper will be read on ‘‘ Standards of Light,” 
by Mr. W. J. Dibdin. 

Nortu-Fast Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS.— 
In the Lecture Hall of the Literary and Philosophical Society, 
Newcastle-upon-Tyne, Wednesday, May 9th, at 7.30 p.m. Discus- 
pronchay Mr. Taylor’s paper on ‘‘ The Construction of Pontoon Dry 

jocks.” 
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A PUBLIC WORKS DEPARTMENT IN 
THE UNITED STATES. 

In the United States of America, national public 
works are carried out in a somewhat peculiar and 
not altogether satisfactory manner. Taking, as an 
example, river and harbour improvements, and 
which probably constitute the largest portion of 
these works, we find that each year a number of 
schemes are embodied in a River and Harbour Bill, 
and are presented to Congress to secure its ap- 
proval as national undertakings, and the right to 
annual appropriations for their execution. Of 
course every district is desirous to have the im- 
provement of its waterways carried out at the 
public expense, and hence the schemes are often 
local and isolated in their character, and are sup- 
ported or opposed by the senators, to some extent 
at least, from motives of local patriotism and in- 
terest. The result is that many valuable projects 
do not get the consideration they merit, because 
they fail to enlist active sympathy, while others 
which are more successful are not sufficiently wide 
reached, and are treated in too narrow a fashion. 
Waterways, to be of much utility, must form part 
of a well-conceived plan giving an avenue of com- 
munication over long distances. It is for long 
transit that they are specially valuable, and though 
it is, no doubt, gratifying for local traders to be 
able to force down the charges of the railway com- 
panies by fostering the competition of canals and 
navigable waters, yet money spent upon a part of 
a waterway without regard to the remainder of it, 
is often partly wasted. 

When a project has been approved, and an ap- 
propriation has been made for it, it is customary 
for it to be carried out by the Corps of Engineers 
of the United States Army, with the aid of civil 
assistants to perform duties of less responsibility. 
The officers are trained at West Point as military 
engineers, and are alloted to the various works by 
the President. It does not appear that their educa- 
tion is specially directed to the construction of 
civil works, and it not unfrequently happens that 
their assistants have had greater experience than 
themselves. Yet in spite of these disadvantages, 
the Corps of Engineers have done an immense 








amount of work, for we find that up to the end of 
1882 the United States Government had spent on 
civil works the large sum of 78,966,000/. sterling, 
of which 21,000,000/. had been spent on rivers 
and harbours, 18,000,000/. on forts, arsenals, and 
armouries, and 17,000,000). on public buildings. 
The civil engineers of America have had very little 
connection with the Government work, It is only 
the inferior offices which are open to them, the pay 
is poor, and the credit naturally goes to those who 
stand at the head of the enterprise. Consequently 
the military men have had the direction in their 
own hands, a most extraordinary feature in such an 
unmilitary country. With the exception of Eng- 
land every government of importance maintains an 
engineering service for the purpose of carrying out 
the works which are held to be matters for the State 
to attend to. But even in Germany and France 
the constitution of such services is essentially civil, 
while in India, where from motives of economy 
military engineers are largely utilised in the Public 
Works Department, the administration is civil, and 
the prizes are divided between the two elements of 
the service, both officers and civil engineers being 
capable of holding the higher positions. The sys- 
tem in vogue in America is viewed with consider- 
able dissatisfaction by the civil engineers of the 
country, who feel that it is alien to the ideas and 
methods of the American people, and that it works 
badly both for the profession and the general wel- 
fare of the commonwealth. In England we have 
no military engineers engaged on civil works to: 
raise feelings of jealousy, but we know that in 
India there is often a good deal of friction between 
the two branches of the Public Works Department, 
although they have both the same professional 
status. This feeling must be greatly intensified in 
a country where all the great State enterprises are 
monopolised by military engineers, who will con- 
sequently rank higher in public esteem than those 
who are confined to private enterprises. This is, 
no doubt, a substantial grievance, although of a 
purely sentimental kind. But we fear it is one 
which must be borne, unless other reasons can be 
found for instituting a new system. If the Govern- 
ment find that they get their work well and cheaply 
done they will scarcely be disposed to change their 
method of operations simply because the civil engi- 
neers are jealous of the prestige of their military 
brethren. The present method, however, is at- 
tacked on far wider grounds than these. 

It is contended that the system of organising 
State works is founded on a wrong basis. What is 
wanted, in such a case as that of rivers and harbours, 
is that there should be a scientific department of 
the Government who should take charge of the 
entire country, and carry out the improvements on 
a systematic plan. This department would have no 
local prejudices, but would treat each waterway as 
a whole, getting out a complete scheme which 
would utilise the natural advantages of the river 
to the utmost, and render it of the widest possible 
service. Before an appropriation was asked for, 
the plan would have been subjected to the careful 
scrutiny of all the chiefs of the department ; its 
merits and disadvantages would be discussed ; its 
cost would be estimated with the greatest care, and 
Congress would have the assurance that the money 
they were asked for was to be expended on a pro- 
ject that would be of great public utility, and would 
be laid out in the most economical manner consis- 
tent with efficiency. This is just the opposite of 
what occurs now. Plans are included in the general 
Bill without due consideration, and are conceived, 
to a great extent, from a local and limited point of 
view. If they are accepted by Congress they are 
carried out by men who are not responsible for their 
inception, and who have not the power to change 
their essential features. The result is that the 
national fundsare spent in an unsatisfactory manner, 
and that the improvement of one part of a river often 
proves a detriment to the remainder. 

The civil engineers of America, as represented 
by the Executive Board of the Council of Engineer- 
ing Societies on National Public Works, while de- 
siring to abolish the present plan, do not propose 
to follow the method we adopt in England of 
leaving everything to private enterprise. On the 
contrary they would have a more highly organised 
official engineering department, capable not only of 
carrying out works, but also of inaugurating them, 
subject to the approval of Congress. Asa prelimi- 
nary measure they limit the jurisdiction of the new 
department to rivers and harbours, as these are 
works which suffer most from the present system, 
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The department which they seek to create is to be 
open, as regards the lower grades, to all who can 
succeed in entering it by competitive examination. 
Promotion will be controlled partly by examination 
and partly by selection until a certain stage is 
reached, by which time it is assumed that the non- 
competents will have been weeded out, and only 
reliable men will be found in posts of responsi- 
bility. After that, seniority will govern the ad- 
vance of candidates for the highest ranks. This 
method, however, will not avail for the creation 
of the department. 
ferring about one-half of the present army corps to 
the new department, and by selection of civil engi- 
neers at present in independent practice. The 
present civil assistants would fill the lower posts. 
It is estimated the cost of the proposed Corps of 
United States Civil Engineers would not greatly 
exceed that of the present establishment, while it 
would be far more efticient, partly because it would 
consist of men trained for the work, partly because 
the civil assistants would have an assured future, 
and would not leave as soon as they became efli- 
cient, and principally because the initiation of new 
enterprises would be in the hands of a technical 
staff, instead of those of committees and other irre- 
sponsible bodies. 

It is impossible rot to sympathise with the desire 
of the American engineers to see the public works 
of the country carried out in a better manner than 
at present. The employment of military engineers 
for such projects was probably very defensible at the 
time it was commenced, and possibly for long after- 
wards. They were systematically educated at an 
academy kept up at the Government expense at a 
time when there were few other facilities for engi- 
neering instruction in the country, and no doubt 
their scientific attainments were superior to those of 
the average civil engineer. It is true that a good 
deal of their period of study must have been taken 
up by purely military matters, but in spite of this 
they acquired a knowledge of science and the prin- 
ciples of construction, which prevented them going 
far astray, even when commissioned to undertake 
work outside of their special experience. The days 
of specialism had scarcely arisen then. Now, how- 
ever, each department of engineering has become 
highly organised, one man taking this department 
and another that. The all-round man is dying out, 
and the military engineer, who is equally ready to 
build a fort, bore a cannon, construct a railway, or 
canalise a river, finds that his work will not stand 
the criticism of those who profess to do only one of 
these things. Modern enterprises become so vast 
that it is imperative they should be conducted with 
all the skill which comes from long training and 
exhaustive study of a particular subject, and hence 
the petty economy of utilising the time of the 
soldier during periods of peace ceases to be worth 
consideration. 

But if it be important that the engineer of a pro- 
ject be a man of great experience, it is far more 
important that the ends which the undertaking is 
designed to attain should be commensurate with 
the expense, and should be as wide-reaching as 
possible. This is a result which we endeavour to 
secure here by leaving all such work to private 
persons, who are supposed to be the keenest 
guardians of their own interests. But in America 
this method is impracticable in many instances, 
especially as regards wacerways, and hence the 
necessity of providing a technical tribunal to decide 
on the merits of all plans, and to undertake the 
responsibility of their execution. This is what we 
do ourselves in India, and what is done by all the 
great Continental Governments, and it is only a 
question of time before the same method is adopted 
in the United States. 








THE WEATHER OF APRIL, 1888. 
Aprit has been cold, with rortherly winds aud 
small rainfall. The mean atmospherical pressure 
and temperature at extreme positions of the British 
Islands to which the Isle of Man is central, were as 
follows : 
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The distribution of rainfall, in frequency and 
amount, may be inferred from the following results : 
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The daily general directions of the winds over 
these islands give a resultant from N.W. by N., the 
normal resultant being from W.S.W. The low 
temperature and deficient rainfall are related to the 
northerly winds. During the first portion of the 
month the winds were light, during the latter 
moderate to fresh. The greatest atmospherical 
pressure, 30.4 in., occurred on the 26th ; the least, 
29.1 in., on the 29th. The highest temperature, 
66 deg., was reported at Cambridge on the 14th; 
the lowest, 22deg., at Hillington, on the 8th. 
Clear fine days varied between 6 in the north and 3 
in the south ; overcast days between 12 inthe westand 
17 in the central district. From the Ist to the 8th 
the winds were chiefly from N.N.E., with cold, 
keen, cloudy weather, and occasional showers. 
Rather milder weather with overcast sky and 
frequent rain attended winds from N.W., from the 
9th to the 13th. The wind favoured the S.W. 
quarter from the 14th to the 18th, with mild 
weather, showery at times, genial and pleasant at 
intervals. On the 17th cold rain and hail fell in 
most places. On the 18th, about 2 p.m., a thunder- 
storm with hail and cold rain occurred in London. 
The 19th and 20th had N.W. winds, the weather 
becoming colder after thunderstorms in Great 
Britain on the 19th. From the 21st to the 26th 
the winds were from the N.E. quarter, keen 
and cold, with occasional showers. W. to S. 
winds prevailed from the 27th to the 30th, with 
mild weather, and stormy showers in places. Snow 
fell on the 4th and 7th in the north, and on 
the 9th in the east district. The weather of 
the month resembled very closely that of 1887. 
The duration of bright sunshine, estimated in per- 
centage of its possible amount, during the four 
weeks ending the 30th, was for the United Kingdom 
28, Channel Isles 37, east Scotland 33, south-west 
England 31, west Scotland 30, east Scotland 29, 
south Ireland 28, north Scotland and south Eng- 
land 26, north-west England 25, north-east Eng- 
land and north Ireland 22, central England 21. 





SOCIETY OF TELEGRAPH ENGINEERS 
AND ELECTRICIANS. 

In continuing the discussion on Mr. Crompton’s 
paper on ‘‘ Central Station Electric Lighting,” at 
the meeting of this Society held on the 20th instant, 
in the rooms of the Institution of Civil Engineers, 
Mr. Esson said he was afraid that most of the re- 
marks he had intended to make had already been 
covered by the observations of previous speakers. 
He thought Mr. Crompton’s paper was a valuable 
one, but considered it would have been more so, if 
that gentlemen had confined his attention to de- 
scribing the Vienna installation. He agreed with 
the author that dynamos for alternating current 
would cost morethan direct current machines, in fact, 
for the installation in question he should put down 
their cost as 7500/.; the working expenses, how- 
ever, would be practically the same in both cases, 
but on this point he wished some one having experi- 
ence of alternate current lighting would present 
the meeting with figures obtained from actual work- 
ing. With regard to reliability he did not think 
there was much to choose between the two systems 
if a sufficient reserve of power was provided at 
the generating station. This was as regards the 
central station ; for the mains, however, he should 
mistrust the reliability of any scheme which entailed 
the laying underground of cables carrying currents 
at a potential of 2000 volts. Such experience as they 
had went to establish this, and it would be necessary, 
therefore, to make use of only a few transformers, 
and the cost of distributing mains would, therefore, 
be practically the same for both systems. With 
reference to the charging mains, that for the accu- 
mulator must be of much greater section than that 
for the transformer system. 

Professor Forbes thought that Mr. Crompton’s 
paper was of a kind that ought not to be read before 
the Society, as it treated of purely hypothetical 
cases, and it should be a rule of the Society to 
treat only of accomplished facts. The discussion 





was, therefore, he considered, the most valuable 
part. He agreed with Mr. Esson that it was un- 
fortunate that the author had not given details of 
the installations at Vienna and Kensington, as in- 
formation of this character would be very valuable. 
It was all very well for Mr. Crompton to say that 
the Howell batteries at the latter place were always 
open to the inspection of members, but he for one 
was unable to judge of the efficiency of a battery by 
simply seeing it. It was nodoubt in order to sup- 
port his assertions at previous meetings that the 
author had chosen a case the least advantageous for 
the transformer system. He had only taken asmall 
station, and even if here the battery system proved 
the most advantageous, the author would ‘not have 
proved his case in all its generality. In the special 
case he had taken, it would have been more natural 
if he had taken some other system, such as that 
recently completed by Mr. Stanley in America, 
which in this particular instance would work out 
cheaper than either the battery or transformer 
schemes. The most important part of the paper 
was the tables, which, however, contained distinct 
errors, and these no doubt were the source of the 
fallacies into which the author had fallen. First 
with regard to Table III. In the Westinghouse 
system in America 600 watts were obtained from 
each indicated horse-power of the engines. There 
would therefore be required only 1000 indicated 
horse-power instead of the 1450 demanded by Mr. 
Crompton. This would at once reduce the estimate 
for the generating station and fittings. Thecost put 
down for the dynamos and exciters was correct, but 
would include everything in the station, such as 
spare armature, am- and volt meters, and ball bear- 
ings for the dynamos. The transformers would 
only cost 4500/. The greatest mistakes, however, 
occurred in the estimates for the mains, in which 
22,000 yards of main are supposed to be needed for 
a wretched 10,000 light installation. If they were 
to put down such small stations as these, overhead 
wires ought certainly to be adopted, which would 
then cost only 6000/. Overhead mains could not be 
adopted for the battery system, as from Mr. 
Crompton’s own figures a wire of 2.5 square inches 
in section was needed in this case. The total cost, 
then, of the alternate current plant should be 
34,140/., against 59,762/. for the battery system. 
With regard to the accumulators, Mr. Crompton 
had put down the efficiency of the whole system as 
80 per cent., but he at the same time admitted a loss 
of 10 per cent. in the charging mains and 4 per 
cent. in the distributing mains, or 12 per eent. in 
the mains themselves. From an examination of the 
figures, however, the speaker had discovered the 
loss in the mains would actually reach 16 per 
cent., and therefore if the total efficiency of the 
system was to reach 80 per cent. the batteries must 
have an etticiency of 96 per cent. In another part 
of the paper they were told that the accumulators 
were to be discharged at the average rate of 416 
amperes for five hours, but were also to be capable of’ 
discharging at the rate of 1352 ampéres with a fair 
efficiency, and on the top of this the depreciation 
was not to be more than 15 per cent. per annum. 
He knew no company that would be prepared to 
keep the cells in order at this rate. Mr. Crompton 
said that cells to do this could be supplied at 401. a 
cell, but he (the speaker) was certain that the re- 
sults obtained at Vienna were totally different. 
Mr. Crompton said he had been told this, and his 
facts, as regards the alternate current system, had 
also been obtained from mere hearsay, and this 
want of practical experience of the system was no 
doubt the source of all his errors. The author had 
also stated that the results of American experience 
were inapplicable in this country ; but for his part 
he thought these results would be much more 
helpful than any number of such papers as had 
been read on the subject before the Society. Mr. 
Crompton had said that a great deal of nonsense 
had been spoken about the cost of conductors being 
proportional to the cost of copper. With regard to 
overhead wires, the cost certainly did depend on 
the cost of copper, and while he should not like to 
use such conductors for large installations, yet he 
thought they ought to be employed in small. With 
regard to cables, Table II. showed that the cost 
of laying small cables was out of all proportion 
to the cost of the copper, but when one came to 
large cables this was no longer true, and for these 
the cost was very nearly in proportion to the cost of 
the copper. A 100,000 light installation was what 
they ought to have in a town of 44 million in- 
habitants, and the cost of the mains for this would 
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certainly be proportional to the amount of copper 
used. Mr. Crompton had stated that he was pre- 
pared to carry out a battery installation at the price 
put down ; he (the speaker) could only say that he 
knew many people who would undertake the con- 
tract for the alternate current system at Mr. 
Crompton’s estimate for it. The cost of attendance 
for alternate current systems in America was very 
small, especially when natural gas was the fuel 
used, as only one stoker was then required to take 
charge of a battery of boilers, the supply of gas to 
the furnace being controlled automatically by the 
steam pressure under the boiler. The engines used, 
the ‘‘ Westinghouse high-speed,” were fairly econo- 
nomical, and ran at a very uniform speed, as they 
were fitted with a very sensitive governor. The 
dynamos used were excellent, both mechanically and 
electrically, and though they had iron in their 
armatures, there was very little heating. The ex- 
citing power was 2 per cent. of the total developed 
by the machines. Only three sizes were made, 650, 
1300, and 2600 light machines, the larger ones 
running at 1000 revolutions per minute. On this 
head he might remark that the dynamos driven by 
Parsons’ high-speed engine could easily be made 
into alternate current machines, and this he be- 
lieved was now to be attempted. He had tested 
a No. 6 transformer at Pittsburg, using the calori- 
metric method described by Professor Ayrton at a 
recent meeting of the Society, and found the 
efficiency to be 95 per cent. at half-load. Mr. 
Westinghouse manufactured only five sizes of ac- 
cumulators, and had laid out his works especially 
for their manufacture, turning out fifty per day. 

Mr. Gordon said that many of the members had 
spoken of the uselessness of theoretical figures ; he 
would, however, give some from actual practice. 
Professor Forbes had proposed to work without spare 
gear, but he had had an experience of that sort at 
Paddington, and though no breakdown occurred, the 
strain on the staff was excessive. Mr. Crompton 
had been rather at a disadvantage, as he could not 
advertise his own wares at the meeting, but as he, 
the speaker, was not interested in the Howell cells, 
this restriction would not apply to him, and he 
would give the figures from a contract he had re- 
cently signed with Messrs. Crompton. These cells 
were being supplied to him at the rate of 271. per cell 
against the 40/. estimated in Mr. Crompton’s paper. 
They were to have an efficiency of not less that 75 
per cent. when discharging at the rate of 105 am- 
peres ; at 70 ampéres the efficiency was to be 85 per 
cent., and at 40 ampéres 90 per cent. , penalties being 
[shay for any failure in either of these respects. 

essrs. Crompton had also contracted to keep the 
cells equal to new for a period of five years at the 
rate of 12.5 per cent. of the contract price. 

Mr. Percy Sellon, in the whole of his experience 
had never listened to a more one-sided discussion, 
the advocates of the alternate-current system 
having it all their own way. It was pleasant to get 
from Professor Forbes some figures taken from 
American practice, but it must not be forgotten that 
our cousins would put up with things that would not 
be tolerated on this side of the water. With regard 
to underground mains, Mr. Hammond left us to 
infer that because he had been successful with a few 
hundred lights at Eastbourne and a few miles of 
underground wire, there would be no difficulty 
when one had to deal with large installations. The 
objections to batteries were, he believed, founded on 
the fact that the battery gave no indication when it 
was going wrong, which was not the case with other 
systems of distribution. But this objection would 
disappear if Mr. Crompton’s plan of local centres 
was adopted, with a competent superintendent to 
look after the cells. With regard to the deprecia- 
tion of batteries it would not do to judge from the 
experience obtained in past years, as enormous ad- 
vances had been made quite recently. Mr. Cromp- 
ton had not stated what system he would adopt for 
an installation of 100,000 lights. If, for such an 
installation, he ran the batteries in series, the poten- 
tial of 480 volts would be totally insufficient, and 
for such cases he (the speaker) believed the ideal 
system was a combination of batteries and direct 
current transformers. 

Mr. Drake thought the main question was, 
Which system would be preferred by the public ? 
After their experience of alternate current lighting 
he thought people would rather pay 1s. per unit for 
the battery system than 74d. for the alternate 
current. The public were afraid of high potentials. 
With regard to the question of efficiency it should be 
remembered that it was only the current that went 








into the batteries and was reconverted that suffered 
any loss, and as regards depreciation, one could not 
form any correct judgment from what had occurred 
in the past. As regards cheapness, he did not 
think batteries could compare with the alternate 
current system. The reason why accumulators had 
not as yet taken a high position in America, was 
that it was only eighteen months ago that the 
American manufacturers came over to England to 
learn how the cells should be made. He believed 
both systems could be made to work in a satisfac- 
tory manner and to pay their way, but he was 
nevertheless, convinced that for the next few years 
in England the success of either system would de- 
pend very much more on the engineer than upon 
its intrinsic merits. 

Mr. Gee thought that Mr. Crompton might have 
gone a little further. At Colchester they had used 
an electromotive force of 1250 volts, and had never 
had any difficulty with the insulation. He should 
propose to use a current at 2750 volts for charging 
the batteries, the insulation of which would not, 
he believed, present any difficulty. Mr. Crompton 
might thus have reduced the cost of his charging 
main. Mr. Crompton only used four stations, which 
he thought was too small. Ten was the correct 
number, and even then the distributing main would 
have to be three times as large as proposed by the 
author. He thought no reliance could be safely 
placed on the continuous running of dynamos. He 
thought too much reliance was placed on the men 
in charge of the batteries; there was no reason why 
a battery should not be constructed which it was im- 
possible to run down. He took the life of a per- 
oxide plate to be five years, but even if it was 
only three years the maintenance of the cells would 
only be 10 per cent. per annum on the first cost. 
Batteries should always be charged in series if a 
breakdown was to be avoided ; they could, however, 
be discharged in any manner. The new E.P.S. 
cell, he might state, had a capacity of 150 ampéres for 
five hours. The brick trenches used at Colchester 
still remained intact, and he was glad to see Mr. 
Crompton adopting such a system. 

Mr. Ruskin remarked that Mr. Crompton had 
based his arguments on the supposed difticulty of 
getting sound cables, but, as had been remarked 
about the batteries, one must not judge in this par- 
ticular from past experience, where very inefficient 
insulation had frequently been adopted. At Phila- 
delphia, there was in use on the alternating system, 
15 miles of underground cable, and the results had 
been most satisfactory. Owing to the extra current 
which occurred on suddenly breaking the continuity 
of the mains of acontinuous current machine, it was 
probable that the strain on the insulation was greater 
with direct currents then with alternating ones of 
equal electromotive force ; nevertheless the cables 
at Milan, which carried a direct current at 1540 
volts had been perfectly satisfactory. At the same 
town, cables carrying a 2000 volt alternating cur- 
rent had been used with equal success. At Brussels, 
cables carrying a 1400 volt direct current had been 
used, and at Colchester, cables carrying a similar 
current at 1250 volts were found in perfect con- 
dition after two years’ use. At Eastbourne seven 
miles of cable had been in use for seven years, and at 
Silvertown they had had five years’ experience with 
cables for arc lighting, the positive and negative 
being laid side by side in the same trench without 
any failure occurring. Such results must, he 
thought, be satisfactory to all who desired to use 
cables for any type of installation. 





THE LONGRIDGE GUN. 
By J. A. Loneripge. 

A sTaTEMENT having appeared in the daily papers, 
that a 6-in. gun, constructed from my designs, 
burst at the first round at Woolwich Butts on Thurs- 
day, 26th ult., I desire to contradict such state- 
ment, and to explain what really did take place 
and the cause of the accident. 

The gun was fired with 34 lb. of pebble powder 
and a projectile of 984 lb. The projectile went 
all right through the screen to the butt with a 
velocity of about 1850 ft. per second. 

In order to explain the nature and cause of the 
accident, which consisted of blowing off the 
muzzle of the jacket, reference must be made 
to the accompanying drawing, representing a 
general outline of the gun, which weighed 97 cwt. 
The gun barrel consisted of a steel tube 1.6 in. 
thick at the breech, and 1.1 in. thick at the 
muzzle. Upon this was the wire coil 2 in. thick 





at the breech and @ in. thick at the muzzle. 
The tubes and coil were placed inside a cast-iron 
jacket extending from end to end, but did not 
touch the jacket except at the two ends. Thus 
it is seen that there was no connection between the 
tube and the jacket. The tube was therefore free 
to move longitudinally in the jacket until its front 
end abutted against the flange of the steel muzzle 
ring. On the other hand, it was free to expand 
backwards, a space of about #in. being allowed 
between the end of the tube and the breech ring. 
The tube was kept up to the muzzle ring by six 
Belville springs. 

As the breech plug takes into the breech ring, 
which again takes into the jacket, it is evident that 
there can be no backward longitudinal strain on the 
tube. 

The longitudinal strain generally spoken of is a 
strain between the breech and the trunnions, and 
it is in respect of resistance to this strain that the 
wire system of construction is so often said to be 
defective. The cry has always been that the breech 
will blow off. 

There is, however, another longitudinal strain, 
the importance of which has, I think, never been 
recognised, and it is this, I believe, which has 
caused the accident, not only to my gun, but to 
others which have had their muzzle or front part of 
the chase blown away. This is a forward strain 
tending to drive the tube forwards in the line of 
fire. In my gun the whole of this forward strain 
came direct on to the muzzle ring and was trans- 
mitted from it to the trunnions through the jacket. 

What happened then was this: The steel tube 
and coil were driven forward about 1 in. and 
tore asunder the jacket at the places A and B. 
The part in front of A followed the projectile to 
the butts ; the part between A and B, about 1 ft. in 
length, simply moved forward, leaving a space of 
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about 4 in. wide at B. The steel tube was unin- 
jured, and so was the coil, except that a small por- 
tion of it was dragged off the tube and uncoiled by 
the gun-metal hoop c, which was shrunk on to the 
end of the coil, and was carried away. The wire, 
however,, was simply uncoiled, and was not broken. 

How came it that sufficient provision was not 
made to resist this forward strain? The answer is 
very simple. 1 never had the slightest suspicion 
that a strain of such magnitude would arise. That 
there was a forward strain I well knew, but I had 
greatly underestimated its amount. 

This strain is due to four distinct causes : 

1. The action of the powder pressure upon the 
difference of area of the obturator and the bore. 

This in my gun was 1.52 in., and as the maximum 
pressure was 25 tons per square inch, this gives a 
forward strain of 38 tons. 

2. The strain due to the friction of the projectiles 
through the rifling. 

This in my gun was about 7 tons, 

3. The strain arising from the inertia of the mass 
of the tube and coil recoiling with the gun. 

This did not exceed 55 tons. 

4. The forward force due to the friction of the 
products of combustion. 

About this there is great uncertainty. If the 
question be treated in the usual way for the friction 
of air through pipes—that is to say, making the 
friction a function of the density of the fluid and of 
the square of the velocity—the resulting strain is 
quite insignificant. 

In making my calculations for the strength of 
my gun, I thought I would be quite safe in allowing 
for a strain of 100 tons from friction. 

Consequently I made the whole forward strain 
38 +7 +55+100=200 tons, to meet which I gave a 
sectional area at the weakest part of the jacket of 
55.8 square inches, so that the strain would be 
200 


55.8 
ing strain of the metal was ascertained by actual 
testing to be about 16 tons per square inch, the 
factor of safety would be about 44. I am, there- 
fore, driven to the conclusion that the effect of the 
friction of the guns is very much greater than anti- 
ci 

F think we must consider the action of the gases, 


=3.6 tons per square inch ; and as the break- 
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or rather of the mixed gaseous and liquid products 
of combustion, in the same light as that of a body 
moving upon another with pressure between the 
surfaces. The nature of the two bodies no doubt 
affects the coefficient of friction, but the law that 
the force to give motion is directly as the surface 
multiplied by the pressure per inch of surface must, 
I think, hold good. Considering the burst gun from 
that point of view I have estimated the effect for two 
different positions of the projectile, first, when it has 
moved 10 in. from its original position, at which time 
the pressure is a maximum. In this case the surface 
acted on was 836 square inches, which, multiplied 
by the pressure of 25 tons, gives 20,900 tons. The 
velocity of the gases at this turn would be zero at 
the breech, and 636 ft. per second against the pro- 
jectile, or a mean velocity of 318 ft. per second ; 
that is to say, that we have a body of mixed gas 
and liquid pressing against the inner surface of the 
tube with a force of 20,900 tons, and moving ata 
velocity of 318 ft. per second. Making a similar 
calculation for the movement when the projectile 
is leaving the muzzle, we get a body of mixed gases 
and liquid pressing against the tube with a force 
of 12,160 tons, and moving with a mean velocity of 
937 ft. per second. 

Leaving out of account for the present the effect 
of velocity as increasing the coefficient of friction, 
let us see what this would require to be to rupture 
the jacket. 


The strength of the point of Tons. 


992.8 


rupture 
was ... ee oh é 55.8 x 16= 

Deduct the forward strains exclusive of 

friction... = eee et ... 200.0 


792.8 


This would cause a coefticient of friction of 2 0900 
792.8 


2 12160 
in the first case and 792.8 


respectively. 


Strain due to friction 


; 1 
th d 
in the second, or 54 


1 
A 
and 5.4 


Is there anything improbable in the idea that 
the coeflicients of friction may not exceed these 
figures? I think not, especially when we bear in 
mind the way in which hard steel tubes are scored 
by the products of combustion. I have very little 
doubt, then, that the rupture of this jacket was 
due to this cause. 

In the 6-in, gun made in Russia from my design, 
the jacket was arranged differently, and the forward 
strain was not concentrated at the muzzle end. 
This gun has fired upwards of 600 rounds with 
charges of 39 lb. powder and 122 lb. projectiles, 
and no accident has occurred. 

The accident to the gun at Woolwich is due, I 
freely admit, to an error in the design, but it is an 
error which may easily be removed, and which in 
no way affects the principles of the gun construction 
which I have so long advocated. <A force whose 
magnitude was never suspected by me, nor so far 
as I know by any one else, has manifested itself, 
and for this I made no sufficient provision. 

I believe that the same force greatly contributed 
to the blowing away the front part of the chase of 
the Collingwood and other guns. 

In the Collingwood gun about 100 in. in length 
was blown off. The surface exposed by this length 
of the chase at the time of the projectile leaving 
the muzzle, was about 3800 square inches, and the 
mean pressure 5 tons. The mean velocity of the 
products of combustion was about 1500 ft. per 
second, so that there was a pressure of 19,000 tons 
moving at 1500 ft. per second. The friction in this 
case gave rise to a strain which no doubt contri- 
buted very largely to the fracture of chase, if in- 
deed, it did not altogether cause it. 


AUTOMATIC SPRINKLERS. 

THE efforts to provide for the self-extinguishment 
of fires have been numerous and persistent. The 
late Sir William Congreve gave deep attention to 
this subject, producing an automatic sprinkler which 
was patented October 30, 1812, in the specifications 
of which it is evident that he fully appreciated the 
conditions necessary for producing an automatic 
sprinkler which would be positive in its operation 
over fire. 

His work was followed by various inventors, 
showing different degrees of skill in their treat- 
ment of the subject, but did not receive any prac- 
tical application, whatever may have been the 
merits, until the introduction of the automatic 
sprinkler invented by Henry S. Parmelee, an 








American piano manufacturer, who devised a system 
of automatic sprinklers for the protection of his 
manufactories, ani licensed others to engage in 
their manufacture. 

The introduction of this apparatus was, at first, 
very slow and without encouragement on the part 
of the underwriters, until its operation at fires was 
found to be of such a satisfactory nature that they 
could not further withhold their indorsement. They 
then offered the concession in insurance rates to 
which such apparatus was clearly entitled. 

The success of the Parmelee sprinkler stimulated 
the minds of numerous other inventors, and in 
course of time it has been supplemented by other 
automatic sprinklers requiring a smaller degree of 
heat to cause them to open, and, therefore, with a 
corresponding increase in sensitiveness. Whereas 
in fires starting under automatic sprinklers of the 
earlier type referred to, a large number of them 
would be opened because the heat in the room would 
be sufficient for that purpose ; with the present type 
of sensitive sprinklers the heat of a fire of the 
lightest fibres in a textile mill rarely opens more 
than three or four sprinklers, and the damage by 
fire is reduced to a similar extent. 

It is understood that these automatic sprinklers 
consist of spraying devices kept closed by levers 
whose outer ends are secured by a seal of solder fusi- 
ble at 162 deg. Fahr., and that these sprinklers are 
attached to pipes placed near the ceiling and about 
10 ft. distant from each other. Each sprinkler pro- 
tects an area of not over 100 square feet. These 
pipes are constantly supplied with water under some 
static head from some public water supply or ele- 
vated tank, and this in time of fire can be supple- 
mented by a further head from fire pumps. 

But the efliciency of this form of protection can 
best be understood by an examination of the facts 
contained in the official report of the Boston Manu- 
facturers’ Mutual Fire Insurance Company, giving 
the results of automatic sprinkler protection for 
eleven years upon property insured by that com- 
pany, in participation with other American fac- 
tory and mill insurance companies. These com- 
panies, we understand, confine their underwriting 
to the insurance of textile and paper mills, in addi- 
tion to a comparatively smaller number of large 
machine shops in the United States, and the pro- 
perty as a whole would be considered a hazardous 
class, the construction being less substantial than 
the equivalent English mill ; but greater reliance is 
placed upon the maintenance of the cleanliness of 
the mill and greater elaboration of fire apparatus. 

The following Table shows the comparison year 
by year of the experience where automatic sprink- 
lers form a portion of the fire apparatus, with that 
where the property lacked such protection although 
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provided with the usual apparatus of streams from 
hydrants, fire pails, or the earlier type of perforated 
sprinklers. 

In addition to these 206 fires, there is, in the 
hands of the underwriters, a list of fires starting 
under automatic sprinklers, which now reaches the 
number of 469, in which it is claimed that there 
has not as yet been a single instance where a fire 
started in a room protected by automatic sprinklers 
with the water pressure properly upon the system, 
which has ever extended beyond the limits of that 
room. 

There have been several fires in which, by some 
blunder, the valves controlling the supply of 
water to the sprinklers were shut, and it has 
been known that in an incendiary fire the valves 
were maliciously shut. Also in a recent fire in 
an American mill, one of the helps became 
frightened at the operation of the sprinklers, before 
the fire was suflicient to drive persons from the 





room, and cut the straps which secured the valves 
in an open position. He afterwards alleged, in ex- 
planation of his work, after the building was burned, 
that he became very much agitated, and as the 
sprinklers were leaking badly, he thought that 
something should be done. 

It will be noted in the Table that the average 
fire without automatic sprinkler protection amounts 
to over 7500 dols., while the effect of automatic 
sprinklers is to reduce such fires to an average 
of 425 dols., or 53 per cent., a reduction of 944 per 
cent., being due entirely to the operation of this 
form of apparatus. 

In dollars the magnitude of the savings is enor- 
mous, representing for the 206 fires under automatic 
sprinklers, if the difference between the average of 
the two classes of fires be taken as the gauge, asaving 
of 1,500,000 dols., all of which reverted to the 
insurers in these companies, as they are maintained 
upon a strictly mutual principle, in which the 
profits are distributed among the clients. 





NOTES. 
CastinG IN STEEL AND Bronze. 

Tue old Hindoo art of uniting different metals 
by casting has been successfully revived in a Boston 
foundry, where steel and bronze are the metals 
dealt with. Those portions of the finished article 
which are to be of bronze are first cast, and after 
cooling are removed from the mould, and the sur- 
face thoroughly cleaned from all traces of oxide or 
other impurities. These pieces are then placed in 
a mould having a form corresponding to that of the 
finished article, and the vacant spaces are then 
filled ,with molten steel, which thoroughly unites 
with the bronze wherever it comes in contact with 
it. It is proposed to use this process in the pro- 
duction of firearms, with an inner liner of bronze 
and an outer jacket of steel; but the prospects of 
a useful arm being produced in this way do not 
appear very flattering. 


CentRAL Station Licuttne. 

The Edison Company is about to install at Phila- 
delphia an electric lighting station said to be the 
largest in the United States. The central portions 
of the city in question will be lighted. As land 
in this district is very dear, a space of 72 ft. 
by 100 ft. alone was available, on which has 
been erected a six-storied building 114 ft. high, 
in ,the basement of which have been placed 
twenty Armington Sims engines, each indicating 
250 horse-power at 200 revolutions per minute. 
In the first story are placed forty dynamos, each 
supplying 1500 lamps of 16 candle-power, or a total 
of 60,000 lamps. These machines run at 600 revo- 
lutions per minute. In the second story are the 
repairing shops, and above them are the boilers. 
The fourth story serves as a coal store, and in the 
fifth are the offices of the company. The distribu- 
tion is to be effected on the three-wire system, and 
thirty-five conductors in all set out from the sta- 
tion, the total length laid, up to the present, being 
upwards of eleven miles, but nearly nine more are 
shortly to be laid. Ten thousand lamps have 
already been applied for, and the company are 
prepared to supply power up to 100 horse-power to 
any one who may desire it. 


AMERICAN CoMPETITION IN SoutH AFRICA. 

We published last week a letter from a corre- 
spondent drawing attention to American competi- 
tion in the production of gold-extracting machinery 
for South Africa. The American batteries at work 
are said to do two and half times the work of Eng- 
lish ones of equal size, and if English manufac- 
turers have thus allowed themselves to be out- 
stripped in improvements it will not be surprising 
if orders for machinery be sent to the United States 
instead of to this country. At the same time 
rivalry in another form is likely to tell upon Eng- 
lish trade. The impending development of a 
network of railways in South Africa has attracted 
thither American agents who are preparing to com- 
pete with English firms for the supply of rails and 
rolling stock. We trust that supineness will 
not be the distinguishing feature of English manu- 
facturers in this competition. A boom in rail- 
way construction is impending in South Africa, 
and English manufacturers are greatly mistaken 
if they fancy the orders will be restricted to 
a few hundred miles of line. From three different 
directions, from Cape Colony, Natal, and Delagoa 
Bay, railways will certainly penetrate to the Trans- 
vaal goldfields. during the next couple of years, 
while there is every probability of extensions north 
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would readily invest in any well-considered scheme 
put before it, and it is a pity that manufacturers 
interested in the promotion of railways should let 
| the opportunity slip. The success of the Canadian 
lines might readily be repeated in South Africa. 


A New American Pipz-Line. 

While the Russians are dawdling over their crude 
oil pipe-line, from Baku to the Black Sea, the 
Americans, without any ostentation or fuss, have 
commenced suddenly the laying down of a new pipe- 
line to carry petroleum from the Lima petroleum 
field to the city of Chicago. The existence of oil in 
the Lima district of Ohio was discovered only afew 
years ago, but the development has been very rapid, 
and at one time it seemed as though the new field 
would rival and ruin the older ones of Pennsylvania, 
when the Standard Oil Company contrived to bring 
the entire district under its control, and then in- 
augurated the recent ‘‘ shut down” of oil, in order 
to raise prices abroad. This “‘shut down” measure 
has been described as originating in the struggle 
with Russian petroleum ; but it seems, in reality, 
to be due to the desire of preventing the American 
market from being overwhelmed by a deluge of 
cheap Lima oil. Now that the Standard Oil Com- 
new-comers, the latter would very soon make their| pany has secured control over the latter, it has dis- 
power felt ; but so long as both races work side by | closed its intentions in regard to it by shutting up 
side amicably, ignoring the past, and are both intent | the refineries that had been started, and opening a 
on making fortunes while the gold fever lasts, there| special department for the sale of Lima oil for 
is very little chance of a conflict. Gold companies’ liquid fuel. In order, further, to promote this new 
innumerable have been floated for working the| business, it has began laying down a pipe-line direct 
deposits of South Africa, but with one solitary | from the Lima district to Chicago itself, with the 











of Pretoria, as well as from Kimberley along the 
great trade route running through Bechuanaland. 
Gold has already been found in so many places, and 
in such paying quantities, that any collapse of the 
auriferous industry is not to be thought of, and the 
development of the goldfields in the Transvaal, 
Swaziland, and in Bechuanaland is found to keep 
unabated the urgent demand for new railways. 
To all intents and purposes, the Transvaal is now 
an English possession, the gold rush having placed 
the English element in a majority. If the Boers 
were not tolerant and well disposed towards the 











exception, we have observed no enterprise up to| avowed object of supplying the factories there with 
now in pushing railways in that region. In its | fuel oil. The pipe-line is 210 miles long, and in 
present mood, however, we believe that the public! this respect shorter than the proposed pipe-line 
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from Baku to Batoum, which will be nearly 600. 
The diameter of the pipes is 8 in., and the length 
of each section 22 ft. About 240 sections go to the 
mile, and as a truck holds only 48, five truck-loads 
of pipes are required for each mile, or nearly 1050 
for the entire distance. A trench to contain the 
pipe-line is already being made alongside the rail- 
way track by machinery, and every train going west 
takes six trucks of pipes with it. The cost of the 
pipe-line without pumping machinery and reservoirs 
is about 7000 dols. per mile. The entire cost of the 
whole undertaking will be 2,250,000 dols. Only a 
few months will be needed to get the pipe-line into 
working order, and then it is anticipated that 
hundreds of factories at Chicago will replace coal 
with oil in their furnaces. This remarkable develop- 
ment of liquid fuel at a stroke will doubtless exer- 
cise a powerful effect on the spread of fuel oil else- 
where in America, and probably react outside it. 
Hitherto the production and improvement of inven- 
tions for liquid fuel has been chiefly confined to 
Russia, but we may anticipate that the use of 
liquid fuel on a large scale in the United States will 
lead to many modifications and improvements im- 
possible in a country like Russia, where mechanical 
skill is limited, and the people remarkable more 
for the imitative than the inventive faculty. For 
the moment, however, Americais employing for the 
most part appliances copied from those in use in 
Russia. 


ENGINEERING BuRMAH INTO TRANQUILITY. 
The renewed outbreaks in Burmah will be of 
service if they arouse public opinion to the neces- 
sity for compelling the Government to adopt, with- 
out further delay, the engineering methods of 
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suppression recommended by General Sir Frederick 
Roberts two years ago.. That commander pointed 
out that the quickest way of familiarising the people 
with ourselves, establishing our influence, and 
affording employment to persons thrown out of work 
by the new régime, and who would probably become 
dacoits, was to extend railways throughout the 
country with as little delay as possible. There was 
no novelty in this advice. he Romans of old 
pacified conquered countries by running roads 
through them, and in more recent times the 
Russians made little headway against the hill tribes 
in the Caucasus until Prince Woronzoff revived this 
policy by compelling them to cut roads every time 
they broke out into revolt. Still more recently the 
Russians found it cheaper to make a railway to 
Merv than maintain a large isolated garrison there, 
and the line has so completely cowed the previously 
‘omg tig Turcomans that the Russian Government 

as been encouraged to push it still further into 
Central Asia. If in this case two millions spent on 
railways have served to open up new markets, while 
preventing another Turcoman expedition, costing 
four or five millions, which would have probably 
been necessary as soon as the novelty of occupation 
by the Russians had worn off, it is a pity that such 
a good example has been wasted upon a Govern- 
ment professing an imperial policy. General Sir 
Frederick Roberts displayed wisdom that seems to 
have been completely thrown away upon the 
Governments of India and at home when he urged 
that the work of pacifying Burmah should be accom- 
plished by the locomotive instead of by the sword, 
and if his advice had been at once acted upon we 
believe that the money sunk in making the lines 
would have been far less than has been lost in send- 
ing punitive parties hither and thither, month after 
month against the dacoits, and in the ravages which, 
in spite of those expeditions, the dacoits have been 
able to effect in every Burmese district. It is true 
that the main line to Mandalay is being completed 
in a dilatory fashion by the Indian Government, 
but General Roberts did not put stress upon this 
railway, which had already been started, and lay 
outside the scope of his remarks, but upon the 
construction of lines to the Chinese frontier in one 
direction and towards the Assam districts in another. 
It has been demonstrated over and over again that 
these lines would be extremely advantageous to 
trade by opening up populous districts, tapping new 
markets, and improving the iron industry at home, 
but the Government keeps on in its blundering 
fashion, trying to pacify Burmah with the bayonet 
instead of by the locomotive, notwithstanding the 
advice of General Roberts, and it begins to be time 
Parliament brought it to book. 


THE STRANDING OF THE ‘‘ INvicTA.”’ 


The temporary stranding of the Invicta has 
brought two facts prominently before the public. 
It has shown under what difliculties the Dover- 
Calais trafic is carried on, and how great is the 
skill and care with which it is conducted. Day by 
day the boats run with the same regularity as the 
trains, and passengers go on board without a doubt 
crossing their minds that they will be landed safely 
on the other side. As far as they can see the trip 
is a very ordinary and common-place piece of navi- 
gation. There is no appearance of excitement, nor 
anything to suggest anxiety. If it were not for 
the careful watch that is kept one might almost 
imagine that the steamer followed its course auto- 
matically as does a locomotive under the guidance 
of the rails. But those who are acquainted with 
the true facts of the case are aware that the officials 
of the London, Chatham, and Dover Railway work 
in the face of very great difficulty. The Calais 
harbour has always been most unsatisfactory, and 
although considerable sums have been spent upon 
it of late years, it still remains quite unworthy of 
its position as the chief avenue of communication 
between two such countries as Eagland and France. 
As we have just seen, a few days of wind from one 
quarter fills up the channel with sand till the boats 
skim the bottom. The marvel is how the captains 
contrive to pick their way in and out night after 
night in all weathers. On our own side we have a 
deep water harbour, with a fine pier; the steamers 
are fast and commodious, and the entire arrange- 
ments for the convenience of passengers which have 
been conceived and carried out by Mr. William 
Forbes, the able Continental traftic superinten- 
dent of the London, Chatham and Dover Railway 
Company, are on a most liberal scale. The strength 
and seaworthiness of the vessels is shown by the 





fact that the Invicta has come off the sand without 
the slightest injury beyond a few broken port lights, 
and this in spite of lying for several days on a lee 
shore, with a nasty sea breaking over her, and 
being subject to the dragging of five tugs. Surely 
it is time that our neighbours across the Channel 
approached the subject in the same spirit as our- 
selves. The Northern of France Railway is a 
splendid property paying large dividends, due to a 
great extent to John Bull’s propensity for foreign 
travel. An enlightened policy would devote very 
considerable sums to rendering the harbour of 
Calais safe and accessible in all weathers and at all 
states of the tide. Fortune and good seamanship 
have hitherto made up for the deficiencies of the 
French port, but it is not wise to trust the fickle 
goddess too far. Much better would it be to com- 
mence the construction of a really commodious 
harbour, and carry it out with all despatch. Even 
as a national work it would pay, for the gains are 
not to be counted merely by the fares. The 


Englishman goes on to the Continent to spend 
money and not to make it, and if the stream of 
tourists is increased the effect will be felt on every 
railway in the country. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The tone of the market 
last Thursday was again most depressing, and the price 
of Scotch warrant iron declined 1d. per ton further, the 
closing transaction, 38s. 64d. cash, being within 1d. of last 
year’s lowest price. Buyers of Cleveland iron closed 
steady at their offer of the previous day, 31s. 5d. per ton 
cash, while sellers came down 4d. in their demand. 
Hematite pig iron closed at 41s. 4d. cash buyers, being 
4d. per ton lower. A somewhat better tone asserted 
itself on the following day, and there was a fully better 
demand for pig iron warrants. Scotch iron recovered 4d. 
in price in the afternoon, and hematite warrants re- 
covered 1d., while the price of Cleveland iron closed 1d. 
~ ton lower. The closing settlement prices were— 

cotch, 383. Gd. per ton; Cleveland, 31s. 44d. ; hematite 
warrants, 41s. 44d. per ton; and on the week the decline in 
price was, respectively, 14d., 2d., and 1d. per ton. There 
was a feeling of great depression in the pig iron market on 
Monday, partly on account of the falling off reported in 
the shipments, as compared with those of the previous 
week, and with those of the corresponding week of last 

ear. In respect of cash transactions the price of Scotch 
iron broke the lowest record for last year, the price fall- 
ing to 383. 5d., being the lowest quotation since June, 
1886, and 4d. under last year’s lowest price. At the close 
the settlement prices were—Scotch iron, 383. 44d. per ton ; 
Cleveland, 3ls. 3d.; hematite iron, 41s. 44d. per ton. 
There was a quiet tone in the market yesterday, and 
only a small amount of business was done ; but the feel- 
ing was rather firmer in the afternoon, and Scotch iron 
improved in price 4d. per ton. There were no transac- 
tions reported in Cleveland iron. Sellers in the forenoon 
advanced prices1d. per ton, but came down $d. in the 
afternoon, without a transaction, buyers remaining at 
their closing pric? of the preceding day, and 14d. per ton 
under sellers. The price of hematite iron closed as on 
Monday. The market wasagain flat to-day, and warrants 
reached a lower range of prices. Bothin the forenoon and 
the afternoon Scotch iron touched 38s, 34d, per ton cash, 
but atthe close in the afternoon sellers were holding out 
for 38s. 44d. cash. As low as 31s. 2}d. cash was quoted 
for Cleveland warrants, and 41s. 14d. for hematite iron, 
but both improved a little towards the clos3. Speculation 
in pig iron warrants seems to be at a very low ebb at pre- 
sent, and there is likewise an absence of any brisk demand 
for Scotch iron from the leading foreign centres of com- 
sumption with the result that a depressing effect is pro- 
duced upon the special brands. It was thought that an 
improvement in the political position of affairs abroad 
might have exerted a favourable influence on the local pig- 
iron market, more especially as it was accompanied b 
some strength in the Cleveland situation, Taking ad- 
vantage of the abnormally low prices of Scotch iron some 
of the large consumers have lately been making large pur- 
chases. The number of blast furnaces in actual operation 
still stands at 87, or six more than the number blowing at 
this time last year, and the stocks are still going on in- 
creasing. Last week's shipments of pig iron from all Scotch 
ports amounted to 9224 tons, a compared with 9709 tons 
in the corresponding week of last year. They included 
1150 tons to the United States, 1085 tons to Canada, 
249 tons to India, 355 tons to Australia, 270 tons to Italy, 
145 tons to Holland, 505 tons to China and Japan, smaller 
quantities to other countries, and 4663 tons coastwise. 
From the large quantities being sent coastwise every week 
it is evident that the home consumption is in a more 
healthy state than was the case some time ago. The stock 
of pig iron in Messrs. Connal and Co,’s public warrant 
stores stood at 976,068 tons yesterday afternoon, as against 
973,879 tons yesterday week, thus showing an increase for 
the week of 2189 tons. 


Foreign and Colonial Shipments of Machinery, d&c.— 
Last week there were reported shipments from Glasgow to 
foreign and colonial ports of goods to the value of about 
70,000/., and including locomotive engines to Bombay, 
machinery, sewing machine parts, steel manufactures, 
iron manufactures, &c. 


Important Spanish Contract.—Messrs. William Beard- 
more and Co., Parkhead Forge and Steel Works, Glasgow, 





have just secured a very important Spanish contract. 
They have obtained orders for the steel tlie plates re- 
quired for the two twin-screw cruisers which are being 
built for the Government of Spain at Barcelona. These war 
vessels are similar to though rather larger than the Reina 
Regente, which was lately supplied to the Spanish Ad- 
miralty by Messrs. John and James Thomson, of Clyde- 
bank. Messrs. Beardmore and Co. are also tosupply the 
crankshafts for the engines, and each of the four will 
weigh 65 tons. 


Glengarnock Steel Works. —Important extensions are 
about to be carried out at Glengarnock Steel Works of 
such a character as to have necessitated the suspension of 
operations at one of the principal portions of the works. 
They will include the erection of three or four furnaces 
for making Siemens steel, and the laying down of a large 
plate rolling mill. There will likewise be other exten- 
sions and improvements so as to make the works very 
complete. 

Important Contract for Kilmarnock.—The Glenfield 
Company (Limited), Kilmarnock, have been successful 
in securing an important contract for the Metropolitan 
Board of Works, London, in connection with the sewage 
outfall on the Thames. The amount of the contract is 
between 40,0007. and 50,000/., and will afford employment 
to a large number of men in the town and district. The 
nature of the work is entirely hydraulic—engines, boilers, 
rams, accumulators, pipes, cast-iron movable weirs, &c. 


Clyde Shipbuilding Trade.—Last month’s output of new 
shipping from the Clyde shipbuilding yards, while in ex- 
cess of that for the same month last year, was considerably 
short of that of April for several years back. The output 
comprised 25 vessels of a total of 16,492 tons, being an 
increase of 5391 tons over that of April, 1887, but 16,408 
tons short of the output in the same month of 1883. Over 
the four months of this year 65 vessels, of an aggregate 
of 62,223 tons, have been launched, being 2243 tons more 
than for thesame period of last year, but 53,611 tons short 
of the output of corresponding period of 1883. Eighteen of 
the vessels Jaunched last month were steamers, and seven 
were sailing vessels. 


Cost of New Shipping.—First-class full-powered pas- 
senger steamers at the present cost from 26/. to 30/. per 
gross register ton, and cargo steamers are to be had at 
from 12/. to 14l. per gross register ton, or 8/7, to 9/. per ton 
deadweight, while sailing vessels can be had at from 
6l. to7l. per ton deadweight. 


Shipbuilding Work at Port-Glasgow.—The various ship- 
building yardsin Port-Glasgow continue in most cases to 
have a good supply of work in hand. The only contracts 
which were booked during the past month fell to the lot 
of Messrs. Murdoch and Murray, who have contracted 
with the trustees on the estate of Messrs. Blackwood and 
Gordon to finish a large steamer of 3700 tons now in 
frames, and which will give employment to a large num- 
ber of workmen, and to Messrs. David J. Dunlop and 
Co., who have booked an order to construct a caisson for 
the docks of Nova Scotia. In all there are nineteen 
vessels in hand in Port-Glasgow, of a total of about 
42,000 tons. 

Gunboat Contract for Greenock.—Messrs. Scott and Co., 
Greenock, have just secured a contract from the Ad- 
miralty to build two first-class gunboats, of 850 tons each, 
and to be named the Sparrow and the Thrush. The 
engines, which will beconstructed by the Greenock Foundry 
Company, are to be 1200 horse-power each. The vessels 
are to be constructed in the old woodyard, where the 
now defunct firm of Messrs. Robert Steele and Co. built so 
many fine Cunard steamers and China clippers. 


Rivetters’ Strikeat Greenock. —The strike of the Greenock 
ship rivetters, so far as the yards of Messrs. Russell and 
Co. is concerned, is at an end, the men to the number of 
about 150 having resumed work last Thursday. They 
came out on strike nearly a month ago for an advance of 
a shilling on the hundred rivets—namely, from 7s. 6d. to 
8s. 6d. Messrs. Russell and Co. eventually made an offer 
to compromise the matter by giving the rivetters an ad- 
vance of 9d. per 100 rivets, which they wisely accepted 
and again started their work. 


NOTES FROM THE SOUTH-WEST. 

Cardif.—The demand for steam coal has improved 
during the last few days, and the existing activity in 
business is expected to continue for some time. Last 
week’s shipments amounted to nearly 190,000 tons. Prices 
have shown firmness, special coal making 93. 3d.; best 
bunker coal, 83. 6d. ; and good dry coal, 8s. 3d. per ton. 
The house coal trade has shown weakness in consequence 
of the advance of the season. The patent fuel trade has 
remained without improvement. The iron and steel 
trades of the district have not been very active, and the 
shipments made have been comparatively unimportant. 
A good demand for rails is anticipated, however, on 
Indian account. Heavy section steel rails have made 
3l. 17s. 6d. to 41. 28, 6d., and light section ditto 4/. 12s. 6d. 
to 5/. 5s, per ton. 


Gas in the West.—The Okehampton Gas Company has 
decided to reduce the price charged for gas from 5s. 10d. 
to 5s. per 1000 ft. from March, 1888, and to discontinue 
the practice of allowing discount. The Totnes Gas Com- 
pany directors have just issued their annual report, in 
which they recommend a dividend of 10 per cent., and a 
reduction in the price of gas from 3s. 10d. to 3s. 8d. per 
1000 cubic feet from June, 1888, 


Bridgwater Railway.—For some time past a good deal 
of preliminary work has been carried on by the contractors, 
and on Tuesday the firet sod was turned by Alderman 
Peace, one of the directors. The new line will extend 
from Bridgwater to Edington, on the Somerset and 
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Dorset Railway, now worked jointly by the Midland and 
the London and South-Western Companies, with whose 
systems Bridgwater will accordingly be placed in direct 
communication. 


The Electric Light.—The Exeter Town Council, after 
much debate, on Wednesday passed a resolution affirming 
the desirability of lighting a portion of the city by elec- 
tricity, if it could be done at a reasonable cost as compared 
with gas. The council further appointed a special com- 
mittee to make inquiries upon the subject. 


The Bath and West of England Agricultural Society.— 
The approaching meeting of the Bath and West of Eng- 
land Agricultural Society at Newport promises to be a 
successfulone. The exhibition of implements, machinery, 
&c., will be one of the largest which the Society has ever 
held, 6550 ft. run of shedding having been applied for, 
against 5693 ft. last year, and 15,330 square feet of un- 
covered ground, against 13,653 square feet in 1887. 


Golden Valley Railway.—On Thursday a select com- 
mittee of the House of Lords resumed the hearing of 
evidence with respect to the Golden Valley Railway Bill. 
The committee consulted in private, and on the doors being 
reopened the chairman said it had come to the conclusion 
that it was inexpedient to proceed with the Bill. 


A Leaky Torpedo Boat.—Representations have been 
made to the Lords of the Admiralty as to the condition 
in which No. 36 first-class torpedo-boat was allowed to 
leave Portsmouth. The boat was one of two which 
left Plymouth last month in convoy of the Porpoise, for 
service on the China station. The lieutenant in com- 
mand reports that after leaving Ferrol extensive leaka 
manifested themselves in the wake of the crew’s living 
compartments, and also in the condenser and collision 
compartments, as much as 8 in. of water being made during 
one night. An attempt was made to relieve the vessel by 
means of the hand pump, but through some defect this 
ceased to operate, and recourse was had to the steam 
ejector, which necessitated a small quantity of salt water 
being admitted to the boilers. An examination of the 
shell of the boat showed that the leakage occurred at the 
rivets holding the plates, and the Admiralty have called 
upon the dockyard officers responsible for the passing of 
the work for an explanation. 


Eastern Dry Dock and Engineering Company (Limited). 
—A special meeting cf this company was held at New- 
port on Thursday to consider a proposal for leasing the 
company’s works, The scheme submitted to the meeting 
provided for the formation of a new company with a 
nominal capital of 35,000/., for the purpose of taking over 
the Brithdir Wharf and Sharpness Works, and sub-leasing 
for the remainder of the term for which the existing com- 
pany holds the Eastern Dry Dock property, the new com- 
pany to pay to the old one an annual rent of 10007. for the 
first two years, 12001. for the next three years, 1500/. for 
twenty years following, and 2000/7. for the remainder of 
the term. After a good deal of discussion, it was decided 
to adjourn a decision upon the subject to another meeting 
to be held in the course of this month, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Yorkshire Miners’ Association and the Special Rules.—On 
Friday a circular was issued by the officials of the York- 
shire Miners’ Association, stating that Mr. F. N. Wardell, 
Her Majesty’s Inspector of Mines for Yorkshire, had re- 
quested representatives from about fifty of the leading 
collieries in Yorkshire who have sent objections to the 
proposed new special rules, to meet the colliery owners’ 
committee on the question, at Wakefield, the next day. 
The men did so, and the result of their representations is 
awaited with much interest by the mining p»pulation 
th:oughout the county. 


Hulland Barnsley Railway.—An adjourned meeting of 
the shareholders in this company was held on Friday at 
Hull for the purpose of receiving the results of the polling 
on a resolution moved at a previous meeting by Colonel 
Smith, the chairman, that the Bill embodying the agree- 
ment with the Midland Railway Company be proceeded 
with in Parliament. The scrutineers had raported that 
they could not make up the returns in time for the meet- 
ing, and the proceedings were consequently adjourned to 
the 7th inst. It appears that there has been a consider- 
able dispute as to proxies. The promoters of the agree- 
ment have objected to the proxies given to Mr. Lowerfeld 
being cast against the agreement, as they contend they 
were obtained on the understanding that they were 
to be used in favour of it. On the other hand, a number 
of Mr. Trotter’s proxies have been objected t» by the op- 
posing directors, and the result of these and other dis- 
putes cansed a deadlock. The feeling between the re- 
spective partieson the Board runs wrens, Poe 


Trade.—Business in the locality of which Sheffield is 
the cantre, is only moderate, but about Leeds things are 
brisk, particularly in the engineering department. Orders 
booked about the beginning of the year have been well 
followed up, and this keeps the majority of firms fully 
employed. Some of the houses are running their plant 
day and night, and even this does not suffice for the turn- 
ing out of the work as rapidly as it is wanted. Wrought- 
Iron pulleys and drums are especially called for, particularly 
by houses engaged in the Cape trade. In addition to the 
numerous small locomotives which are being supplied to 
big contractors, many engines of a similar type have 
lately been ordered for colliery work in Yorkshire and 
the Midlands. Agricultural implement makers are look- 
ing forward to a good season ; the work done in this de- 
partment is mostly for abroad, notably Australia and 
South America. A deputation from Sheffield has pro- 
ceeded to London with reference to a statement in the 
teport of the Select Committee on Army Estimates bear- 








ing upon the production of steel implements for military 


purposes. The Secretary of State has given his assurance 
to Mr. Stuart Wortley, M.P., that this interpretation is 
a mistake, and that no change whatever will be made in 
the present system. The house coal trade, notwithstand- 
ing the cold weather, appears to be falling off. 


The Late Mr. R. Hadfield’s Foundry Business.—The well- 
known steel and iron foundry business of the late Mr. 
Robert Hadfield, of Sheffield, is being converted into a 
limited liability company. The capital is fixed at 140,000/., 
the family to receive 50,000/. in debentures at 5 per cent. ; 
33,0002. in paid-up shares, and 57,0007. in cash. The 
specialities of the firm are steel castings, and steel wheels, 
axles, cylinders, &c., for colliery, railway, tramway, engi- 
neering, marine, and military purposes. 

Local Exports to the United States.—The returns of local 
exports to the United States for the quarter ending 
March 31, show a considerable falling off as compared 
with the eoreepenting quarter of last year. There is, 
however, an increase of nearly 10,000/. in the value of the 
steel exported. Cutlery shows a decreased export of a 
little more than 1500/. The falling-off in the total value 
of the exports through the Sheffield Consulate, as com- 
pared with the corresponding quarter of last year, is 
49,0887. The total local exports for the quarter ending 
March, 1888, were 156,699/, 16s., as compared with 
205,7871. 193. in the correspunding period of last year. 

New Water Supply for Wakefield.—New water works at 
Wakefield, which have cost 350,000/., were opened yester- 
day. The old supply was from the polluted River Calder, 
the new will be from the Dee near Ripponden. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was again 
a large attendance on ’Change at Middlesbrough, but the 
market was dull and there was next to no business trans- 
acted. The reports from Glasgow were more depressing, 
and in sympathy with that fact No. 3 Cleveland pig iron 
was quoted 3ls. 6d. per ton for prompt delivery. Pro- 
ducers, however, still hold out for 32s. and point to the 
steady demand, the reduction of stocks, and the continued 
exceptionally good shipments. It is also expected that 
the monthly returns of the Cleveland Ironmasters’ Asso- 
ciation will show a very considerable reduction in stocks 
during April. On Monday night, Messrs. Connal and 
Co., the warrant storekeepers, had in stock at Middles- 
brough, 303,160 tons of pig iron. This is a decrease 
of 2418 tons on last week. In Glasgow ny hold 975,230 
tons. During the month of April there have been ex- 
ported from the port of Middlesbrough 90,641 tons of pig 
iron, a third of which has been sent to Scotland, 22,500 
tons to Germany, and the remainder to other countries. 
Makers in the North of England feel the effects of the 
competition with Glasgow, and are particularly waiting 
an increase in demand. The stocks of pig iron in Scot- 
land are very heavy, and are growing larger every week. 
There will soon be upwards of a 1,000,000 tons of pig iron 
in stock at Messrs. Connal and Co.’s Glasgow warrant 
stores. There must come a time when money will not 
be so easily raised in the face of such enormous stocks 
which are accumulating so rapidly. In the manufactured 
iron trade there is no new feature and prices are un- 
changed. 

Engineering and Shipbuilding.—Engineers and ship- 
builders are still well employed and have work in hand 
which will keep them fully going four some time. There 
have been several launches on the northern rivers since 
our last notice and a number of vessels are so far advanced 
that they will soon be ready for the water. 


The Stel Trade.—This important industry continues 
brisk, and prospects are fairly satisfactory. The dispute 
with workmen at the Eston Steel Works is ended, but 
another dispute has occurred at the Darlington Steel 
Works. It would be well if the steelmakers and the 
workmen employed at the different steel works in the 
North of England could agree upon joining the Board of 
Arbitration, by which means they could amicably settle 
all differences. 


The Salt Trade.—The salt trade of Teesside is still 
rapidly progressing and extending. The Great Northern 
Salt and Chemical Works Company, Limited, is the title 
of a new company just registered with a capital of 200,000/. 
to acquire certain freehold property consisting of 36 acres 
of land at Haverton Hill, opposite Middlesbrough, to 
work the salt deposits thereunder, and to manufacture 
salt, soda, and other chemicals, 





THE PHYSICAL SOCIETY. 

AT a meeting of the Physical Society, April 28, Pro- 
fessor Reinhold, F.R.S., President, in the chair, Messrs. 
W. H. Snelland A. W. Slater were elected members of the 
Society. The following communications were read : 

“On Electromotive Furce by Contact,” by Mr. C. Y. Burton, 
B.Sc. The object of the paper is to discuss the seats of 
the electromotive forces developed by the contact of con- 
ductors. By considering the distribution of electricity on 
the surfaces of the conductors, and from the fact that the 
potentials throughout their masses are constant except 
about a thin layer near the junction, the author deduces 
that the molecular action which gives rise to a contact 
electromotive force between two conductors is confined to 
the immediate neighbourhood of the junction. If E be the 
contact electromotive force and M the quantity of elec- 
tricity which passes across the junction when two metals 
originally at the same potential are placed in contact, it 
is shown that the work done is E M, half of which is 
spent in producing heat and half in raising the potential 





energy of the system. Since the conductors are supposed 
to be kept at a constant temperature, and the action which 
gives rise to the electromotive force is confined to the im- 
mediate neighbourhood of the junction, the molecular 
energy must be absorbed at the junction. By supposing 
the surface of contact very small and the capacity of the 
system large, it is shown that heat and chemical action 
are the only kinds of energy which fulfil the required 
conditions of supplying an indefinite amount of energy. 
Hence for substances chemically inactive the true contact 
electromotive forceis equal to their coefficient of the Peltier 
effect expressed in absolute measure; and for substances 
chemically active but devoid of Peltier effect, the electro- 
motive force is equal to the energy of combination of one 
electro-chemical equivalent. 

Since metal-metal contacts can only be the seats of 
Peltier electromotive forces, it is inferred that the appa- 
rent contact electromotive force (measured inductively) 
must be due chiefly to air-metal contacts. 

A list of analogous properties of Peltier and chemical 
electromotive forces is given in parallel columns. The 
results of some experiments on the contact electromotive 
force of glass and ebonite with mercury are tabulated, but 
they are very irregular, and the author concludes that 
there is no true and definite contact electromotive force 
between conductors and non-conductors, 

Professors Ayrton, Schuster, Thompson, and Perry dis- 
cussed the points raised, and it was considered that direct 
experiment on contact electromotive force in a very per- 
fect vacuum could alone decidé the question. 

** On a Theory concerning the Sudden Loss of Magnetic 
Properties of Iron and Nickel,” by Mr. H. Tomlinson, B.A. 
Experiments by himself and other observers have shown 
that the temperatures at which iron and nickel lose their 
magnetic properties depend on the specimens used and 
the magnetising forces employed, but the temperature at 
which they begin to lose these properties are definite ; 
for nickel about 300 deg. Cent. and iron about 680 deg. 
Cent. The author’s own experiments on “‘ Recalescence 
of Iron” show two critical temperatures, and Pinchon has 
shown by calorimetric measurement that between 660 deg. 
and 720 deg. Cent., and between 1000 deg. and 1050 deg. 
Cent, heat becomes latent. All these facts seem to indi- 
cate a molecular re-arrangement about these tempera- 
tures. In his proposed theory he assumes that the mole- 
cules of iron (say) contain magnetic atoms capable of 
motions of translation and of rotation. These tend to 
form closed magnetic circuits, but at ordinary tempera- 
tures are unable to do so on account of the close proximity 
of their centres. On raising the temperature their centres 
are further separated till at about 680 deg. Cent. their polar 
extremities rush together, forming complete circuits and 
exhibiting no external magnetic properties. On cooling 
down, the centres approach until the gravitation attrac- 
tion overcomes the magnetic attraction of their poles, 
when the magnetic properties reappear. Professor Ayrton 
asked whether the author had made experiments on the 
reappearance of magnetic properties when raised to a 
white heat, and Professor Thompson inquired whether 
cobalt had been tested. Both questions were answered 
negatively. 

** Note on the Graphic Treatment of the Lamont-Frolich 
Formula for Induced Magnetism,” by Professor S. P. 


Thompson, D.Sc. The formula referred to is N= N Si — 


where N = total induction when saturated, N = induc- 
tion due toSi ampreturns, and b = value of Si which makes 


N=4N. Simple geometrical constructions are given 
for plotting the curve when N and } are known, and for 


finding N and l when two pairs of values of N and Si have 
been determined. 

The use of the formula is shown to be justified in prac- 
tice, for as pointed out to the author by Professor Perry 
the curves connecting permeability « and induction B are 
straight lines from B = 7000 to B = 16,000, between which 
dynamos are usually worked. A method of predetermin- 
ing N and b is given for magnetic circuits of known form 
and materials, thus removing the objection often urged 
against the above formula, viz., that it involves two con- 
stants which had to be determined after the magnet was 
made. Two other ‘‘ Notes” by the same author were 
postponed till next meeting. 





LiverPoo. Encineerine Socrety.—At the last meeting 
of this Society Mr. Charles H. Darbishire, Assoc. M. 
Inst. C.E., President, in the chair, the discussion of 
Mr. Webster’s paper entitled *‘ Steam Boiler Explosions,” 
was resumed, and after Mr. Webster had replied, Mr. 
C. F. Bamford read a paper entitled, ‘* Air Brakes.” 
CANALS AND INLAND Navication.—The Society of 
Arts Conference on ‘Canals and Inland Navigation” 
will be held, as previously announced, on Thursday the 
10th and the following two days. The committee have 
been successful in obtaining papers on most of the heads 
proposed for discussion, so that an interesting and 
important meeting may be expected. Persons inte- 
rested can obtain tickets of admission by applying to the 
secretary of the Society of Arts at the offices in John- 
street, Adelphi. 





Be.i’s Aspestos Company, Liwitep.—The firm of 
Messrs. John Bell and Son, 118, Southwark-street, is 
being formed into a limited company, and shares are 
now offered to the public. The capital will be 200,000/. 
in 4000 shares of 5/, each, of which [13,400 are now being 
issued. In addition, 70,000/. of 5 per cent. debentures 
are offered to the public. The firm has made large profits 
during the past three years, and has secured a valuable 
estate of asbestos mineral in Canada, as an addition to 
its present very considerable resources, 
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MISCELLANEA. 
Mr. Conrap W. Cooke was elected a member of the 
Athenmum Club at the last ballot. 


In spite of the exhausted state of the Russian treasury, 
the authorities are spending a sum of 3500/, in haring a 
scientific report prepared on the possibility of diverting 
the River Oxus into the Caspian Sea. 


The annual meeting of the Institution of Mechanical 
Engineers concludes to-day, and the annual dinner will 
be held this evening, the Right Honourable the Marquis 
of Hartington being the guest of the evening. 


The Panama Canal Lottery Loan Bill has been agreed 
to in the French Chamber by 284 votes to128, A clause 
has, however, been added to the original eo of the 
Bill providing that the prospectus of the lean shall point 
out that there is no State guarantee. 


The gross receipts of the 23 principal railways in 
the United Kingdom, for the week ending April 22, 
amounted, on 15,8504 miles, to 1,210,029/., and for the cor- 
responding period of 1887, on 15,724 miles, to1,175,0771., 
an increase of 1264 miles, or 0.8 per cent., and an increase 
of 34,952/., or 2.9 per cent. 


An improved mstallic alloy possessing the important 
properties of great strength, nearly 35 tons per square 
inch, and good casting and forging qualities, has been 
made by Mr. John Bull, of 18, Adolphus-road, Finsbury 
Park. ery satisfactory tests of this alloy have been 
made by Messrs. J. Buckton and Co., of Leeds. 


The annual meeting of the Royal Institution of Great 
Britain was held on Tuesday, May 1. The real and 
funded property now amounts to above 81,000/., entirely 
derived from the contributions and donations of the 
members. The Duke of Northumberland was elected 
president for the ensuing year. 


In reference to the Note in our issue of March} 23, 
concerning the drainage of Lake Aboukir, by centrifugal 
pumping machinery supplied by Messrs. J. and H. 
Gwynne, of Hammersmith Iron Works, London, we are 
now informed that the vuperation is completed, the lake 
having been pumped dry in 456 hours with an expendi- 
ture of 135 tons of coal. 


Mr, Alexander B. Bury, of Moscow, has recently 
launched from his shops at Tzaritzyn the largest barge 
for the carriage of petroleum which has yet floated on the 
Volga. The vessel in question is 400 ft. long, 40 ft. broad, 
and hasa depth of 6ft. It is divided into twenty-one 
tank compartments in three rows of seven each, and on 
a draught of 5 ft. will carry 1650 tons of refined petroleum. 


At a recent meeting of the electrical trade held at the 
offices of the Anglo-American Brush Electric Light Cor- 
poration, Limited, it was decided to petition in favour of 
Lord Thurlow’s Bill, now before the House of Lords, to 
amend the Electric Lighting Act of 1882, and a petition 
has accordingly been extensively signed by the principal 
electrical companies and firms, and by gentlemen repre- 
senting the scientific interests of the industry. 


We have received from Messrs. Bemrose and Sons, of 
Trongate, Derby, and 23, Old Bailey, London, several 
samples of photographio reproductions of mechanical 
and architectural tracings. The blue prints are of ex- 
cellent colour and sharpness, while an example of print- 
ing in dark purple lines on white ground is particularly 
good. It is scarcely to be distinguished from an Indian 
ink drawing. 'If the process is easy of application it should 
bea formidable rival to the blue printing. 


Mr. Hiram Maxim, the inventor of the automatic gun, 
has now devised a new type of dynamite gun. As 
in the Zalinski type the motor power is furnished by 
compressed air, but in the new gun this air is saturated 
with hydro-carbon, forming an explosive mixture, which 
is fired when the projectile has traversed a portion of the 
barrel. By this device the high air pressure required on 
the Zalinski system can be greatly reduced, without 
diminishing the range of the projectile. 


The directors of Robert Boyle and Son, Limited, venti- 
lating engineers, London and Glasgow, have resolved to 
pay an instalment on account of dividend at the rate of 
12 per cent. per annum, free of income tax, for the half- 
year ending March 31 last, payable April 23. The 
directors attribute their adility to pay this very satis- 
factory dividend, which has been paid each year since 
the formation of the company, to the great demand for 
the latest improved form of the self-acting air pump 
ventilators (patented 1882) which they now make, and to 
the low price at which it is sold. 


On Saturday, April 28, both the United States cruiser 
Yorktown and the new dynamite cruiser were launched 
from Cramp’s shipyard. The first-named is an un- 
armoured vessel of 1700 tons displacement, and is fitted 
with twin-screw engines designed to give a speed of 17 
knots. Her main armament consists of six 6-in. steel 
breechloading guns. The dynamite cruiser is of 725 tons 
displacement, having twin-screw engines of 3200 horse- 
power, with which it is expected that a speed of 20 knots 
will be obtained. Her armament will consist of three 
pneumatic guns, placed side by side, the aiming of which 
will be effected by the rudder of the ship. 


The installation of isolated siren fog-horns on Ailsa 
Craig (see vol. xli., paze 108) has just received an addition 
by the erection in the engine-house of a pair of miniature 
horns, which faithfully reproduce the notes of the large 
horns, the sound being conveyed telephonically. This has 
been done to assure the man in charge that the horns are 
working efficiently, for it often happens that owing to the 
violence of the elements the sirens cannot be heard in the 
engine-house, as they are at the opposite side of the rock 
nearly «mile away. The new arrangement isthe inven- 





tion of Mr. C. Ingrey, of Queen Victoriv-street, who con- 
structed the original machinery. 


The barque Anne Main left Port Blair on February 11 
with a cargo of 530 loads of Padouk timber for the London 
market. Should this timber be sold at remunerative rates 
regular shipments will be made. ‘This timber is very 
strong (P==827) and durable; its weight is 55lb. to the 
cubic foot. It has been used for gun carriages both in 
India and in England ; furniture made of it was exhibited 
in Paris in 1878, and since in the Exhibitions of Calcutta, 
Edinburgh, and London, and was greatly admired. Its 
handsome appearance—equal if not superior to that of 
mahogany—makes it a suitable wood for furniture, fittings 
of railway carriages and ships’ saloons, and for carriage 
building, while its-great strength and durability recom- 
mend it for all constructive purposes where first-class 
timber is necessary, 


Two direct driven dynamos, running at 320 revolutions 
per minute, have just been completed by the Anglo- 
American Brush Electric Light Corporation, Limited, for 
the Italian Government, Each dynamo is constructed 
for an output of 200 amperes at an electromotive force of 
65 volts, and is driven by a pair of engines having 
cylinders 94 in. in diameter by 6 in. stroke. The large 
size of the cylinders is due to the fact that there is an 
available steam pressure of only 35'lb. on the slips on 
which the machinery is to be fitted. Between the crank- 
shaft and the armature shaft there is interposed a universal 
joint, combining the features both of a Hook’s and an 
Oldham coupling. In addition to this there is a frictional 
device to modify the shock which the armature might 
otherwise receive in case of water entering the steam 
cylinder. 

On Friday, the 4th inst., an injunction is to be applied 
for in the High Court of Justice, Chancery Division, to 
restrain Mr. W. Pritchard Morgan from removing gold 
from the Mount Morgan mine, under the following 
circumstances: Up to September last this particular 
mine, from which such large quantities of gold are now 
being obtained, had been worked by various parties with- 
out any interference on the part of the Crown. In these 
circumstances Mr. Pritchard Morgan obtained from Mr. 
J. Chidlaw Roberts the sole right to work the mine under 
a thirty years’ lease, at a royalty of one-fortieth the pro- 
ceeds of the mine, but in no case was the rental to exceed 
400/. per annum. At this point in has stepped the Crown, 
who claim from Mr. Roberts a royalty of one-thirtieth 
the amount of gold removed, so that this gentleman runs 
a fair chance of being ruined owing to his being the free- 
holder of the only gold mine in the kingdom. 


The competition between manufacturers of compound 
armour-plates was concluded on board the Nettle at 
Portsmouth a few days ago. The plate tested was by 
Sir John Browne and Co., Sheffield, and measured 8 ft. 
by 6 ft., with a total thickness of 10in. It was fired at 
by the 6-in. breechloader. The two rounds with chilled 
Palliser broke up against the steel face, but the three 
French steel shots which were afterwards directed against 
it penetrated the plate at each instance. It is now in- 
tended to experiment with solid steel plates of similar 
dimensions and under similar conditions, with a view of 
practically determining once for all the respective merits 
of the two systems of armour protection. The competi- 
tion in compound armour was confined to the Sheffield 
firms, but in the competition between solid steel plates 
we believe eleven native manufacturers have entered. 


At a general meeting of the King’s College Engineering 
Society, held on Tuesday, May 1, Mr. A. H. Preece 
delivered his presidential address. He took for his sub- 
ject the question of electric lighting from central stations, 
and described the following systems: 1. The direct 
parallel as still used in the Edison system in New York. 
2. The three-wire system used by Edison in America, and 
patented by Dr. Hopkinson in England. 3. The direct 
multiple series proposed by Mr. Bernstein. 4. Distribu- 
tion by means of alternate current transformers. 5. Dis- 
tribution by means of secondary batteries as adopted by 
Mr. Crompton at Kensington Court. 6. Distribution by 
means of continuous current transformers, He then pro- 
ceeded to compare the system of transformers and that 
of secondary batteries, and concluded by stating the 
various charges to consumers made by the different 
electric light companies in England. 


On Thursday evening, the 26th ult., at the ordinary 
meeting of the Leeds Association of Foremen Engineers 
and Draughtsmen, a paper was read by the President, 
Mr. J, C. Moorhouse, on ‘* Emery and Sandstone Grind- 
ing,” more particularly in relation to the grinding of 
cutting tools for machines. The lecturer deplored the 
manner in which the tool grinding stones and wheels 
were neglected in the majority of work, and said the 
speed of the stones in the same will vary from 200 ft. to 
400 ft. per minute. He recommended a speed of 1000 ft. 
per minute for sandstone wheels for tool grinding, and 
that the driving pulley should be of such a size that the 
agp: ope d speed is half that of the stone, so that the pulley 
on the stone spindle should be just half the diameter of 
the stone. The Sheffield grinders consider 4000 ft. per 
minute a safe speed, providing the stone is without flaw 
and properly balanced. Turning to emery wheels, Mr. 
Moorhouse remarked that twenty-five years ago Mr. 
Thomas Greenwood built up a large disc for grinding files; 
it was made of blocks of emery held together with cast- 
iron plates. This form of wheel has recently come again 
into use. The speed at which an emery wheel should be 
run should be between 5000 ft, and 6000 ft. per minute, 
and, if properly used, should grind off twelve times the 
amount of steel by weight to that removed from the wheel 
in ordinary tool grinding, but if an automatic machine 
was used, forty times the weight of metal to one of emery 
wheel might be arrived at, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 19, 1888. 

AMERICAN ironmaking interests are deeply concerned 
in the Tariff discussion now in progress at Washington, 
A vast amount of business is held back on this account, 
Prices have been steadily declining for six months, 
and are now at a point when many furnaces must bank 
up or blow out unless sales can be made at present 
figures. Should the proposed reductions not be made 
the general opinion is that a large volume of business 
would be done by buyers who would hasten to avail 
themselves of the advantage of the very low prices 
now ruling, which manufacturers will not care to 
advance until they have at least secured two or three 
months’ business, Our January imports at all ports 
were 77,683 tons; February, 89,755; March (esti- 
mated), 95,000 tons. The weekly blast furnace pro- 
duct is 113,000 tons against 147,000 tons last Novem- 
ber. The anthracite iron production has fallen off 
from 40,000 tons per week to 30,000 tons in that time, 
The blowing out of quite a number of furnaces is pro- 
bable in Ohio and in the vicinity of Pittsburg. At 
this iron centre one-third of the ironmaking capacity 
is temporarily idle and one or two steel rail mills are 
idle, because of the difficulty of obtaining orders in 
competition with rail mills east of the Alleghenies 
and in the west. To-day’s quotations are 31 dols. and 
32 dols. at eastern mills, 33 dols. and 34 dols. at Chicago. 
Orders will be placed this week for 18,000 tons steel 
rails to be delivered at Gulf and Pacific coast ports for 
the construction of roads near by. Several new and 
long lines have been projected and railmakers feel quite 
encouraged at the prospects. The idle iron and steel- 
making capacity is so great that no improvement in 
prices is probable for months to come. It amounts to 
1,800,000 tons of crude iron per year. This sudden 
and extreme falling off is not fully warranted by the 
general trade conditions, but it is done in pursuance 
of the American policy of manufacturing only to order. 
There isa better feeling in railroad circles generally, 
and within a few days large orders for rails, cars, loco- 
motives, and railway building materials have been 
placed. The electrical welding of steel rails is receiv- 
ing considerable attention. Contracts have been placed 
for the laying of a 210-mile oil pipe from the Ohio oil- 
fields to Chicago. The cost of the line will be 
2,500,000 dols. It is intended to introduce crude 
petroleum in the manufacturing districts all along the 
line and in Chicago, in competition with raw coal which 
is now supplied from several coal-producing States, 
The manufacturers of electrical machinery are all over- 
crowded, and combinations of electrical interests are 
in contemplation to control prices in view of the com- 
petition that must inevitably arise in a short time. 





ON STEREOSCOPIC PHOTOGRAPHY.* 
By A. Stron, 

It is a matter of surprise and regret that so beautiful 
an invention as the stereoscope by Sir Charles Wheat- 
stone, and its later modification by Sir David Brewster, 
should have shared the fate of other novelties, and should 
have been (at least as a popular instrument) a nine days’ 
wonder. Probably the stereoscope will never become 
popular again—unless, perhaps, some new departure is 
made in it, 

What is, however, more surprising is that amateurs do 
not more irequently avail themselves of the means at 
their command, through the stereoscope, of giving certain 
charms to their productions, which they could not obtain 
in any other way—such as the effect of relief and solidity 
of the objects represented, as well as depth of scene. 

T have heard it said that the reason why stereoscopic 
photography is not practised more often is that it gives 
too much trouble, and requires more time than the ama- 
teur can generally bestow upon it. If this be the only 
disadvantage, then I think I can show that in order to 
produce a good stereoscopic slide no more trouble nor time 
need be expended than in making a half-plate or quarter- 
plate picture, if the proper means be at hand. 

There is, however, one other obstacle, and that is that 
at the present time there are but few stereoscopic cameras 
in the market, and perhaps none at all of the detective 
class. But there can also be no doubt that makers of 
photographic apparatus will soon produce cameras and 
other necessaries, if they find that there is a demand for 
such articles. 

The Camera.—The simplest way of obtaining a stereo- 
scopic camera is by taking out the rising front of an 
ordinary half-plate camera, and replacing it by a front 
with twolenses. The only other arrangement necessary 
is a partition inside the camera, which divides it into two 
compartments, and which can be made of thin wood, 
cardbosrd, or other suitable material. 

Much can be done with such a camera, but since we are 
now moving in the right direction by using detective 
cameras for instantaneous work, a stereoscopic detective 
camera is what is really wanted. : 

In order to make a camera of the last-named descrip- 
tion, many conditions have to be fulfilled, and on this 
account, together with the fact that many of the parts 
have to be in duplicate, such acamera must necessarily be 
more or less complicated. A 

Having felt a strong desire to possess a camera of this 


* Read at the Camera Club, April 5th. 
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class, and not being able to procure it in any other way, | 
T have constructed one myself, a description of which I | 
trust may be interesting to the members of the club. | 
This camera (Fig. 1) consists externally of a square box | 
without any projections excepting a leather strap to serve | 
asa handle. Its dimensions are 9 in. by Sin. by 6Zin. The 
back consists of a slide, which is drawn out when plates 
have to be changed. The plates themselves are in tin 





carriers, eight of which are contained in a compartment 
provided for them in the upper part of the box. The 


plates I use are the usual stereoscopic size—viz., 63 in. b 
34 in. Each plate after being exposed is drawn down wit 
\ts carrier into a lower compartment by a button cr knob, 
which is concealed in the bottom of the box. 





This shifting arrangement for the plates will be readily | 
understood by those who are acquainted with the working | 
of Samuels’ patent back, for it is in fact nothing more or 
less. Instead of. trusting, however, to the tin carriers for | 
the exact position of the plate which is to be exposed, two | 
brass supports are provided at the sides of the compart- 
ment, against which the face of the plate itself rests. | 


In addition to these there are four movable supports 











| touching the face of the plate in the four corners. These 
| are attached to levers, which can be moved simultaneously 


|side of the box. The latter arrangement is used for 
| focussing. It has the effect of pushing the plates further 
| away from the lenses, the extent of movement being 
| controlled by the cam and index named. 

| Suspended by hinges in front of the box is a flap, which 
| has to do duty in three ways. When closed it protects 
the lenses from mechanical injury, and also keeps the 
light from them, while the shutter is being reset for expo- 
sure. When open, it forms a screen against top-light. 
It is also in immediate connection with 

trigger of the instantaneous shutter, which it releases as 
soon as it is opened sufficiently. 

The shutter works between this flap and the lenses, and 
consists of a thin leather screen or curtain, with two 
holes corresponding with the lenses, through which the 
exposure is made. The es ge extremity of this leather 
shutter is fastened to a light revolving cylinder, mounted 
just above the lenses. The latter contains a spring, which 
can be wound up to a more or less degree by an index 
lever at the side of the box. (See Fig. 2.)* 

The action of this shutter is identical with that of an 
ordinary spring-roller window blind. When it is boing 
set for action, it is drawn down by a yom of catgut, whic 

asses through the bottom of the box, and has a little 
a at itsend. There is a separate little spring-barrel 
for the catgut, which winds it back into the box when re- 
leased, while the shutter is prevented from being re-wound 
on its barrel or cylinder by a catch, which can only be 
released by lifting the flap as above described. The time 
of exposure can be varied by this shutter from one- 
twentieth to a sixtieth of a second, according to the ten- 
sion given to the spring in the cylinder. 

Immediately behind the shutter are the lenses, which 
|are a pair of Dallmeyer’s rapid rectilinears, having an 


| * Weare indebted to the courtesy of the secretary of 








the Camera Club for the use of these illustrations. 


| tures is 


the catch or | 


equivalent focus of 4 in. The distance between their 
axes is 3in. They are mounted on a rising front, which 
can be moved up and down by an Archimedean screw,,. 
the end of which passes through the bottom of the box 
and carries an index. i 

The stops are all in one brass slide passing through 
both lens-tubes, which are slotted to receive it. There 
are eight apertures in the slide, four for each lens. A 


| Spring catch is provided for locking the slide in four posi- 
i 8 C ) | tions, in each of which two corresponding apertures are 
| by acam in connection with an index concealed in the | 


concentric with the lens-tubes. The value of the aper- 
» and 


pares . The stops are shifted 
7 Bre 20 


| by an index in the bottom of the box; attached to this 
| index is a pinion, which, by means of a rack and a lever, 
| communicates its movements to the brass slide. 
| The only other arrangement to be described is one 
| which enables the operator to make time exposures. For 
| this purpose a catch is provided in the same recess, which 
| contains the index for the regulation of instantaneous 
exposures, which will lock the shutter when the two holes 
| in it are opposite the lenses. The exposure is then made 
| by lifting the flap to the full extent, in which position it 
| will remain by itself during the exposure. It bein 
| necessary in such cases to place the camera on a stand, 
|a brass socket is provided in the bottom of the box for 
| @ screw. 3 
| It will be seen by the above description that the box, 
| or camera, contains all the elements necessary for taking 
| * variety of subjects in or out of doors. 

t may also be mentioned that the whole of the internal 
mechanism is attached to a light framework, which will 
slide out of the box when required, after simply opening 
the back. There are no bellows nor any other arrange- 
ment for reducing the size of the camera when not 
in use. 

It will also be noticed that care has bean taken to con- 
struct this camera in such a manner that all the most 
essential adjustments are controlled from below. This is 
@ most convenient arrangement, as the levers and indexes 
are out of sight, and yet always ready for action. Even 


the operator does not want to see them, for his sense of 
touch suffices to work them. The indexes for focussing 
and altering the time of exposure are necessarily in the 
sides of the box; but they are not often required, and 
are, therefore, hidden by thin sliding covers, 

With this camera, as with any other detective camera, 
an object or view has to be taken without seeing it first. 
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on a ground-glass screen. Therefore, it is convenient to 
have a little view-meter, which will help the operator to 
take up his position at the right distance from the object 
he is about to take. All that is necessary for this purpose 
is a little tube about 1 in. in diameter and # in. long, with 
a thin plate fixed to one end, in which is a hole about 
# in. square. When the open end of the tube is placed 
closely against the operator’s eye, he can see through the 
square hole at the other end of the tube how much of the 
subject is included in his picture. He will also fix in his 
mind the centre of the picture against which he has to 
direct his camera, and he will also see, by imagining a 
horizontal line through his picture at the same level where 
he stands, whether it is advisable for the front carrying 
the lenses to be raised or lowered. He makes the neces- 
sary change; the shutter and stops are supposed to have 
been set already; and all that remains to be done is to 
direct the box towards the central spot in the intended 
picture, lift the flap until he hears the shutter act, and 
the exposure is made. He then pulls the button or knob 
for changing the plates, resets the shutter, and all is ready 
for another exposure. 

The focussing arrangement is not often required ; it is, 
however, useful in cases where one wishes to take a near 
object or group. For this purpose it answers very well 
to ascertain how many paces are required to walk from 
the object to the pe from which the photograph is to be 
taken, and to set the focussing index to that number, the 
scale being divided for the purpose, 

Printing.—In printing from a stereoscopic negative, 
two important conditions have to be considered. In the 
first place, it must be borne in mind that, through the 
wallbeets course of things, the two pictures on the 
negative are reversed—that 1s to say, the right hand side 
of the view is on the left in each picture, and vice versd. 
A print from a stereoscopic negative has therefore to be 
divided in the middle, and reversed. in mounting. The 
second condition is, that care should be taken to mount 
the two pictures in such a manner that the mean distance 
between the same object in each of the two pictures be 
not more than 28 in. If they are too far apart, most 
persons fail to combine the two pictures in the stereo- 
scope, and therefore they cannot see the stereoscopic effect. 

It is true that stereoscopes vary, and so do observers’ 
eyes, and the distance between them ; it is, therefore, im- 
possible to make stereoscopic slides to suit everybody’s 
sight. A happy medium has theretore to be adopted, 
and the condition given above I believe to be that 
medium. 

A well-known method of printing from a stereoscopic 
negative is to cut the sensitised paper double the length 
of one print, and fold the two ends back, so as to meet at 
the middle of the strip; then print both sides while the 
paper remains folded. The strip may hereafter be un- 


folded and cut through the middle, whereby two stereo- 
scopic prints will be the result, each of which may be 


mounted in one piece. 

However ingenious this method may be, it has its dis- 
advantages, and can only be carried out when the two 
pictures on a negative are perfectly upright. But, when 
working with a detective camera, on account of the diffi- 
culty of holding it in a perfectly vertical position, the 
resulting pictures are seldom quite upright, which is a 
matter of indifference, provided one has the means of 
making them upright afterwards. 

For this reason, I have adopted the plan of cutting the 
negative in two halves, and afterwards fixing them, re- 
versed of course, in a printing frame constructed for the 
purpose. The advantage of this plan is, that when the 
two halves of the negative are once properly adjusted in 
the printing frame any number of prints can be taken 
from them without further adjustment in mounting or 
otherwise. 

For the purpose of cutting the negative I have contrived 
a very simple tool, It consists of a thin board, a trifle 
larger than a negative, and what may be called a triple 
T-square. (See Fig. 3.) 

The negative is placed face downwards on the board 
with a white paper between, and the T-square over it. 
It is then necessary to shift the negative sc that the ver- 
tical outlines of building, or other objects in it, are parallel 
with the blades of the T-square. Three cuts are then 
made with a diamond along the three blades, the middle 
cut dividing the negative exactly between the two pic- 
tures. 

It will be seen that by the adoption of this device, 
beside the two pictures being made upright, the distance 
between the similar objects in a finished print is deter- 
mined by the distances between the three blades of the 
T-square. If, therefore, the latter be once properly 
adjusted any number of negatives from the same camera 
may be divided without paying further attention to 
adjustment. 

The printing frame, in which the two halves of the nega- 
tive have now to be placed, is an ordinary half-plate 
frame with a few additions. 

The first of these is a piece of thin plate-glass for a 
support fitting the frame. Over this is laid a mask of thin 
cardboard, also fitting the frame accurately, having a 
rectangular opening of 5? in. by 2f in. (These dimensions 
may have to be varied slightly fur negatives taken in 
different cameras.) Next to the mask are four adjustable 
slides, as shown in Fig. 4, for the purpose of holding the 
two halves of the negative in position. These slides are 
made of sheet zinc, and must be lessin thickness than the 
glass of the negatives. 

Transparencies.—We now come to the most pleasing 
part of stereoscopic photography, which is the production 
of transparencies. These can be made with the aid of a 
stereoscopic copying camera, the advantage of this method 
being that the negative can be preserved as a whole, for 
the inversion of the two pictures is corrected by the second 
inversion which takes place in the copying camera. 





A copying arrangement of this kind is, however, an ex- 
pensive item. It is, moreover, much more convenient to 
obtain transparencies by contact printing. The printing 
frame above described is admirably suited for the purpose. 

It must be borne in mind that a transparency made by 
contact ‘printing has to be viewed with the film side 
towards the observer, otherwise it will ba seen reversed. 
A thin glass must be put over it for protection, and in a 
transparency thus made it is impossible to apply the usual 
ground glass at the back without adding a third glass, 
which would be objectionable. 

A transparency without ground glass, as just described, 
when viewed in a stereoscope, also without ground glass, 
while the same is held over a sheet of white paper, is, 
however, all that can be desired for effect, and is the 
cheapest and simplest form of transparency. 

At the same time, it is not always convenient to hold 
the stereoscope over a white paper, and in that case the 
coarse ground glass in the stereoscope, and the fine ground 
glass at the back of the transparency, are necessary for the 
diffusion of light. 

Transparencies of the latter description can be obtained 
by proceeding as described ; but instead of using plates 
of the usual make to have special plates prepared of 
ground glass with the film on the polished side. 

The transfer papers lately introduced, such as East- 
man’s transferotype, make also very good stereoscopic 
transparencies. The paper in this case is printed by 
contact, and after development squeezed on to a glass 
on which the film remains after the removal of the paper 
support. 

ooking at the film side of such a transparency, the 
picture is reversed, and in order to see it like its original 
it has to be turned round so that the film is at the back 
of the glass. This is, however, precisely what is wanted 
for a stereoscopic transparency, for all that remains to be 
done is to put a plain or ground glass behind it accord- 
ing to taste. 

Multiple Stereoscope.—I have now to say a few words 
respecting the best way of showing a collection of stereo- 
scopic transparencies to a number of persons. Any one 
possessing a large number of transparencies, arranges 
them, naturally, in acertain order, in which he desires to 
show them. Or it may be for the purpose of easily find- 
ingany particular one or other. He can certainly have 
several stereoscopes, and hand them round with pictures, 
but the consequences of such a plan is that the latter will 
not be returned to him in the same order as given out, and 
his collection will be subjected to confusion. 

Bearing in mind this inconvenience, and also the fact 
that all attempts to enable a number of persons to view 
the same stereoscopic picture simultaneously having failed, 
Ihave constructed what may be called a multiple stereo- 
scope, which I find exceedingly convenient for exhibiting 
transparencies. (See Fig. 5.) 

It consists of a light five-sided box, with five stereo- 
scopes arranged around it. It could, of course, be con- 
structed for any number. 

One of the sides of the box opens on hinges, and gives 
access to the interior, where there is a framework capable 
of revolving on a central pivot. This framework is so 
constructed that five transparencies can be placed on it, 
so that each of the latter is viewed through one of the five 
stereoscopes. The framework surrounds a white disc, 
against which the stereoscopes are directed, and which is 
illuminated by a lamp suspended in the centre. This disc 
revolves with the framework, and is provided with five 
notches, into which engages a spring lever, locking it in 
five positions where the transparencies or pictures are 
opposite the stereoscopes. 

The change of pictures takes place through the side of 
the box which opens, and after each change the spring- 
lever is withdrawn, while the disc is advanced one-fifth of 
a revolution, so that each picture has to travel round from 
one stereoscope to the other. 

When constructing this instrument, I soon found, how- 
ever, that it was extremely unpleasant and even painful 
to the eyes to look in one of the stereoscopes while the 
change of pictures took place. I had, therefore, to pro- 
vide all the lenses with shutters, which close automatically 
during each advance of the inner framework. 

Binocular Perspective.—Without exactly entering upon 
the theoretical field of binocular vision, [ have to say a 
few words respecting it, in order that we may recognise 
the best conditions for the production of stereoscopic 
pictures. 

If we look at an object with both eyes, the line of sight 
of one eye forms an angle with that of the other, and the 
one eye necessarily receives an image of that object, 
slightly different from that seen by the other eye. Upon 
this angle of vision, as it is called, or, in other words, 
upon the difference of the images received wy the two 
eyes, mainly depends our estimation of depth of solid 
objects, as well as distance between objects in the direc- 
tion of the line of sight. 

The nearer we are to an object, the greater is the angle 
of convergence of the lines of sight, and the better are we 
able to judge of the depth and solidity of such an object. 
But as the distance between the observer and the object 
increases this angle diminishes until the lines of sight 
become almost parallel. The image in one eye is then 
practically identical with that in the other, and under 
these circumstances we no longer see what is called bino- 
cular perspective. 

It is for this reason that distant scenery seldom makes 
a good subject for the stereoscope. The two pictures in 
such a case being so nearly alike that we fail to obtain 
thereby stereoscopic relief, or perspective. We should, 
therefore, choose subjects at not too great a distance for 
stereoscopic pictures, or, if we take distant views, care 
should be taken to have a foreground, without which our 
picture will look flat and uninteresting. ime 

In order to obtain the effect of binocular perspective in 





the stereoscope, as we see it when we look at natural 
objects, we have to consider two distinct factors. These 
are the focal length of the lenses of the camera, and the 
distance between them. 

Taking the latter condition first, a glance will tell us 
that we cannot do better than adopt for the separation of 
our lenses the same distance which separates our two 
eyes, which is, on an average, 2hin. There are, however, 
reasons for making the distance between the lenses some- 
what greater, since the pictures cannot be larger than 
24 in. if the lenses are only that distance apart. Pictures 
somewhat larger can be obtained by increasing the distance 
between the lenses, the necessary consequence, however, 
being distortion in the shape of exaggerated perspective. 

If not carried too far, this exaggeration of perspective 
is permissible, and is almost necessary, for many persons 
cannot appreciate binocular perspective in the stereoscope 
at all unless it is exaggerated, and very few persons in- 
deed can detect a moderate exaggeration of perspective. 

Our power of correctly estimating distances in the direc- 
tion of the line of sight by binocular vision is an acquired 
faculty, the extent of separation of our eyes being arbi- 
trary, and we ehould be able to do it as correctly if our 
eyes were further apart from each other. 

If it were possible for the distance between the eyes to 
be suddenly augmented, we should for some time see 
everything in exaggerated perspective, until we should 
gradually associate again in the mind the true dimensions 
of things with theirimages, as seen by oureyes. If, then, 
the distance between our eyes were suddenly restored to 
its former condition, we should see for a time everything 
in flattened or diminished perspective, until we again 
become used to the altered state of things. 

In order to verify this fact experimentally, I have con- 
structed an instrument which proves it in a striking 
manner. <A A (Figs. 6 and 7) represents the two eyes of 
an observer looking in the direction of an object B. The 
view is intercepted by reflectors, and the image of B can 
=F, be seen by the double reflection from the reflectors 
CC and DD. The result of this arrangement is the 
same as if the two eyes were looking from the points E E, 
and, therefore, a much larger angle of vision is obtained. 

The instrument is so constructed that the distance be- 
tween the reflectors D D can be varied up to about 12 in., 
so that an observer has thereby the means, of gradually 
increasing his angle of vision. Any one looking through 
this instrument at another person’s face, for instance, at 
about 4 ft. distance, will see the face become more and 
more elongated in the direction of the line of sight, as 
pend reflectors are more and more separated from each 
other, 

If, after gazing intently for a minute or two at this 
exaggerated perspective of the face, the observer suddenly 
looks over the instrument at the face direct, the contrary 
effect is produced, and for a short time the face appears 
perfectly flat, and without any perspective. 

From what is said above, it appears that it is by no 
means necessary to adopt the distance between our eyes 
accurately for the extent of separation of our lenses in 
constructing a stereoscopic camera, although we must be 
guided to some degree by that distance. But there is 
—t to guide us, so far as I know, in determining 
what should be the focus of our lenses, except trial or 
experience; and I should expect to find considerable 
diversity of opinion on this point. All I do is to give my 
own experience. 

I have experimented with lenses varying in focus from 
2kin. to 10in., and have come to the conclusion that 
lenses with an equivalent focus of 5in. and a distance of 
2%in. between their axes are about the best proportions 
when exaggerated perspective is not desired. For a 
moderate exaggeration, however, the distance between 
the lenses may be increased to 3in., and their focal length 
may also be reduced to 4 in. 

Lenses with too long a focus have the disadvantage of . 
taking very little subject in the limited field of a stereo- 
scopic slide; they have, moreover, the effect of diminish- 
ing perspective ; while lenses with too short a focus cer- 
tainly include more subject, but not without the consequent 
disadvantage of over-exaggerating the perspective. . It is 
true that the disadvantages of too long a focus may be 
compensated by a much greater distance between the 
lenses ; but in that case, the relation between binocular 
and geometrical perspective is no longer such as we are 
accustomed to. The result, therefore, must be more or 
less unnatural. 

Volumes might be written on this subject ; but I trust 
what I have said may prove useful to those who are 
thinking of taking up stereoscopic pacing ky and if by 
bringing this subject before the Camera Club I have 
stimulated, even to a small degree, a revival of this 
beautiful and fascinating branch of photography, my 
object will have been attained. 





Sypney TrRaMways.—The New South Wales Govern- 
ment has determined to lease the city tramways fora 
long term of years, on condition that the lessees guarantee 
the introduction of some better motor system than that at 
present employed. Final arrangements for leasing the 
tramways will be deferred until the result of experi- 
ments with electric tramways is made known. 


DENVER AND Rio GRANDE RaILROAD.—The Denver and 
Rio Grande Railroad Company will within two months 
have a third rail laid the entire distance from Denver to 
Leadville, it having been already laid as far as Caron 
City. An extension to Glenwood Park on the new Salt 
Lake City line is laid with standard gauge ties, so that by 
simply moving one rail the gauge can be widened. _ It is 
expected that the extension to Salt Lake City will be 
completed this year. 

















May 4, 1888.] 


ENGINEERING. 





445 








‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
CompizD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 
he number of views given in the Specification Drawings is stated 
a ph Arad price; where none are mentioned, the 
Specification is not illustrated, 
Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 2 
Copies of Specifications may be obtained at 38, Cursitor-street, 
hancery-Lane, E.C., either personally, or by letter, enclosing 
amount of price and postage, addressed to H. READER Lack, Esq. 
The date of advertisement of the acceptance of a spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Ani son may at ys oan within two months from the date of 
Pr . . Fe > > 


J idvertioonent Of at of a oe v7 Gleand 
ce of opposition to the grant of a 
mentioned in the Act. 





0) 
ive notice at the Patent 
‘atent on any of the grounds 


DYNAMO-ELECTRIC MACHINES, 


16,661. R. P. Sellon, W. M. Mordey, and C. E. 
Webber. Improvements in Self-Regulating D 0- 
Electric Generators. (8d. 10 Figs.) December 18, 1886.— 
In Fig. 1, Al is the armature of an alternate current generator, F 
is the field magnet, M, M! are main conductors connected to the 
collector A, R is a resistance placed in the main circuit, T, T are 
lamps or other translating devices, a and b are respectively the 
initial and correcting coils of the field magnet. In order to main- 
taina constant difference of potential, either at the terminals of 
the generator or at some distant poixt of the mains, the field 
magnet F is excited partly from any suitable source B. Across 
some portion ef one of the main conductors M, M' or resistance R 
placed in the main circuit, a shunt is taken, the current of which 
is commutated by means of a commutator and brushes in the 
manner usual in correcting or commutating alternate currents, 
and conducted to a separate coil b on the field F, or the initial 
exciting circuit. The shunted and commutated current so obtained 
is for the purpose of obtaining constant potential employed to 
strengthen the fields F, and as this derived current is proportionate 
to the main current, by suitable proportioning of the machines 
a constant or such a rising or falling difference of potential as is re- 
quired can be maintained. For constant current working this shunted 
and commutated current is made to exercise a de-magnetising effect. 
In Fig. 2,C is the commutator, and F the field magnet of a con- 
tinuous current generator, of which a@ is the shunt or initial ex- 
citation circuit connected direct to the brushes. 6 is the series 
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orcorrecting coil connected to the terminals of the resistance R 
placed in one of the mains M, M', and so wound as to enable it to 
exercise the maximum correction required. This arrangement ob- 
viates the expense of specially winding or compounding each dy- 
namo for its particular circuit. In Fig. 3, C is the commutator and F 
the field magnet of a continuous current dynamo supplying the 
mains M, M' in one of which isa resistance R. The fields F are excited 
by a current generated by aseparate dynamo of which C! is the com- 
mutatorand fthe field magnet. This separate exciter is shown as 
a shunt machine, a! being the shunt circuit. Its brushes are con- 
nected directly to the terminals a of the exciting coil of the field F. 
In addition to the shunt coil a! a! the field is provided with a 
winding b which is connected directly to the terminals of the re- 
sistance R or across a portion of one of the main conductors M, M! 
corresponding to the resistance R. Thus the coil 6 forms a portion of 
the main circuit supplied by the machine of which C is the com- 
mutator, and thus by an exceedingly small expenditure of energy 
the field f of the separate exciter is controlled by the current flow- 
ing through the mains M, MI, and in turn the larger field F and the 
main current or electromotive force is regulated by an augmenta- 
tion of the exciting current in the coil a The fields f of the 
exciter may be magnetised, as shown in Fig. 4, directly from the 
alternate current generator F A! A, the excitation of the field f 
being obtained partly by ashunt from the mains or terminals by 
way of the commutator C'! and partly by a shunt by way of the 
commutator C from a portion of the mains M, M, or from a re- 
Sistance R placed inthe mains. (Sealed February 28, 1888). 


563. H. H. Leigh, London. (J. L. Clerc, Paris.) An 
Improved Dynamo-Electric Machine, (8d. 8 Figs.j 
January 13, 1887.—This invention relates to a machine working 
with alternate currents produced by coils in fixed field magnets of 
novel construction in combination with an ordinary rotating arma- 

















ture, The armature is composed of a number of electro-magnets 
B fixed radially on a rotating shaft C, so that their poles rotate 
past the poles of the field magnets L, the cores of which are of the 


form of a wide U. (Sealed March 29, 1888). 

Ph G. Kapp, Wimbledon, Seer Improvements 
n Dynamo-Electric Machinery. 14 Figs.) April 5, 
1887.—Fig. 1 illustrates the core of a disc armature constructed 


ee to this invention ; Fig. 2 shows ‘the relative positions of 
Hg normal and auxiliary pole-pieces as applied to disc machines. 
- H! are the sides of the core formed by coiling soft iron ribbons 

ogether with ribbons of some insulating material upon a suitable 
support T. Two flanges are thus formed and the space between 
is filled with soft iron wire W. C, C' are the magnet cores upon 


yokes, and N,S are the normal and N!, S' the auxiliary pole-pieces. 
If the armature rotates in the direction of the arrow shown in 
Fig. 2, then each coil of the armature is brought under the in- 
fluence of the normal pole-piece N before it is brought under the 
influence of the auxiliary pole-piece N’, and similarly with re- 
neh & Pleas S and S'. The brushes should be placed so 

at the coils short-circuited by them shall occupy a position 
about midway between the auxiliary pole-pieces, or about the 
position indicated by the lines B, Band B', B'. Fig. 3 illustrates 
an automatic regulating device for the production of a nearly 
constant current througha variable external resistance and when the 
speed at which the dynamo is driven varies. The solenoid D is in 

e main circuit and contains within it a soft iron core I sus- 


























pended by a spring E from an adjustable screw T. The solenoid 
is connected by means of a cord with the shaft O which is sup- 
ported in insulated glass bearings P. The cord is wound a few 
times round the shaft and is attached at its lower end to a weight 
or spring F. The projecting ends R! of a commutator are con- 
nected with different points in the series of artificial resistance not 
shown. Mounted on the shaft O is an arm provided with a 
counterweight G and contact spring M. As the shaft is rotated 
by the movement of the solenoid core I the contact spring M 
makes contact with one or other of the seg its of the 
tator, A spring K rubbing against the shaft O establishes 
electrical communication between the spring M and the terminal 
V. (Accepted February 18, 1888). 

1738. C. D, Abel, London. (Siemens and Halske, Berlin.) 
Improvements in Dynamo-Electric Machines. (8d. 
3 Figs.) February 3, 1887.—Inventors claim : In continuous cur- 
rent dynamo machines with Paccinotti ring, the use of exciting 
electro-magnets situated entirely within the ring, so that the 














exciting poles thereof are only presented to the inner surface of 
the ring. A, A, A, A, are four radially arranged electro-magnets 
whose inner poles are attached to the central connecting 
piece B, while the outer poles are presented to the inner surface 
of the Paccinotti ring C. (Sealed January 27, 1888). 


5186. A. P. Trotter and W. T. Goolden, London. Im- 
rovements in Brush-Holders for Dynamo.-Electric 
achines, (8d. 1 Fig.) April 7, 1887.—The brush 8 is fed 
up to and removed from the commutator C by means of a handle H 
fixed on a screw spindle I whose threaded portion engages in a 
clamp J which carries the brush. The movement of the brush 
is steadied and a uniform pressure and flexibility of contact on 
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the commutator is maintained by the pressure of a spiral spring 
inclosed in a box K. When desired, the brush may be lifted off 
the commutator by giving a quarter turn to the handle H'; a 
cam piece e¢ is thus brought to bear ayainst the projection f, and 
the whole of the movable part A is rocked about the pin ¢, thus 
throwing the end B! of the brush up and off the commutator. 
(Accepted March 17, 1888). 


8262. W. M. Mordey, London, Improvements in, 
and P: , Electric Generators. [1ld. 19 Figs.) 
June 8, 1887.—Referring to Figs 1 and 2, the armature consists of 
a number of coils 6, e carried by the hub A. The whole periphery of 
the armature is sur ded by iron a a forming what is practi- 
cally a ring of iron. Inside this ring the magnetising coil ¢ ¢ is 
placed ; the convolutions of this coil also surrounding the armature 
peripherally. From the outer iron ring a a, pole-pieces b, b! pro- 
ject inwards towards the axis of the armature, such pole-pieces 
facing one another with the armature e e between them. Thus 
there are a number of similar magnetic poles b, b, on one side of the 
armature faced by a number of opposite magnetic poles b'!, b' on 
the other side of the armature. The whole of these poles or polar 
projections are magnetised by the peripheral winding cc. All the 
pole-pieces on either side of the armature may be regarded as one 
common pole of the common electro-magnet which is excited by 
the coilec. In Figs. 3 and 4, the armature is stationary and the 
field magnet is arranged to rotate ; a a is the internal portion or 
core of the field magnet in the form of a cylinder of wrought iron 
surrounded bya magnetising coil ¢ ¢ which may be wound directly 
on the core a, or may be supported, as shown, by the stationary 
armature. At each of the sides or ends of the core a is pl a 
cast-iron piece a’ having parts b, b', which project radially 
and then turn in towards one th nd bet them the 











which the field coils are wound in the usual way: Y, Y¥! are the 





with their projections b, bl, are keyed or otherwise attached to 
the shaft s, and secured by the nuts d, d, screwed on the shaft. 
It will be seen that only half the usual number of poles are em- 
ployed in these arrangements. Fig. 5 shows the application of 
this invention to a “‘pole armature.” The field magnet consists 
of acentral core or cylinder @ a, from which project pole-pieces 
b, bs ¢ is the magnetising winding which may be wound on and 
rotate with the magnet a b b!, or may be supported by the arma- 
ture, which consists of a nnmber of coils e, e, placed on laminated 
masses of iron i, tof any convenient shape, and k, k are other 
masses of laminated iron placed alternately with the coils e, e and 





cores i, i, for the purpose of preventing fluctuation in the field 
magnet. In the arrangement shown in Fig. 6 the field magnet 
comprises a number of (J-shaped masses a, a of subdivided or 
laminated iron formed with polar projections }, b', on which are 
placed the armature coils e¢, ¢; cc is the field magnet winding. 
Both field magnet and armature are stationary, and the magnetic 
circuit is varied by the rotation of the shaft s carrying the hubs 
h, h which support laminated iron masses i, ¢, equal in number to 
— pairs of polar projections 0, b'. (Accepted March 17, 


15,858. W. Main, Brooklyn, New York, U.S.A. Im- 
rovements in Dynamo-Electric Machines an 
o-Motors, [1ls. 1d. 16 Figs.) November 18, 1887.— 
The figures illustrate an improved electro-motor arranged to be 
driven by a continuous current. The field magnet F is rotative, 
and consists of a thick tubular cylindrical core 6, which is fastened 
on the shaft C, and of two end pieces a' formed with five equi- 
distant pole-pieces a. To these Heat mage @ are fastened blocks 
a1", which constitute the extreme poles of the field magnet and 
approach each other in pairs on the opposite side of the armature. 
The armature A is stati 'Y, an ists of twelve short iron 
cores j, on whtch are wound the coils c, and of two iron rings R, 
which rest against ends of each core. The rings R make magnetic 
connection between the successive cores, thereby forming a 
succession of closed magnetic circuits. In order to prevent 
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Foucault currents, the cores j are split along one side, and the 
rings R are laminated. Each ring R is made by winding a soft 
iron ribbon spirally upon itself with a strip of paper to separate 
its convolutions. The coils ¢ consist of coils of copper ribbon 
wound spirally and insulated between its convolutions, and over- 
lapping so that the current in one coil y* a3 with and re- 
inforces that in the next coil. The field coil E is wound within 
the circle of armature coils, and extends outwardly on both sides. 
The commutator has stationary segments ¢ connected to the 
stationary armature coils c. Rotating positive and negative 
brushes f, J? are mounted on arms g, g! projecting from a hub h 
and nut h!, against which are pi copper strips or take-off 
brushes, i!. The stationary parts of the commutator are carried 
by a cup G, which is fastened to the front frame D. (Accepted 
January 28, 1888). 

17,120. R. E. B. Crompton and J. Swinburne, 
Chelmsford. Improvements in o-Electric 
Machinery. [8d. 8 Figs.) December 31, 1886.—According to 
this invention, which has for its object the reduction of the air 


resistance between the poles of the field magnets and the arma- 
ture, the wire is not wound on the outside of the armature a, but 
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armature is placed. The core a and the cast-iron pieces al, a', 


is passed 


through holes b, which are punched through the discs 
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near the outer edges. Only enough clearance is allowed for the 
armature to turn freely. These holes in the discs are punched 
at such distances apart that there is enough iron between them to 
admit of the induction due to the field magnets c,c. Fig. 2 shows 


fig 1 _Q_ Fig.2. 
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‘the employment of “ reversing pole-pieces” h, h, which are so 
arranged that, in spite of the armature current, they produce a 
field which reverses the current in the sections of wire short- 
circuited under them by the brushes. (Sealed March 6, 1888). 


TELEGRAPHY AND TELEPHONY. 


16,406, P. B. Delany, New York, U.S.A. Improved 
System of Telegraphic Transmission and Apparatus 
therefor. [lld. 6 Figs.) November 29, 1887.—This invention 
has for its object to provide means whereby an ordinary Morse 
key may be manipulated to transmit dots and dashes by causing 
impulses of electricity of alternating polarity and uniform dura- 
tion to be thrown upon the line. The figure illustrates a station 
which may be either a transmitting or a receiving station. A 
Morse key A is connected with a local battery LB, and both its front 
stop cand its rear stop d are connected with the opposite pole of 
the battery L B through the coil of a magnet B. The armature 
lever b of this magnet operates a push arm C carrying a spring 
_ e which engages a ratchet fon a shaft carrving a trailing arm G. 

his arm traverses contacts g, h, which are connected with one pole 
of a split main battery M B. The main line M L isin electrical con- 





nection with the trailer by means of a brush I. Between the 
contacts g,h are arranged contacts / connected through the coils of 
a polarised relay P R to earth. The spring U2 of the armature 
lever normally tends to draw the lever away from its magnet and 
thus throw the rawl e out of engagement with the ratchet /. 
Whenever the key is closed either on its back or front stop 
the lever is attracted and the pawl drives the ratchet and trail- 
ing arm G one tooth. In this movement the trailing finger G 
passes from a contact / across the face of a contact h org, and 
then pauses upon the next contact / as shown in thedrawing. As 
the key is manipulated, therefore, the circuit of the magnet B 
will be completed at each contact cord and interrupted when 
the key is out of contact with both of them, a rapid and regular 
rotation of the trailing finger beingthus obtained. (Sealed March 
9, 1888). 


16,424. W.P. Thompson, London. (C. G. Burke, Rich- 
mond Hill, N.Y., U.S.A.) Improvements in Telegraphic 
Instruments, (8d. 3 Figs.} November 29, 1887,—In Fig. 1 
L represents the main line, which includes the coils of a solenoid 
A, and is continued to the earth at G, The electro-magnet B 
establishes a field of force for the solenoid, and its two poles b', b? 
prolonged by the extensions e! and e?. The coils b' and b2sur- 
rounding the core of the magnet B are included in the circuit of 
the battery 0. A current through the line L will therefore cause 
the solenoid to swing toward the right hand or the left according 
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to the direction of the current in the line L. The movements of 
the solenoid may be employed for operating any of the usual devices 
for the purpose of using the instrument as a receiver. In Fig. 2 
two solenoids A' and A? are =. carried upon opposite arms 
of a pivotted lever F. The main lin:: isconnected by a conductor 
¢! with an insulated screw u! upon the lever or its axis, thence by 
a conductor f?, through the coils of the solenoid Al; thence by a 
conductor ¢3, with the lever, and a conductor ¢4, thence through 
the coil A?, and through the conductor ¢ attached to a support u2, 
and thence to the outgoing section of the line L. (S March 


ELECTRIC LIGHTING. 


16,376. C. B. Noble and R. D. Noble, Cleveland, 
Ohio, U.S.A. Improvements in Electric Arc Lam: 

(8d. 7 Figs.) November 29, 1887.—This invention has for its 
object to provide means for automatically throwing the current 
from one set of carbons to another when the first set is 
nearly or quite consumed. A and Bare the usual thick and fine- 
wire magnets respectively, which act diff fly on a core 
cl, pivotted to which and to the standard G is a bar L, to which is 
attached at right angles a horizontal bar K, Ring clutches d, d', 
on the carbon-holders T, T', are supported hy hooked links P, P, 
which are suspended from the lever & that is pivotted to st d 
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holder T will be acted on when the bar K is lifted to establish the 
arc, The lever h is connected with the movable core b of magnet D 
wound with fine and coarse wire, the fine wire being in the same 
shunt around the arc with magnet B, and the coarse wire forming 
a partof the main circuit. The core b carries a projection b! which 
plays between two pairs of contacts a! a". and aando. The con- 
tact @ is the terminal of the coarse wire coil on magnet D, The 
main current enters the lamp at +, and, after passing around 
magnet A, branches to contact a and to the coarse coilo magnet 
D. The normal position of the core b is down. The current in 
passing through the lamp energises magnet A, lifts its core and 
the’bar K, which tilts the clutch d that grips the carbon-holder, and 
cause3 it to rise and establish the arc. As the carbons are con- 
sumed and the resistance becomes greater, more of the current is 


e. 


a 
» 








shunted into magnet B, which operates on the core in the usual 
way and lowers the bar K, allowing the rod to feed. When the 
X carbons are nearly consumed, the resistance increases abnor- 
mally, and the current in the shunt becomes stronger until magnet 
D becomes sufficiently energised to lift the strip b' from contacts 
a' anda". The full current then passes through the shunt wire, 
drawing core b up until strip b' makes contact with aando, The 
main current then passes through coarse coil on magnet D, con- 
tact a, to strip b', contact 0, to the carbons X'. The lifting of 
core b also causes the tilting of lever A to a horizontal position, so 
that ring clutch d' is brought within the movement of bar K, and 
is tilted to grip the carbon-holder, while the ring d will be lifted 
away from the bar K. The X' carbons will now be consumed 
and fed in the same manner as the X carbons. (Sealed March 29, 
1888). 


16,728. A. Heintz, London. Improvements in the 
Manufacture of Incandescent Electric Lamps. [6d. 
8 Figs.| December 5, 1887.—A glass tube @ of the size which the 
neck of the finished lamp is to have is taken ; both ends of this 
tube are drawn out into a taper form, as shown at b, ¢ (Fig. 2). 
The end b is now closed and a bulb d is blown in the ordinary 
manner (Fig. 3). The end c isnext closed and the end b opened, a 
second bulb e being then blown (Fig. 4). The end b is then broken 
off, and after heating, the bulb e is brought into the form of a 
cylinder (Fig. 5). The carbon f after it has been attached to the 


Fig 2, Fig.d. Figd Fig.5. Fig 6. 
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leading-in or conducting wires g can now be introduced through 
the large opening h of the bulb opposite to the neck of the lamp 
(Fig. 5). The leading-in wires are held together by a stem of glass 
ti, which is subsequently attached to the neck of the lamp, although 
until the bulb is closed in the carbon remains loose in the same. 
The opening h through which the carbon has been introduced is 
closed, and the lamp has then the form shown in Fig. 1. A small 
glass tube j is next welded to the end of the bulb (Fig. 6) for ex- 
hausting the air from the lamp. The leading-in wires g are now 
fastened to the neck end of the lamp. (Sealed March 16, 1888). 


MISCELLANEOUS. 


747. F. Wynne, London. Means or Apparatus to 
be Employed in the ee eeeregn of Electricity to 
Propel Vehicles on Roads with or without Tram or 
other Rails. [8d.7 Figs.) January 17, 1887.—This invention 
relates to the propulsion of vehicles by means of an electric 
motor carried by the vehicle, and which is introduced into a 
circuit that is progressively closed as the vehicle proceeds. 1, 1 are 

itive contacts carried by a series of boxes 2 placed at short 
intervals along the road. The action of the apparatus is as 
follows : Assuming the vehicle propelled to be in a state of rest, 
the contact makers 6, 7, will be in positions in which they break 
connection between the itive contacts and the main conductor. 
If it be desired to propel the vehicle by its motor 11, one or more 








of the coils surrounding the positive contacts must be initially 
excited in order to close the circuit makers and thus establish con- 


and earth contacts 1 and 5. The forward positive contacts wi!l then 
b tively polarised by a small portion of the electric 
current which will pass from the car contact 9 to earth through 
each positive contact in succession, and its coil, conductor 4, earth 
contact 5, negative car contact 10, and car circuit to earth. The 
respective contact makers will be operated in turn (by the polari- 
sation of the positive contacts above them) to close the circuit 
between the said contacts and the main conductor, so that as the 
vehicle moves forward over the positive contacts, it will be con- 
tinually supplied with current. After the e of the car 
contacts 9 and 10 over the positive and earth contacts, the cir- 
cuits of the coils will be consecutively broken, and their cen- 
tact makers will assume their normal positions and cease to 
connect those contacts with that part of the main conductor 
between which they are placed. (Sealed April 6, 1888). 


1993. E. Hermite, J. Paterson, and C. F. Cooper, 
London. ae for Electrolysing Bleaching 
Solution. [lld. 11 Figs.) February 8, 1887.—Referring to 
Fig. 1, Ais a tank which receives from the bleaching vats the 
liquor to be electrolysed, and supplies them with liquor when it 
has been electrolysed. Bis a rotary pump which draws liquor 
from the tank A, and sends it into the lower part of the electro- 
lysing cell C, from the upper part of which the liquor flows back 
to the tank A, the liquor being thus kept circulating through the 
cell C until it is sufficiently electrolysed. D is a dynamo-electric 
machine from the terminals of which suitable insulated con- 
ductors lead to the positive and negative plates in the cellC, A 
form of electrolysing cell is shown in Fig. 2. A is a trough of in- 
sulating material ; a and a! are respectively the inlet and outlet 
passages forthe solution. In the trough A are arranged several 





























Fig.1. 
EY 
= A 
Cc <n | 
o 
9 
© 





















= R\ CRS % ; 


SS ~ 
te 5 


semi-cylindrical electrodes B each composed of a bent sheet of 
platinum, and connected by a conductor W to one terminal of a 
dynamoor other source of electricity. Centrally above each elec- 
trodeis a shaft S journalled in stuffing-boxes in the sides of the 
trough A, and carrying a zinc cylinder Z of alittle less diameterthan 
the semi-cylinder B below it, so that there is a thin semi-annular 
passage for the liquid between each zine cylinder and the platinum 
electrode below it. Outside the trough A conducting brushes C 
bear tangentially against the shaft S, and are connected by a con- 
ductor W!' to the other terminal of the dynamo. The zinc cy- 
linders Z are caused to revolve by any suitable means, and have 
their surfaces kept clean by scraping knives K. As the solution 
flows through the trough from a between the zinc electrodes 
Z and the platinum electrodes B, it becomes electrolysed by the 
passage of electricity through it, and returns by the passage @' to 
the bleaching tank. (Sealed February 17, 1888). 


623. R. J. Gulcher and J. Pintsch, Berlin. Im- 
provements in Thermo-Electric Elements and Piles. 
[8d. 12 Figs.] January 14, 1888.—According to this invention 
the thermo electric elements are formed of hollow truncated 
conical bodies, which are heated at their smallest base surfaces, 
all the other surfaces being used for cooling the elements. Fig. 1 
is a diagram of the improved arrangement with a thermo column 
composed of several elements. A, A are the outer and B, B the 
inner hollow bodies of the elements. C, C are insulated air flues, 











































































which conduct the warmed air into the common heating chamber, 
where it effects the combustion of the gases issuing from the 
Bunsen burner E. The several elements are insulated from. exch 
other and from the heating chamber. In Fig. 2 the burner 's 
di d with, and the elements are arranged to serve as their 





nection between the positive contacts and the main cc tor. 
This initial excitation may be effected by a suitable secondary 
battery carried by the vehicle, one pole of the battery being placed 
in electrical connection with coils by means of the positive car 
contact 9 and positive contact or contacts 1, and its other pole 
with earth. The motor 11 being thus placed in circuit with the 
main conductor, the vehicle will be propelled. The armature of 
each contact maker will, after being attracted by its polarised 

itive contact, be held thereto so long as the coil surrounding 
the tact is in connection with earth by the carcircuit. As the 





G. This lever is normally tilted by meansof a spring, so that the end 
on which rests the clutch d is lower than the other. Thus only the 


vehicle moves forward its positive and negative car contacts 9 and 








10 will come successively into electric contact with other positive 





own heating apparatus. The gas from a hollow stand by 
into the several lower hollow bodies B fixed on it, the correspon 2 
ing set of upper elements being carried by a standard H having 
radial arms C. (Accepted February 18, 1888). 


UNITED TES PATENTS AND PATENT PRAOTICE. 

Descri Aas ATE itt tid of inventions patented in ~ 
United of America from 1847 to the present time, = 
reports of trials of patent law cases in the United States, a 
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THE MAPS OF THE ORDNANCE 
SURVEY.—No. X. 


PHOTOGRAPHY—continued. 


| negative. 


This diaphragm is placed between the 
| two glasses of the lens, and the larger the image 
|required the smaller must be the diameter of the 
opening in the diaphragm. The diameter of the 
Apparatus.—The cameras in use, with the ex-| smallest opening is}in. and that of the largest 


The optical axis intersects the ground glass of the 
focussing screen in the centre, and about this 
centre are drawn rectangles which give the exact 
size the image should be, in order that the 
map may be photographed to the required scale. 


ception of what is called the ‘‘ camera-house,” are all | 1}in. These diaphragms considerably increase the | These rectangles are, in fact, the sheet lines of 


of the ordinary rigid type, with sliding body, but 
are of unusual size; the largest is made to take 
a plate 30in. by 30in., three more are constructed 
for plates 22 in. by 22in., and there are others for 
smaller plates. 
way direct to the camera, owing to ‘the great focal 
length, but to what are called ‘‘ cones” (really trun- 
cated square pyramids). The length of the ‘‘cone” 
depends on the ratio which the scale of the map to 
be copied bears to the scale of the photograph. 
The quality of the lens is of the utmost importance ; 
in fact the whole process of reducing or copying 
maps by photography depends on the possibility 
of being able to construct lenses that will produce 
an image without distortion. Such lenses are called 
‘‘ rectilinear” and require more than usual care in 
their construction. The largest of the lenses at 
present in use was obtained from Messrs. Ross, 
Bond-street, in 1887, and measures 6 in. in 
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Fig, 21. 

















Fig 24 





























diameter, and has an equivalent focus of 56 in. 
It was specified that this lens was to be able 
to produce accurately and without distortion a 
negative of 45in. by 30 in. To test this lens a sheet 
of paper carefully ruled with equal squares was 
photographed by its means, and it was found on 
measuring, both a platinotype print and also the 
negative itself, that there was no distortion and that 
the sides of all the squares were accurately equal 
amongst themselves and also to the original copy. 
The lens was also tested for reduction by means of 
the same sheet of ruled paper and the result was 
equally satisfactory. Two similar lenses of equal 
power are also in use, as well as some smaller ones. 
One of these was made by Messrs. Dalmeyer, and 
has an equivalent focus of 64 in., which is less than 
the other two, and it is found that a shorter ex- 
posure 1s required with this lens. 


An important point to notice is that it is necessary 
to use a diaphragm in order that the image may be 
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The lens is not fitted in the usual | 





sharp in the neighbourhood of the edges of the 
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Fig 25. 
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length of exposure, but this disadvantage is more 
than counterbalanced, since the sharpness of outline 
is an essential requirement for map photography. 


Apart from the lens, however, several arrange- | 


ments must be adopted for insuring accuracy. In 
the first place the distance of the plan to be photo- 
graphed from the lens, and the distance of the lens 
from the focussing screen, depends on the ratio of 
the scale of the plan to be photographed to the 
scale of the negative required, and consequently 
means of varying these distances must be provided. 
Secondly, it is evident that the plane of the map to 
be photographed must be parallel to the plane of 
the focussing screen, with which the plane of the 
collodion film on the glass coincides, and, since by 
the construction of the camera, the plane of the 
focussing screen is perpendicular to the optical 
axis of the lens, so must therefore also be the plane 
of the map to be photographed. It should, how- 
ever, be observed that a small error in parallelism 
does not materially affect the accuracy of the result. 


s 






LZ 















Lever Handle for lifting 
Camera Stand on to wheels, 


the various maps, and examples are shown in 
Fig. 21. The use of these sheet lines involves 
another condition, namely, that the sheet lines on 
the map to be photographed must be parallel to the 
sheet lines drawn on the focussing screen. To 
fulfil these various conditions, the plan board to 
which the map to be photographed is pinned, as 
well as the camera and the camera stand, must each 
be provided with means of adjustment. 

The plan board has only two adjustments; it can 
be turned in a vertical plane about a horizontal 
axis, and by this means the parallelism of the sheet 
lines just mentioned is insured, and it can be raised 
or lowered bodily by means of a screw, in order to 
be able to adjust the horizontal sheet lines. The 
mechanism for adjusting the plan board is shown in 
Figs. 22, 23, and 24. 

nthe camera the distance of the lens from the 
focussing screen can be varied by using cones of 
different lengths and by a screw motion connected 


| to the focussing screen. 
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The camera stand is provided with several adjust- 
ments and the latest pattern is shown in Figs. 25 and 
26. It moves on a tramway laid at right angles to the 
plan board, and for this purpose it can be lifted on 
to four rollers by means of a lever handle. The 
distance having been adjusted, the stand is lowered 
so as to bear directly on the rails, and it is then 
practically immovable. It will also be seen on 
referring to Figs. 25 and 26 that the top part of the 
camera stand can be moved transversely by means 
of a screw, so that the vertical sheet lines of the 
image can be made to coincide with those traced 
on the ground glass of the focussing screen. Fur- 
ther, the top plate of the stand can be rotated 
around a vertical axis. 

Thus all the necessary adjustments are provided 
for, either in the camera or in the camera stand, or in 
the support for the plan board, and those on which 
accuracy mainly depend are worked by screws, In 
actual practice both the plan board and the camera 
can be placed in approximately true position at 
once, and only the final adjustments and focussing 
of the lens require to be done by the screws. 

There are two camera stands of the kind just 
described in the new glass house, which measures 
44 ft. in length by 20 ft. in breadth and is built 
north and south, so that the map or plan to be 
photographed is illuminated with south light. The 
roof and the sides are glazed with ground glass, so 
that the sunlight may be diffused and no shadows 
thrown on the map, but no screens, &c., are 
necessary. The old glass house is considerably 
smaller and the cameras in it are mounted on 
wooden stands moving on rails and provided with 
similar adjustments to those described above. 

Quite different arrangements to the above had 
however to be adopted for copying to scale the «25 
and ,45 plans, the negatives for which measure 45 in. 
by 30in. For this purpose a camera-house was 
erected, as shown in plan and sectional elevation in 
Figs, 27, 28, and 29. lt will be observed that this 
small house practically forms the camera, so that it 
may be said that the operator works inside the 
camera, and in it are also provided arrangements 
for sensitising the plates and also for developing and 
fixing the negatives. Since the camera is fixed in 
this case, the plan board must be made movable. 
For this purpose it is secured to substantial cast-iron 
standards, supported on rollers working on a tram- 
way, and screw adjustments are provided so that 
the frame can be raised or lowered, and rotated 
abouta horizontal axis. The parallelism of the map 
to be photographed with the focussing screen, is 
insured by the construction, The focussing screen 
can be moved on V’s by means of a long square 
threaded screw. 

This camera-house is also used for enlargements, 
in which case the lens is fixed at the end of a so- 
called ‘‘ cone.” 

Preparation of the Photographic Plates.—The 
following are the sizes of the plate-glass used for the 
various purposes mentioned: 45 in. by 30 in., for 
copying g4y and x55 plans; 30 in. by 30in., 263 in. 
by 22in. and 16in. by 12in., for special work. ; 
22 in. by 16 in., for the reduction of four 5,45 plans 
to one 6-in. quarter-sheet ; 14in. by 11 in., for the 

reduction of the 6-in. to 1-in. map. 

After the plate has been carefully cleaned in the 
usual way with Tripoli powder mixed with water 
together with a few drops of ammonia, it is coated 
over with collodion. The large size plates, 45 in. 
by 30in. and 30 in. by 30in., give some trouble in 
this respect, and the following special arrangements 
have to be adopted to obtain an even coating. 
The plate is balanced at the centre on a stand and 
the collodion is poured on and flowed evenly over 
the surface in the usual manner ; the plate is then 
rocked to and fro, until the collodion is set. It 
may be interesting to mention that each of the 45 in. 
by 30 in. plates requires about one-third of a pint 
of collodion to coat it. 

The plate is next sensitised in the nitrate of 
silver bath, and is placed in the dark slide ready 
for exposure, except, of course, in the case of the 
plates used in the camera-house, which are placed 
directly in the frame. The large silver nitrate 
baths have always been a source of great trouble, 
and a variety of expedients have been tried. 
Finally, the best arrangement has been found to be 
gutta-percha dishes coated internally with shellac 
varnish, and provided with a cover, and it is found 
that with this form of horizontal bath it is easier to 
handle the large plates. The plates are allowed to re- 
main from three to five minutes in the nitrate bath. 


when the light is bright and the temperature high, | 


uniform illumination of the plan to be photographed, | 
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to wet plates and diaphragms being used, and.also |are placed in a printing frame in the usual way and 
because the work is required to be as transparent |exposed to direct sunlight, the exposure-varying 
as possible. The shortest exposure in summer, |from three totwenty minutes according to the light. 


It has already been observed that all the work on 


is two minutes; and the longest in winter, when | the negative is transparent and that there are no 
the light is dull and the temperature low, is from half tones, circumstances which materially re- 
twenty to thirty minutes. An attempt was made duce the length of exposure, Nevertheless in the 
to photograph by the are light but the results were | winter, on cloudy and foggy days, an exposure of 
unsatisfactory, owing to the difficulty of obtaining a| even two or three hours is required, and therefore 


to expedite the work an arc lamp was fitted up for 


and the advantages to be gained by its use were insuf- | photographic printing, and has been used during the 
ficient to tempt proceeding with further experiments. ‘last two winters with very satisfactory results. On 
Developing, dc. —The negative is developed with | many occasions it has enabled urgent work to be 
ferrous sulphate and fixed in the usual way by using done when there was no sunlight available. A 
cyanide of potassium. It is then intensified by first conical tin reflector has been fitted to the lamp 
immersing it in a solution of sulphate of copper and which has reduced the time of exposure by over 30 
bromide of potassium in water,* which changes the | per cent. 1 1 

colour of the film to a grey white. The negative is and the printing frames are placed in a circle around 
then washed with water, and asolution of 100 grains it at an average distance of 3ft. At this distance 


The arc is about 3ft. from the ground 
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it, which blackens the film. The detail of the map 
then comes out clear and transparent and the film 
is very black and intense. This method of intensi- 
fying was only adopted in 1885; prior to that date 
the intensifying solution was sulphide of ammonium 
and bi-chloride of mercury. The results obtained 
with the present method are much better, the 


do not become yellow as was often the case when 
using bi-chloride of mercury. 

After the film has been intensified the negative 
is washed, dried, and varnished. 

Proof Printing, Platinotype Process. —As soon as 
the negative has been thus completed a proof is 
printed by the platinotype process. This isa patent 
process which was adopted by the Ordnance Survey 
about three years ago, displacing ordinary silver 
printing, because it is more rapid and somewhat 
more economical, the print is clearer and the work 
is more uniform in colour and is permanent. 
Sensitised platinotype paper is generally obtained 
direct from the Platinotype Company, except the 
largest sized paper for 45in. by 30 in. negatives, 
which is made at the Ordnance Survey Office by 
using the so-called platinum salts obtained from the 
Company. The negative and the sensitised paper 





* Sulphate of copper, 4000 grains; bromide of potas- 





Lxposure.—The time of exposure is long, owing 





sium, 2400 grains ; water, 80 ounces. 


detail is clearer and the film denser, and the lines | 


of nitrate of silver in 1 oz. of water is poured over| the time of exposure is twenty minutes for a platino- 


|type print. On referring to article No. IL, it will 
be seen that the lamp is placed in series with the 
electrotyping tanks, and that, therefore, the current 
through it is maintained constant at 35 ampéres by 
means of a Willans electrical governor. The lamp 
is thus regulated by the variations in the volts, 
‘altering the counter pull of the shunt coil, in the 
same way as if the lamp were one of a series of arc 
| lamps. It is found that the lamp feeds regularly 
under these conditions, and that the light is steady, 
and of fairly constant candle-power, the volts only 
varying from 50 to 55. The electrotyping tanks 
may be looked upon as the resistance usually in- 
serted in the circuit when running a single arc light, 
but, as an experiment, the tanks were cut out of 
circuit and the lamp was run by itself without any 
external resistance in circuit. It was found that 
the variations caused by the lamp feeding were 
immediately responded to by the electrical governor, 
and the lamp burnt steadily. 

The print is developed by passing it through 
solution of oxalate of potassium,* maintained at a 
temperature of not less than 90 deg. Fahr., and is 
then fixed in dilute hydrochloric acid,+ after which 
it is washed for about twenty minutes. 





11b.; water, 54 fluid ounces. 


* Oxalate of potassium, i 
xalate of potassium seater, 60 fluid 


+ Hydrochloric acid, 1 fluid ounce ; 
| ounces, 
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Examination of Platinotype Proof.—The platino- 
type proof is very carefully examined with the 
original manuscript plan, and any corrections that 
may be found necessary are made on the negative, 
either by stopping out or by cutting away the film. 

Correcting Negatives. —For this purpose the 
negative is laid on a sloping desk, into the top of 
which a piece of plate-glass is let in, to allow the 
light to shine through the negative from under- 
neath. Any detail requiring to be removed is 
‘‘ duffed out” with a mixture of lamp-black and 
water, unless the film has to be worked upon, when 
benzole varnish is used instead of water. Any pin- 
holes or imperfections in the film are also duffed 
out with this water mixture. Any fresh detail or 
work that has to be inserted is done by cutting 
away the film with a carefully tempered steel 
needle (No. 17 bookbinder’s needle is the size used). 
Although this work requires skilled draughtsmen, 
called ‘‘ glass engravers,” alterations of detail, such 
as roads, hedges, &c., can be done so readily and 
cheaply that, even in the case of considerable 
alterations, it is cheaper to alter the negative than 
to produce a new one by photography. The writing 
is also done on the film, but this is a more ex- 
pensive matter. 

The first edition of the 6-in. map (photo-zinco- 
graph quarter-sheets) is published without con- 
tours, and the contours are added to the negative 
for the second edition in the following manner: A 
proof of the first edition is printed from the zinc 
plate on tracing paper and is sent to the Contouring 
Division where the contours and altitudes are in- 
serted. This tracing is then fitted accurately to 
the negative and the contour lines are cut through 
both the tracing paper and the film of the negative 
by means of a very sharp steel roulette which 
produces a dotted line. 

Until the beginning of last winter the artificial 
light required for this work in the evening was 
obtained by means of two argand burners to each 
tracing frame, one of these burners in front a little 
higher than the glass engraver’s head, and the 
other also in front but low down, so as to throw 
the light upwards through the negative. The heat 
and the fumes given out by these two gas burners 
in close proximity to the head of the glass engraver 
were very distressing, and the lower light endan- 
gered valuable maps which were being used as a 
guide to the work, The gas burners were there- 
fore superseded by incandescent electric lamps, the 
upper burner being replaced by a five candle-power 
lamp and the lower burner by an eight candle- 
power lamp placed right under the tracing frame. 
Both these lamps are provided with reflectors of 
particular shape arranged so as to concentrate the 
light just where it is required. In this way a 
better, safer, and steadier illumination is obtained 
on the work with one-half the total candle-power 
previously found necessary with the argand burners. 
At present there are 80 glow lamps in use for the 
above purposes, and shortly the number will be in- 
creased to 104. 

As soon as all the corrections have been made, 
the negative is ready for a print to be taken. This 
is the photo-zincographic process and will be 
described in the next article. 

The new method of reproducing maps in colour 
by photography mentioned in article No. IX is 
carried out by working on the negative. For 
Instance, supposing a map has to be reproduced in 
four colours, say black, red, blue, and green, then, 
after placing the usual register marks on the original, 
four negatives are taken. A negative is allotted to 
each colour, and on the ‘‘ black” negative all the 
red, blue, and green work is duffed out, similarly on 
the ‘ red” negative, all the black, blue, and green 
work is duffed out, and soon. A difficulty occurs 
with the blue, as only a faint indication of the 
work in this colour is shown on the negative, and 
the film must therefore be cut with the needle. A 
transfer to zinc is then obtained from each negative, 
and the map can be printed in colours in the usual 
way, the registration being obtained by the marks 
placed on the original before photographing. 

Storage of the Negatives.—All the negatives are 
preserved, and owing to their size it has been found 
necessary to construct special presses for their 
storage. The negatives are slid in vertically into 
these presses fitting into small grooves. The smaller 
negatives are, however, kept in grooved boxes. At 
present there are 17,000 negatives in store. 


Bi Burea-Burra Mings.—We hear that these once 
valuable South Australian copper mines have been offered 
to a Melbourne syndicate for 25,000/, 





SUBMARINE MINING. 
By Lieut.-Colonel Buckxnit1, R.E. (Ret.) 
(Continued from page 282.) 
Desiens ror Sea MInine. 


THE fundamental principles of defence involved 
in the employment of sea mines must now be con- 
sidered, and this will lead us to the most interesting 
work connected with the subject—viz., the designs 
or chart plans for submarine mining. 

They are more intimately connected with fortifi- 
cation than most people suppose. The positions of 
the forts and batteries, of the mines and cables, of 
the electric lights, of the firing and observing sta- 
tions, of the telegraphic and visual signalling forts, 
&c., should form one harmonious whole. 

As no two harbours are alike, so no two arrange- 
ments of fortification or of mine defence will be the 
same ; but the same principles apply to all, and they 
do not differ greatly from the broad ideas that should 
underlie the preparation of every defensive posi- 
tion. But mining differs from fortification in one 
important particular. The value of sea mining is 
greatly enhanced when the positions, or even the 
approximate positions, of the mines are unknown 
to afoe. Secrecy is therefore essential. Not con- 
cealment as to the efficiency of the apparatus em- 
ployed, or the manner of its employment,; but 
secrecy as to the waters that are mined. Any 
artifice which ingenuity can suggest should be 
undertaken, in order to deceive a foe on this score. 
Buoys should be laid, which are otherwise useless ; 
bogus mining operations should ostentatiously be 
conducted for the benefit of spies when time and 
opportunity are available ; false reports concerning 
the mine fields should be spread ; and some of the 
mines, especially those in advanced positions, may 
advantageously be laid at night if possible. en 
drawing up a design the objective of a foe, and the 
probable manner in which an attempt would be 
made to attain it, should be carefully considered. 
It may be the destruction of a dockyard or of a 
fleet at an anchorage. It may be the reduction of 
a sea fortress, or the capture of a commercial city 
or of a coaling station. The attack may consist in 
a bombardment, or in forcing a channel at speed, 
or in ascending a river deliberately by ‘‘ force 
majeure,” including perhaps land forces, as in the 
American War of Secession, and the defence in each 
case must be planned accordingly. 

Let us commence with the dockyards. Mr. J. 
Fergusson very truly said in a pamphlet published 
a great many years ago, and entitled ‘‘ French 
Fleets and English Forts,” ‘‘Turn and twist the 
question as we may, there is no denying the fact 
that the proximate and ultimate defence of England 
must mainly depend on the fleet,” . . . the power 
of which ‘‘ is wholly and absolutely based on the 
possession of our arsenals.” 

A fortified dockyard is not likely to be attacked 
by land by regular siege made for capture, unless 
as part of an invasion on a large scale; but a bom- 
bardment from land batteries, or from vessels up to 
perhaps 12,000 yards range, should be guarded 
against. However, neither ships nor land batteries 
can effectively bombard an unseen object even at 
much shorter ranges than 12,000 yards. Conse- 
quently, when hills screen a dockyard from view, 
no position beyond them need be occupied. On 
the other hand, when ground exists within bom- 
barding range and in sight of the dockyard, mea- 
sures should be taken to deny it to a foe. 

It may be asked, What has this to do with sub- 
marine mining? Let us take an example, and see. 
Assume that a dockyard is dominated by an island 
within bombarding distance, and that a bay with a 
good beach forming a fair landing exists on the 
outer side of the island. 

Evidently, the bay should not only be fortified 
but mined. A few groups scattered about irregu- 
larly between the headlands would be sufficient, 
inasmuch as their presence would greatly args a 
landing and impede the work afterwards until they 
were destroyed or removed. General Lefroy once 
said that ‘‘ When a fleet bombards, the opinion of 
naval authorities seems to be that the attacking 
vessels should anchor ; if not, and they continue in 
motion, their distance from the object is constantly 
varying, much of their fire is thrown away, and 
they incur numerous nautical dangers,” which now 
certainly include sea mines. But the operation of 
bombardment is a long one, lasting for many hours, 








during which the ships engaged in it would, if an- 
chored, be more exposed both to the artillery and 





the torpedoes (locomotive) of the defence, than if 
the ships were kept in motion. 

Guns cannot be considered efficient against iron- 
clads except at ranges of 3000 yards and under. 
The forts should therefore be placed some 8000 or 
9000 —_ in front of the object to be protected 
from bombardment. If this can be done bombard- 
ment is practically prevented, for the most power- 
ful vessels would be much injured by modern rifled 
guns at battering ranges, and such injuries would 
necessitate protracted repairs after any conflict with 
forts, and it is highly improbable that a naval power 
would risk this loss of efficiency in a fleet at a cri- 
tical time, even for a short period, in order to bom- 
bard a dockyard at long range. Sometimes, how- 
ever, it is impossible to place forts so far to the 
front, and in such a case a zone of water will exist 
from which a fleet may bombard and yet be outside 
the effective battering range of the guns mounted 
in the forts. Undersuch conditions groups of large 
sea mines to be fired by observation should be 
scattered irregularly in this zone. Mines fired by 
contact arrangements would probably soon become 
useless in such exposed positions. 

Cherbourg may taken as an example of an 
important town and dockyard much exposed to an 
attack by bombardment. The naval yard, docks, 
and basins, cover an area 1400 by 900 yards, and 
the breakwater on which the most advanced forts 
are situated is only 1900 yards to the front. 

Assuming that the artillery mounted in these forts 
possess a battering range of 3000 yards, it is evident 
that the vessels of a foe can lie outside this range 
and destroy the dockyard by deliberate bombard- 
ment. A fleet possessing the power to execute such 
an undertaking is not to be baulked by torpedo 
boats and small fry of that kind, but a number of 
large mines placed in these advanced waters would 
be of priceless value to the defenders. 

The attacking forces would then be compelled 
either to undertake the protracted operations re- 
quired for the destruction of the mines, or to run a 
great risk of destruction themselves. In the former 
case sufficient time might be gained by the defence 
to summon a relieving force by sea; and in the 
latter, the results might be felt throughout the war. 

Fig. 85 on the next page gives a sketch plan of the 
arrangements which could be made, The mines are 
arranged in seven groups, each containing seven 
mines, and each mine fired singly by observers 
situated in two stations A and B; the lattér, upon 
which the mines in each group are directed, issituated 
on a hill 230 ft. high, near the town of Heneville, on 
the left of the position. The former, on the extreme 
right of the position, is on high ground, near the 
quarries of Becquet. The stations are separated 
by adirect distance of 9000 yards, and the most dis- 
tant of these outer or advanced mines are about 
13,000 yards from station A, and the nearest about 
8000 yards off. All these mines can be brought 
closer in if so desired. On days when the dock- 
yard could be seen at bombarding range, the masts 
of the vessels could also be seen from the stations 
through the telescopes of the observing instru- 
ments, and the most distant mines could be fired 
accurately if the instruments are well made, fixed, 
and served. The observers being on high ground, 
are enabled to see at once where a vessel floats, 
approximately, and the plane table gives them the 
necessary information concerning the mines. More- 
over, the groups are so arranged that no two mines 
and no two groups are intersected by the same 
line of sight from station A. The defect which 
the opponents to double observation firing make 
so much fuss about, is thereby obviated. The 
arrangement is, I believe, novel, but is only possible 
when there is a large area to be mined by a small 
number of groups. 

A seven-cored electric cable connects the two 
firing stations. It is led on plan across the harbour 
and behind the breakwater. The sea ‘‘ earth” 
common to the system would be taken from B, 
and one core for each alignment would be normally 
‘6 earthed” at B through a high resistance, and a 
sensitive galvanometer. The other cores of the 
multiple cable would be spare, and one would b 
required for telephonic communication between 
Aand B. 

At A the sweep arm of the telescope would be 
so constructed as to make contact with a series of 
small metal arcs fixed on the plane table, each 
covering the angle subtended at A by one group 
of mines. These metal arcs would be in connec- 
tion with the cores for alignments, carried to B, 





and a signal current would pass through the high 
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resistance to earth at B whenever the sweep arm at 
A touched one of these small metal arcs. In this 
manner the observer at B would immediately know 
what alignment of mines the instrument at A was 
directed upon, and this although the alignment is 
itself directed upon B. 

The observer at B would deal with the same 
alignment, or group line, until the galvanometer 





ceased to deflect, and in this manner it would be 
hardly possible for the two observers to be looking 
at different vessels. The other actions would be 


similar to the operations of double observation | 


firing already described on pages 182 and 183 ante, 
except that firing by means of metal buttons on 


the plane table would not be accurate enough for | 
‘such long ranges, and it would be necessary to con- upon the cross-hairs of the telescope. In order to 


struct the instrument at A like a large theodo- 
lite with a carefully graduated horizontal circle and 
vernier adjustment. The telescope could then be 
clamped with its arm on each mine button in suc- 
cession, and its line of collimation directed exactly 
on the mine. On a vessel covering the latter the 
mine would be fired as soon as the foremast came 
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(For Description, see Page 452.) 


assist the observer at A in this operation, the mines | 
should not ‘be moored too close together. On the | 
diagram they are shown at intervals of one cable, 
and this may be increased for the more distant 
groups if so desired. 

The depth of water does not exceed 26 fathoms 
at the most distant portions of this advanced mine 
field, and most of the mines are situated in from 15 
to 20 fathoms. Those in less than 15 fathoms can 
be ground mines containing 900 lb. of blasting gela- 
tine, and the remainder can be 5001b. buoyant 
mines moored on a span so as to be submerged 
about 7 fathoms below low-water level. They can 
all be spaced at about one cable intervals. The 
cases to be employed and other particulars are 
given in ENGINEERING, vol. xliv., pages 474 and 
475. The diameter of the effective circle of each 
mine would thus be at least 60 ft. 

It does not often occur that advanced mines play 
so important a part in the defence of a sea fortress, 
because nations seldom place large arsenals in such 
exposed positions. When they do so, and spend 
enormous sums on fortifications and armaments 
which are powerless to prevent bombardment, it 
becomes necessary to spend money freely on advanced 
mines, The system described would cost say 20,000/., 
which would be reduced by nearly 14,000J. if 
the same number of mines on the contact system 
were employed in place of the large observation 
mines, the saving being principally effected by the 
use of single cable instead of multiple cable, and 
these mines would be dangerous to a foe at night, 
whereas the observation mines could not be worked 
by night at such long range. 

However, as before stated, the employment of 
contact mines cannot be recommended in such 
exposed positions, and where the tidal currents are 
strong and the waters turbulent. Such mines 
would probably not remain long in good order, and 
repairs might soon become impossible in the ad- 
vanced mine field if the defenders were weaker 
than their foe on the open sea. 





Semi-Advanced Mines.—A few mines in advance 
of the forts, and within their effective battering 
range, should seldom be omitted in the defence of 
any important sea fortress. The knowledge or the 
suspicion of their presence in such situation impedes 
the action of an attacking force immensely ; and if 
any attempt be made to clear a channel by counter- 
mining, it has to be commenced from afar, and 
conducted for a considerable distance, with an 
enormous expenditure of explosive material, and 
by operations so tedious and dangerous as to invite 
disaster. But we must not anticipate. Counter- 
mining is now considered so important a means of 
attack (whether correctly or not) that it deserves 
something more than a passing remark, and shall 
be dealt with in a future paper. If countermining 
be not resorted to, or the mines rendered inopera- 
tive by other means, it is evident that a fleet attack- 
ing at battering range must come to an anchor, or 
verily the vessels would ‘‘ incur numerous nautical 
dangers ” (Lefroy). 

A group of seven large mines fired by observa- 
tion is shown in the Cherbourg chart. They are 
moored in from 8 to 10 fathoms, and may, there- 
fore, be ground mines containing 600 lb. of blasting 
gelatine, an effective circle on the surface of rather 
over 30 ft. radius being thereby obtained. The 
mines in this group could not act by contact for 
reasons already stated with reference to the ad- 
vanced mines, and in addition because they would 
impede the traffic of the French vessels. 

The mines are therefore spaced at about one cable 
intervals, and are designed to be fired by observa- 
tion from station B, a cable core being taken to an 
auxiliary station C on the semaphore hill at 
Querqueville, and visual signals may be used if the 


| electric communication should fail between B and 


C. The firing arrangements may be one of those 
described on pages 182 and 183 ante, say one of the 
lines on Fig. 78. 

More than one group of semi-advanced mines 


| would probably be employed, but the group shown 











as an example is sufficient to indicate the practice to 
be pursued. 

Mine Blocks.—The anchorage and dockyard of a 
great naval arsenal like Cherbourg must also be 
secured as far as possible against direct capture by 
a fleet. Powerful guns mounted in armoured forts 
and shore batteries form the chief defence, but they 
can be passed by first-class ironclads unless obstruc- 
tions of some kind are added to delay the passage 
of vessels up important channels. _The best ob- 
structions are submarine mines, and when well pro- 
tected both by heavy artillery and by quick-firing 
guns, the defence to prevent passage then becomes 
so powerful, and the operations necessary to force 
passage become so difficult, tedious, and dangerous 
that we may feel sure they would not often be 
attempted. 

When mines are employed in this way, they form 
what is termed a mine block, and it is usual to leave 
certain portions free of contact arrangements, so 
that friendly vessels may pass and repass without 
injuring the mines. These channels should, how- 
ever, be closed to the vessels of a foe by mines at a 
lower level, either ground or buoyant (according to 
the depth of water), and fired by observation. A 
channel thus mined is absolutely blocked so long as 
the system remains in good order, but a mine block 
is somewhat vulnerable to attack by countermining, 
because the position of the mine block may gene- 
rally be guessed with an approach to absolute 
certainty. For instance, at Cherbourg, if used at 
all, the blocks must exist in the waters between 
Ile Pelée and the Fort de I’Kst at one end of the 
breakwater, and in the water between the Fort de 
Ouest and the western mainland on the other side. 
The fact that such mine blocks can be quickly 
pierced by countermining produces a want of confi- 
dence in their efficiency, and inasmuch as they are 
frequently very costly, owing to the large number 
of mines required, the advisability of using them in 
a situation such as the western entrance to Cher- 
bourg is open to question. It may be far better to 
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use the same mines scattered irregularly in waters 
further to the front, the semi-advanced mines being 
reinforced and the absolute block sacrificed. 

However, mine blocks are the fashion, and we 
must therefore describe them. 

By referring to the diagrams of Cherbourg, it 
will be seen that the design for a mine block on the 
eastern side consists of two rows of ground mines 
fired by observation from Fort Impérial, whence 
the electric cables are led. The front row of seven 
mines in 5 to 6 fathoms may be formed with 400 lb. 
charges spaced at intervals of about half a cable. 
The row is aligned between the outer buoy and the 
Fort de l’Est, whence ‘an observer signals to the 
Fort Impérial. Theinner and similar row of mines 
is aligned between the buoy off Trinity Point and 
the Fort del’Est. Behind theselines are placed three 
or more groups, each of five electro-contact mines in 
two rows, directed upon Fort Impérial for facility 
in laying. They are spaced at about 200 ft. in- 
tervals and can carry charges of 70 lb. to 100 lb. 
as considered expedient. The electric cables from 
these mines arealso led into Fort Impérial. 

It will be noticed that these mines are so situated 
as to be protected, as far as possible, by the break- 
water and by the Ile Pelée. They are, in fact, 
sheltered from all except north-westerly gales. It 
is assumed that powerful electric search lights are 
mounted on these forts. 

As the electric cables from the advanced mines 
converge on the Fort de l'Est, and are carried 
thence to the shore near the Greves battery, it is 
necessary to prevent boats from attacking same by 
creeping operations under the cover of darkness. 
For this purpose a passive obstruction consisting of 
heavy cribs of timber filled with stones should be 
placed so as to connect the Pont de 1’Ile and the 
mainland at ‘‘la vielle beacon.” Greves battery 
should also be strengthened to resist capture by 
surprise, and some quick-firing guns be mounted 
therein on disappearing carriages. This is most 
important. At present quick-firing guns are 
mounted on land as they are on ship, upon fixed 
stands, and consequently both guns and stands 
would be easily, destroyed by the preliminary 


artillery fire that should prepare the way for any 


night expedition of the kind. If the quick-firing 
guns were mounted on disappearing carriages, 
neither guns nor carriages need be exposed or their 
presence known until the time arrived for using 
them. I pointed this out immediately after the 
operations at Langston Harbour last year ; as also 
the absolute necessity to employ smokeless powder 
for these quick-firing guns. 

Observing station A should be protected by a 
small fieldwork with wire entanglements and other 
obstacles, and the same applies to stations B and C 
on the west. Here the mine block may consist of 
two rows of ground mines in from 4 to 8 fathoms, 
and containing charges suflicient to produce effec- 
tive surface circles of 30 ft. radius. The mines 
may be spaced at half-cable intervals, and be fired 
from station B, whence the electric cables would be 
led. The rows converge on station C where an 
observer would signal to B when a vessel crossed 
one or other of the rows of mines. Or the signals 
may be made from Fort Chavagnac which exists 
upon the alignments. A cable core is taken to 
the fort for this purpose from the multiple main 
cable leading to the semi-advanced group. The 
shallower waters between the 3 and 5 fathom lines 
are closed by a group of seven electro-contact 
mines, the firing being under control from station 
B. It will be noticed that a small space of un- 
mined water exists between the observation and 
the electro-contact mines. This is unavoidable, 
because the former destroy the latter if placed too 
close to them. The electric cables from this mine 
block are led across waters which are not required 
for anchorage, and they are j,rotected both by the 
forts in front and by the mines themselves, 

The junction box for a group of mines should 
be situated as near to the mines as possible, both 
to economise electric cable, and to facilitate re- 
pairs. When twoor more rows of mines are close 
together the junction boxes can be placed as shown 
on the design for the left mine block, but when the 
mines are arranged in single rows the arrange- 
ment shown on diagram for the advanced and semi- 
advanced mines must be followed. 

The general sea defence of a fortress like Cher- 
bourg resolves itself into : 

1. The protection of the dockyard and town from 
capture or bombardment. 

2. The protection of the anchorage. 


Not only is Cherbourg extremely vulnerable to 
bombardment, but it possesses another weak point, 
enabling an active foe to capture it by assault with- 
out bringing a single vessel inside the breakwater. 
The precise method need not be further alluded to, 
except to note that the same mines which throw diffi- 
culties in the way of bombardment, would also 
increase the dangers run by vessels assisting in the 
operation of an attempt at capture by assault. The 
anchorage may be considered secure ; the power- 
ful forts in front of it sweeping with their guns, at 
what may now be considered short ranges, the 
waters, within engaging distance of the roadstead, 
make it highly improbable that any foe would send 
a fleet, or any portion thereof, into a position of such 
nautical danger until the defence had been broken 
down by the capture or destruction of some of the 
forts and batteries. As regards boat attacks, or 
what will in future take the place of the old cutting- 
out expeditions, sea mines are not likely to hinder 
them much. Two or three boats might come to 
grief, but the remainder would get through, and be 
able (if not met by other boats) to attack vessels 
in the anchorage. The only trustworthy defence 
of vessels at anchor against boat attack is boat de- 
fence, aided, as it would be by search lights and 
quick-firing guns both from ships and forts. 

Reverting to the sea-mining design for Cherbourg 
it will be noticed that it is proposed to employ large 
mines fired by observation rather than electro-con- 
tact mines. Reasons have already been given for 
this choice in the open waters ; but contact mines 
are the general favourites, especially forthe principal 
mine blocks. The preference usually shown for 
contact mines is not easily accounted for. On the 
contrary, these mines are so local in their action, 
that modern men-of-war with their numerous water- 
tight compartments are more likely to succumb to 
the racking blow of a large mine. Moreover, the 
principal mine fields are usually placed precisely 
where it is best to provide for locomotive torpedoes 
of the Brennan or similar types, and such weapons 
can be used over waters sown with observation 
mines, but not over waters sown with contact mines. 

Leaving Cherbourg, where advanced mines are 
so valuable, we will now turn to an example in 
whichthe mines should be placed in retired positions. 
The great city and harbour of New York may be 
taken as acase in point. 

(To be continued.) 





DOUBLE SPINDLE DRILL. 

THE engraving on page 451 represents a strong and 
substantial double spindle drill made by Messrs. Kush- 
worth and Co., Sowerby Bridge, for a large plate glass 
works in Lancashire. This machine is self-contained 
on one strong foundation plate on which are mounted 
the two upright stands carrying the strong slide on 
which the drill heads are arranged to rise and fall by 
power at the will of the workman. When the slide is 
at the top the distance from the baseplate to the under- 
side of the spindle is 7 ft. 2in. The distance between 
the uprights is 10 ft. 1 in., and holes can be bored at 
any distance apart, centre to centre, from 9 ft. 7 in. 
to ll} in. The spindles are 3in. in diameter, of steel, 
and have a self-acting variable feed motion of 14 in. ; 
they are provided with adjustable conical bearings and 
eran adjustable nuts to take up the least wear or 

rop in the screw. The two drill-heads are moved by 
rack and pinion along the slide, but one head is 
arranged to move by screw when required for keyway 
cutting. The machine is very powerfully geared with 
a large cam, having steps 34 in. wide, and has been 
made specially for boring steel. The weight of the 
machine is about 84 tons, 





THE FORTH BRIDGE. 

On our two-page engraving of this week’s issue we 
reproduce from a photograph taken in December last, 
a view of the work in progress at the Forth Bridge, 
taken at rail level from the south cantilever and look- 
ing through the work erected over the Queensferry 
Pier. 

In advance, in the first bay of the cantilever stretch- 
ing out towards Inch Garvie, is a derrick crane resting 
upon the girders which will support the railway ; this 
crane is gradually moved forward over the cantilever, 
not only to erect by overhanging its own substructure 
in the form of the internal viaduct for carrying the 
railway through the cantilever, but also all the work 
that it can command on all sides. 

The horizontal tier of cross-bracing seen beyond the 
temporary gangway knits together at the centre both 
the main 12-ft. columns and the diagonal tubular 
braces connecting the extremities of the main columns. 

The view also shows that no heavy scaffolding is in 





use, a few gangways and ladders for the convenience 





of the workmen obtaining access to their fields of 
operation and temporary cross-bracing, until the work 
is rivetted up, being all that was found needful by the 
contractors to complete the erection. 

The other illustration on our two-page engraving 
shows the east top member over the central or Inch 
Garvie pier of the Forth Bridge, in course of con- 
struction. The platforms upon which the chief 
tension members of the bridge are built, were raised 
in successive stages by hydraulic rams within the 
main and centre columns, and on their route to the 
summit were used to build together all the parts 
within reach. 

The temporary girders used for supporting the 
platforms were considerably strengthened by sup- 
plementary trussing made from the links of the old 
suspension bridge over the Thames at Hammersmith, 
their duty being to assist the platform girders to 
carry the weight of the top member during erection, 
the length of this member being about 260 ft. and the 
weight averaging nearly 3 tons per foot run. Der- 
ricks and travelling gantries on the platform receive 
the steelwork, as it is hoisted to this level by a steam 
winch placed on the pier nearly 350 ft. below ; after 
the component parts are built together, the rivets are 
closed by the simple and effective hydraulic rivetters 
on Mr, William Arrol’s system, seen at work on the 
lower flanges. 





NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—There was again a flat tone 
in the pig-iron market last Thursday, and Scotch warrants 
lost the slight recovery in price made at the close of 
the previous day’s market. The final quotation was 
38s, 34d. per ton cash, being $d. decline on the day. Cleve- 
land iron also lost 4d. in the price, but hematite iron 
closed firm, and at 14d. per ton of advance. The settle- 
ment prices at the close were—Scotch iron, 38s. 44d. ; 
Cleveland, 31s. 3d. ; hematite warrants, 41s. 3d. per ton. 
On the following day the depression was continued, and 
prices had a further decline. Scotch iron lost 4d. in the 
forenoon and 1d. in the afternoon, making on the week a 
total decline of 44d. per ton; and the closing quotation, 
which was the lowest accepted, was 34d. per ton under 
last year’s lowest price, and within 3d. of the lowest price 
paid during the last thirty-seven years. The price of 
Cleveland iron fell 2d., making the decline on the week 
4d. per ton; and that of hematite iron was firmer, 
losing only 4d, per ton, and making the week’s decline 
2d. ad ton. The closing settlement prices were— 
Scotch, 38s. 14d. per ton; Cleveland, 3ls.; hematite 
warrants, 41s. 3d. per ton. Monday was a Bank holi- 
day, and Tuesday wae locally observed as a day 
of great and general rejoicing in consideration of the aus- 
picious opening of the Glasgow International Exhibition ; 
both days were perfect blanks as regards business done on 
*Change in pigiron. A further fall of $d. per ton took 
place this forenoon in the price of: Scotch warrants, and 
both Cleveland and hematite iron likewise deciined in 
price. There was but little change in the afternoon. So 
far as the general iron-consuming trade is concerned, it 
may be said to be fairly good, without being exceptional. 
Business on American account is but little consequence, 
as there is an indisposition to place any orders of import- 
ance until the present discussion on the tariff question has 
been brought to a head and the matter decided either one 
way or another. The depression which has now become 
such a decided feature of the local pig-iron market, is due 
in part to the continued storing at the low prices ruling 
and the absence of fresh speculative buying on the part of 
the outside public. There are still 87 blast furnaces in 
actual operation, as compared with 81 at this time last 
year. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 977,913 tons yesterday 
afternoon, against 976,068 tons yesterday week, thus 
showing for the week an increase of 1845 tons. Last 
month’s increase was 9181 tons. 


Imports of Iron Ore into the Clyde.—During the month 
of April there arrived in the Clyde twenty-nine vessels 
with a total of 34,384 tons of iron ore from Spanish ports. 
This quantity is 1526 tons more than the imports in the 
month of April last year, and 21,276 tons (or fully 
150 per cent.) more than in April, 1886. Over the 
four months of this year the imports at Glasgow and Port- 
Glasgow—147,559 tons—are 10,000 tons under those for 
the corresponding period of last year, but 47,156 tons 
over those for the same four months of 1886. With two 
exceptions, all the vessels which landed cargoes last 
month were British steamers; the other two hailed from 
Spain. 

Application of Wind Power tothe Production and Storage 
of Electricity.—At the last meeting of the Philosophical 
Society of Glasgow, Professor James Blyth, F.R.S.E., 
described a practical experiment which he made last 
summer in the production of electricity by wind-power 
and its subsequent storage for future use. The experi- 
ment described was highly suggestive. In the course of 
his remarks Professor Blyth stated that on several occa- 
sions he had used the stored electricity to drive small 
turning lathe, and that he had begun to make a light form 
of carriage to be driven by the same. 


Seafield Dock and Railway Contract.—The contract for 
the dock and railway scheme at Seafield, Kirkcaldy, has 
been let to Mr. John Howard, London, the engineer being 
Mr. Macrae, Edinburgh. The plans have been altered 
and much improved from those of 1883, especially in re- 
gard to the entrance and breakwater. The former will 
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now look to the west, and will be protected by an exten- 
sive breakwater founded on the Vews Rocks. It is in- 
tended to make the dock so that vessels drawing 30ft. of 
water can enter at high tide. 


Coal Trade.—There is some appearance of an improve- 
ment, in a small way, taking place in the coal trade of 
Fife and Clackmannan, now that the Baltic has been 
completely opened up to navigation for the season. As it 
is, however, the shipments for the year up to the present 
are very considerably under those for the corresponding 
four months of 1887, but it is right to mention that during 
a portion of that time the Forth got a large export trade 
that would, but for a strike in the North of England, 
have gone south. On the Clyde and Ayrshire coast there 
is a fair export business in progress, Steam coal is get- 
ting into somewhat increasing demand, and the miners 
are rather better employed than they were. Over all 
prices are fairly well maintained, unless in one or two 
branches where competition is rather keen, but in 
no case can it be said that prices are what they 
ought to be. Some contracts are now being entered 
into for cannel and other gas coals for next season’s 
make of gas, and a number more will be concluded 
within the next few weeks by the leading gas cor- 
porations and companies. There does not seem to be 
any prospect of any advance in price being made on Scotch 
cannels during this year’s contracting period; indeed, 
the increasing use of bituminous shale and splint coal as 
sources of illuminating gas is rather putting high-class 
cannels into the shade. 


Forthcoming Meeting of the Institution of Naval Archi- 
tects. Nothing very definite in the way of arrangements 
has yet been made for the forthcoming autumn meeting 
of the Institution of Naval Architects in Glasgow ; but 
several schemes are being hatched, and undoubtedly the 
visit which it is intended to make to the Glasgow Inter- 
national Exhibition will be one of the ‘‘events” of the 
occasion, on account of the magnificent display of ship 
models and other exhibits to be seen in the Exhibition— 
especially those immediately connected with the depart- 
ment of marine engineering. 


Death of Mr. John Inglis.— John Inglis, senior partner 
in the firm of Anthony and John Inglis, shipbuilders and 
engineers, Glasgow, died on Wednesday night at his 
residence, Park Circus, Glasgow, On Friday he caught 
a chill which developed into congestion of the lungs. Dr. 
Tennant was called in, but the disease took an acute form 
and a fatal issue could not be averted. Mr. Inglis‘long 
held a leading place as engineer and shipbuilder. He was 
born in Anderston, Glasgow, in 1819; he, and with his 
brother Anthony, founded the present firm in 1847 ; at first 
the business was marine engineering at Whitehall Foun- 
dry, premises still occupied by the firm. Shipbuilding was 
added in 1862, ground being acquired at the confluence of 
the rivers Kelvin and Clyde. The Pointhouse Yard, built 
subsequently, was purchased on adjacent property and 
more than doubled the area of the yard. r. Inglis re- 
fused many public offices ; he, however, was chairman of 
the Clyde Shipbuilders’ Association and director of the 
North British and Mercantile Assurance Company and 
other companies. Mr. — has left a family of two sons 
and four daughters, two of the latter married. The sons, 
John Anthony and Patrick, are engaged in the business 
of the firm, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday, 

The Yorkshire College Engineering Society.—A meeting 
of this Society has been held in the Engineering Lecture 
Room. Dr. T. Pridgin Teall occupied the chair, and a paper 
was read by Professor A. Smithells, B.Sc., F.C.S., entitled 
“ The Heating Power of Fuel.” The lecturer said that 
the subject of the paper was one which could only be 
satisfactorily dealt with by the engineer and analyst 
together. He gave a short history of the growth of 
thermo-chemistry, with an account of the researches of 
Lavoisier and Laplace, Rumford and Dulong, and others. 
He gave instances of old errors, criticising Welter’s law 
and Buthier’s process of valuing fuels. Several forms of 
calorimeters were described and explained, and the opera- 
tion of calorimetry was demonstrated by means of a 
Thompson’s calorimeter. The paper was followed by a 
discussion, in which several members took part. The 
meeting concluded with votes of thanks to Mr. Smithells 
and the chairman. 


The New Pit for Denaby Main.—The new shaft will not 
be sunk at Sprotbrough, as was at first contemplated, but 
at Cadeby, opposite the Manchester, Sheffield, and Lin- 
colnshire station at Conisbrough. The site is on what is 
locally known as Cadeby “ Rattles,” in a field which is 
bounded on the north by the bridle road to Cadeby, and 
on the south by the river. There will consequently be 
the advantages of railway and water communication to 
Grimsby and elsewhere. Sinking will be commenced at 
once, but two or three years will elapse ere the Barnsley 
seam ~ lei which is about 600 yards below the surface, 
is reached, 


_ Gainsborough and the Water Supply.—It has been de- 
cided by the Gainsborough Local Board, who are the 
ruling body over the water supply of the town, to con- 
tinue boring another 100 ft., when it is anticipated that a 
plentiful supply of water will be obtained for the require- 
ments of the town. Considerable dissension has been 
expressed by some members of the board, but on the con- 
dition that the money shall be taken from the water works 
accounts, 300/. has been voted for this purpose. The well, 
which has now been sunk 1100 ft., has been on hand up- 
wards of three years, and has cost up to the present time 
4000/., which has been borrowed in lane extending over 
& period of years for repayment, 








Iron and Coal.—The improvement that has been going 
on for some time past is shared by the finished iron trade, 
and official reports chronicle a further development of 
business during the past month. The condition of things 
may be gathered from the statement that a ‘‘ difficulty is 
now experienced in placing orders at prices which would 
have been gladly accepted three months ago.” There is 
no necessity to modify the recent statements as to the 
engineering trade which, generally speaking, remains 
brisk, and gives promise of continued activity. Textile 
manufacturers are requiring more machinery, and Leeds 
makers have secured additional orders lately. The ma- 
chine tool trade is usually last to feel the benefit of a 
revival, but makers in this district are now said to be 
getting a trifle busier. As the spring advances and build- 
ing work increases, the demand for cut nails becomes 
brisk, and the outlook for the summer is reassuring. This 
change in the weather, however, is necessarily having a 
contrary effect upon the coal trade, for less house coal is 
being bought. Engine coal and slack are reported as 
being in fair demand at old rates, and gas and shipping 
quiet. 


The Dore and Chinley Railway Company.—A special 
reac ag meeting of the shareholders has been held at 

erby Station, Mr. George Ernest Paget, chairman, pre- 
siding. The meeting was merely formal, and was for the 
purpose of approving the Bill promoted by the Midland 
Company for amalgamating the two undertakings for the 
construction of the new line between Dore and Chinley. 
The Dore and Chinley Company now lapses and the new 
line will be constructed by the Midland. The meeting 
approved of the Bill, and also the Bill for the abandon- 
ment of the Dore and Chinley Railway. The meeting 
was held in the secretary’s room, and only lasted a few 
minutes, being attended by just a sufficient number to 
enable the business to be disposed of. 





NOTES FROM THE SOUTH-WEST. 


Cardif.—Shipments of steam coal have continued 
heavy, amounting last week to 190,000 tons. Under these 
circumstances, tie market has ruled firm, special coal 
making 9s. 3d. to 93. 6d., best bunker, 8s. 6d., and good 
dry coal, 8s. 3d. per ton. The house coal trade has been 
more active than could have been anticipated at this 
period of the year. Patent fuel has been in moderate 
demand at 8s, to 8s. 3d. per ton. As regards the manu- 
factured iron and steel trades, most of the works are 
reported to be well employed at about late quotations. 


Barry Docks and Railways.—Mr. R. Evans, of Cardiff, 
assistant-manager of the Rhymney Railway, has been 
appointed manager of the Barry Dock and Railways. It 
is said that there were83 applications. Mr. Evans has been 
connected with the Rhymney Railway for about thirty 
years, and for a long period had charge of the tipping 
arrangements at the East Bute Dock. 


Plymouth, Devonport, and South-Western Junction Rail- 
way.—The Plymouth, Devonport, and South-Western 
Junction Railway Bill, which seeks for an extension of 
time for the compulsory purchase of lands, and the com- 
pletion of the authorised works of the company, as well as 
some additional powers in regard to theconstruction of a 
new roadat Tavistock and another at St. Budeaux, &c., 
wason Thursday before the Select Committee on Unop- 
pesed Bills of the House of Lords, Mr. Burchall, Parlia- 
mentary agent, represented the promoters, and called the 
Earl of Mount Edgecumbe to prove the preamble of the 
Bill. The clauses were gone through, the Bill passed 
through Committee without alteration, and it was ordered 
to be reported to the House. 


Cyfarthfa.—The third of some blast furnaces put up at 
Cyfarthfa about three years since will be started in the 
course of this week. A fourth blast furnace is now in 
course of erection. 


Rhymney Railway.—The preamble of the pending Bill 
of the Rhymney Railway Company has been declared 
pevees by a Committee of the House of Commons. A 
ine running parallel with the existing Great Western 
Railway to Abercarn is, however, to be dropped. 


New Piers for St. Ives.—The St. Ives Town Council 
unanimously agreed on Monday to accept a tender of 
Messrs. Lang and Son, Liskeard, for the erection of a 
new pier, at a total cost of 14,3661. This will include the 
lengthening of the present Smeaton pier by 200 ft., and a 
considerable deepening of the present harbour. The 
work will be commenced at once, and will be completed 
in eighteen months. The Public Works Loan Commis- 
sioners have agreed to lend a sum not exceeding 15,8001, 


The Sudbrook Springs.—Clause 38 of a pune Great 
Western Railway Bill, which authorised the railway 
company to sell the water of the Severn Tunnel springs 
at Sudbrook within the Newport water district, has, in 
view of the opposition on the part of the Newport Water 
Works Company and the Town Council, been abandoned 
and struck out of the Bill. 


Pembroke Dockyard.—Up to the close of March, 1887, 
the actual expenditure upon vessels constructed or par- 
tially constructed at Pembroke was as follows: In 
armoured ships the Anson, weight of hull 6600 tons, had 
cost 152,376/7. in labour, and 239,5427. materials; the 
Aurora, 3000 tons weight of hull, 31,9457. for labour, and 
61,4141. materials ; the Collingwood, 6000 tons, 207,153/., 
and 271,149/. ; the Edinburgh, 6150 tons, 238,571/. and 
277,676. ; the Howe, 6100 tons, 187,984/., and 233,587/. ; 
and the Nile, 8520 tons, 31,795/. and 99,1517. Among pro- 
tected ships the steel cruiser Firth, 2010 tons had spent 
on her 56,833/. for labour, and 33,907/. for materials, and 
the Thames, of the same weight, 71,648/, and 39,1261. The 
partially protected Amphion, 1680 tons, had expended 





upon her 76,3907. and 50,0837. for labour and material, 
respectively, 


The Dowlais Works.—Some progress has been made with 
Se for the construction of the Dowlais Iron and 
teel Works on the East. Moors, Cardiff. One matter of 
vital importance has been settled which hitherto has 
excited some misgiving. Trial shafts have been sunk, and 
it has been found that at an average depth of 22 ft. there 
is asound marl foundation. Plans are now nearly com- 
pleted for the erection of furnaces, and in the course of a 
short time tenders will be invited for the work. It is 
estimated that it will costabout 1000/. to lay the founda- 
tion of each furnace, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—There was a large attend- 
ance on ’Change at Middlesbrough yesterday, but the 
amount of business transacted was exceedingly small. 
Owing to the Glasgow Exhibition being opened that 
day, there was no market held in that important iron 
centre; consequently no commercial telegrams were 
despatched from Glasgow to Middlesbrough, and this 
fact caused the Cleveland market to be dull. For 
prompt delivery No. 3 Cleveland pig iron was quoted 
3ls. 3d. per ton, but producers were not anxious to 
do business at this figure, being sanguine that ere 
long better prices will prevail. The demand for all 
kinds of Cleveland pig is steady. Shipments are im- 
proving, and stocks continue to decline, but in spite of 
these apparently satisfactory indications of good trade the 
constantly accumulating stocks in Glasgow enable large 
speculators there to rule the markets. Un Monday night 
Messrs. Connal and Co., the warrant storekeepers, had in 
stock at Middlesbrough 304,892 tons of pig iron, being a 
decrease of 3268 tons on the previous week. In the manu- 
factured iron trade there is nothing new to report. Prices 
are steady. 


The Make and Disposal of Pig Iron in Cleveland.— 
The Cleveland Ironmasters’ Association have issued from 
their offices at Middlesbrough, their customary monthly 
returns showing the make and disposal of pig iron in the 
North of England. Out of 155 blast furnaces built, 96 
have been in operation, and have produced 215,174 tons 
of iron during the month ending April 30. The total 
amount of pigiron in stock, including that at Messrs, 
Connal and Co.’s stores and that at makers’ stores, now 
stands at 586,492 tons—a decrease of 24,206 tons on the 
month. The returns show that during the month of 
April 90,641 tons of pig iron were shipped from the port 
of Middlesbrough. This is an increase of 11,176 tons on 
March, and an increase of 12,432 tons on April last year. 
Altogether the returns are regarded by those interested in 
the trade as highly satisfactory. 


The Steel Trade.—The steel trade continues active in 
all branches, and prices are maintained. The well-known 
Newburn Steel Works has been turned over to a limited 
company to be named Messrs. John Spencer and 
Sons, Limited. Thecapital is 400,000/., divided into 4000 
shares of 100/. each. The object is to purchase the business 
at Newburn hitherto carried on by John Spencer and 
Sons, to purchase the works called the Tyne Forge Works, 
situated at the Ouseburn, Newcastle, and to carry on 
those works with such additions and modifications as may 
from time to time be deemed expedient. The company 
will be steel manufacturers, iron manufacturers, forgemen, 
founders of metals of all kinds, engineers, ironmasters, 
colliery proprietors, mineowners, smelters, and manu- 
facturers of gas coke, cement, bricks, tiles, &c., as well 
as general merchants. 


The Coal and Coke Trades.—The fuel trade continues 
steady, and prices are unchanged. 








THE Giascow Exuripirion CaTaLocuE.—There are 
1997 stands in the Glasgow International Exhibition of 
Industry, Science, and Art, exclusive of over 800 Jubilee 

resents to Her Majesty and of the collection of pictures, 
his fact we gather from the Official Catalogue, issued 
by authority of the executive by Messrs. T. and A. 
Constable, Edinburgh. The book is of handy size, small 
8vo., and is printed on thin opaque paper to minimise its 
thickness. As was the case in the prospectus, the exhibits 
in the catalogue are divided into classes, from A upwards. 
These classes, however, are arranged in the building not 
in their alphabetical order, but are placed in convenient 
courts. For instance, Classes II. and III. arein Courts2 and 
4, in the south-eastern section, and Class IV. in the extreme 
western _ of the main building, while in the catalogue 
the exhibits under these three classes are placed consecu- 
tively. However, by a careful study of the arrangement 
of the work this difficulty isovercome. There isa plan of 
the building, each court having a distinctive colour, and 
at; the head of each page the alphabetical and descriptive 
title of the class is given, along with the number of the 
court and its colour on the plan. The plan also shows 
the pages on which the contents of the several courts are 
enumerated. ‘To the person who desires to inspect one 
class only, the catalogue is well arranged, but to the 
general visitor, who wants to walk through the building 
in a limited time, it is a trifle confusing and necessitates 
a lot of searching among the pages of the book. There is 
a subject index which is of special value, as well as a 
eneral index. The objection we have raised to the cata- 
ogue will probably be met by the official guide, which 
Messrs. Constable are also about to publish. They will also 
Eas an official art catalogue and official daily programme, 
essrs. Constable for the right to issue these publica- 
tions paid 3530/., being nearly 1000/. more than was paid 
at Manchester, 
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EVANS’S PUMP VALVES. 

THE annexed engraving illustrates one of Evans's 
rotative rubber disc valves. It will be seen that the 
edge of the valve is formed with oblique serrations, As 
the water flows past these serrations it causes the 
valve to rotate, and consequently at each stroke of the 
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\ 





ump the valve seats itself in a different position. 
The result is that the face wears smoothly and evenly, 
and does not become impressed with a representation 
of the bars and spaces of the grid on which it rests. 
Messrs. Joseph Evans and Sons, of Wolverhampton, 
are the makers. 





DUVAL’S METALLIC PACKING. 

Dvuvat’s metallic packing for glands is formed of 
fine brass wire plaited or braided into a square rope, 
as shown by the annexed illustration, Itis cut off in 
lengths and inserted into the stuffing-box in the usual 
manner, after which the gland is very lightly screwed 
up. As soon as the packing becomes warmed the ex- 
pansion of the wire presses it firmly against the rod 
and the interior of the stuffing-box, while the elasticity 


and extreme flexibility of the packing insures that the 
pressure shall always be of a gentle and yielding cha- 
racter, although quite sufficient to insure a tight joint, 
The rod rapidly acquires a fine surface, which is 
always maintained. We have ourselves used this 
packing for some months, and can speak of it in terms 
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of _— commendation for piston-rods. It does not 
suffer from the heat of the steam, however high the 
pressure may be, and, so far, it shows no signs of 
wear. We hear, from French users, that it gives 
most satisfactory results in triple and quadruple ex- 
pansion engines, and that one packing of the glands 
will serve for several long voyages without attention, 
and that the rod rapidly improves in appearance under 
its use, 

In this country the Duval packing is employed by 
Messrs. Humphry, Tennant, and Co., by the Ad- 
miralty at Devonport, by several large shipping com- 
panies running from Cardiff, and others. tt is made 
in all sizes from 6 millimetres (} in.) to 50 millimetres 
(2in. ) square, and is introduced by Mr. William Bashall, 
of 17, Bear-alley, Farringdon-street, London. 





WILLIAMS’S FERRULE EXTRACTOR. 

On the present page we illustrate a device for ex- 
tracting ferrules from boiler tubes invented by Messrs. 
A. and i. Williams, of the Vulcan Iron Works, Worthy, 
Winchester. The appliance consists of a bolt on which 
is fitted a sleeve, as shown in engraving, which can be 
rotated relatively to the bolt. The amount of this 
movement is, however, limited by a set screw passing 
through the sleeve and fitting in a groove in the shank 
of the bolt. Two steel jaws, which are shown in sec- 
tion in Fig. 7, and in elevation and plan in Figs. 3 and 
5, pass through the sleeve. These steel jaws, in their 
normal position, will pass through a ferrule, but by 
holding the sleeve steady with a tommy and rotating 
the bolt, the two inclines in the bolt (Fig. 7) will slide 
under these jaws, forcing them out and causing them 
to grip the ferrule, which can then be pulled out by 
simply tightening the nut shown in Figs, 1 and 9. 








BOILER EXPLOSIONS IN 1887. 
THRovGH the courtesy of Mr. E. B. Marten, the 
chief engineer to the Midland Steam Boiler Inspection 
and Assurance Company, we are again enabled to re- 
produce his annual report on the boiler explosions 
which have occurred during the year 1887. We append 
below a Table giving a summary of the explosions 
which have occurred during the past fifteen years. The 
figures are as follows : 

Number of 


Number of 
Explosions. Fejared. 
85 


198 
142 


Number of 
Persons 
Killed. 

57 


78 
76 77 


The following is Mr. Marten’s report : 


There were in 1887, 36 boiler explosions, causing the 
death of 24 and the injury of 42 other persons, The 66 
persons thus killed or injured were: 6 masters or their 
relatives or managers, 17 enginemen, 6 firemen, 28 work- 








men, 7 strangers, 1 woman, and 1 boy. : 
In the appendix are mentioned 21 slighter cases, either 


= 


9-6. 


A.B, 


Fig.7. 


of boilers or of vessels not strictly steam boilers, with 17 
deaths and 8 injuries, And these 25 persons were: 1 
manager, 9 enginemen, 8 firemen, 4 workmen, 2 women, 
and 1 boy. 


The Exploded Boilers were used for the following 
Purposes, 

No. Kd, In. 

4 6 


6, 


Colliery... 

Iron works 
Spinning mills 
Building 
Cement... a5 
Mineral water... 
Coach-building 
Traction a 
Crane ... 3c 
Beetling mill ... 
Engineering work 
Water works ... 
Brick 
Canal 
Flour mill 
Tannery 
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Appendix, 


wo 
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~ 
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Heating or drying 
Farm _... os 
Mills 

Ship... 
Domestic 


em BS ee bo bo Go Go OF 
— 

CoorFKNOFeF- 
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y mt 
Paper-making ... 
Bleaching sd 


Total 21 17 ‘8 


The causes of explosion are arranged under three heads: 
A. Faults of Construction or Material, which may be De- 
tected before Starting or after Repair. B. Faults of 
Inspection. C, Faults which could be Detected by At- 


tendants, 
No. Kd, In, No. Kd. In, Ne. Kd. In. 
A Weak tubes... 3 0 4 
* x o Lis 1 
Seam-rip or old 
crack ... ii 
Bad repair 


_ 
wre | et 
on 

_ 

oo 


External corrosion 
Internal ,, 


Short of water ... 
Salt and scale ... 
Over-pressure 


CO 


& OUST 
Kon 


Total 


APPENDIX. 
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Bad pipes 
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BOILER EXPLOSIONS IN 
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The exploded boilers were of the following kinds, the | 


faults being arranged as above, A BC. 


awp> 


oP 


aw 


Cornish or Lancashire. 














No. Kd. In. No.Kd.In. No. Kd.In 
Ss ¢ 4 











Weak tubes 
External corrosion Ss & 6 
Short of water ... 3 2 0 
— 9 7 10 
Plain Cylinders. 
Seam-rip... or os 
Corrosion 3. > SG 
Internal corrosion 1 0 0O 
——— 2 0 0 
Scale BO 
a fiek..J 
Multitubular. 
Corrosion eas Mer ae: 
Internal corrosion 2 0 5 . ‘ 
Over-pressure .. 3 1 5 
Short of water... 1 1 0O 
Sediment ee 
——— 5 2 5 
— 8 2 il 
Crane or Small Vertical. 
Weak tubes by Oe 
Old crack 1 0O 
— 2 0 2 
Externalcorrosion 4 3 3 
Intern Ps a ee 
— 5 4 7 
Over-pressure Bail xO 
Salt ba 1, 9:8 
— 2 0 0 
——— 9 4 9 
Marine. 
Bad repair, with 
cup patch : oo 
External corrosion i acai 
Short ofwater .. 1 38 2 
Salt se et: eh aie 
——— 3 3 2 
—— 5 3 3 
Rastrick Two Furnace Upright. 
Seam rip ... are a-"S 
Total 36 24 42 
APPENDIX, 
Warming and Drying Apparatus. 
Weakness Livy ~ 
Bad pipes Ie "o 
: — 2 1 0 
Over - pressure 
partly from 
frost i i ae 
Scale 2 0 0 
—— 9 8 2 
—— ll 4 2 
: Tram Engines. 
Corrosion or cut- 
Ing , Re as 
Scale ee tee | 
. oo 3 1 2 
conomiser, 
Internal corrosion 7 ary le 





4. 


Stills or Kiers. 
Over - pressure, 
mostly from de- 
fective valves... 


No, Kd. In. 
5 12 8 


| 
| 
. 

2117 8 


Total ... 


The most numerous explosions were in Cornish or Lan- 
cashire, but multitubular and small vertical were nearly 
as defective. 

The most fatal explosion was at an iron works, No. 27, 
because the boiler necessarily stood among the workmen. 

Lord Stanley, of Preston, late President of the Board 
of Trade, introduced a Bill last session in the House of 
Lords for the registry and inspection of steam boilers, 
but only asked for second reading, with a view to re-intro- 
ducing it this year and asking for a Select Committee. 
As this Bill sought to make it compulsory for all boilers 
to be registered and inspected it is sure to call for great 
consideration by steam users, as it would affect boilers 
estimated at 200,000 in number, and 20,000,000/. in value, 
and might easily involve the expenditure of many millions 
of capital in renewals, besides 200,000/. per annum for 
inspection, as well as the cost of registry, without the 
certainty of saving more than a small proportion of the 
30 lives lost yearly on an average. A Bill for compulsory 
inspection of steam boilers was introduced by a private 

member this session, and read a first time. 

' It is worthy of note that these records show that from 
1862 to 1882 the average annual loss of life was 68, and as 
the particulars of explosions were only gathered by private 
enterprise some may have escaped attention, but since 
1882 particulars have been obtained by authority, and are 
doubtless more complete, so that the average of only 30 
deaths would show that the evil is decreasing. 

The Eill for the examination of persons having the 
charge of steam engines and boilers is re-introduced this 
session nearly in the same form as in 1883. 

This company strongly advocate inspection as the best 
means of preventing boiler explosions, and endeavour to 
make that inspection as thorough as possible, and also 
issue these brief records to diffuse useful information as to 
the causes of failure to be avoided. They hope that their 
| efforts, and those of other similar associations, have made 
further legislation unnecessary at present, 


No, 1. (See Fig.1.) January 19th, 4 injured. Cement 
works, Lancashire, 5 years old, 30ft. long, 7 ft. diameter, 
fein. plates. Tube 2 ft. 9in. diameter, in, plates, 57 Ib. 
pressure. The tube collapsed and ruptured, allowing the 
contents to issue violently and scald the men. The tube 
was too weak for safe working at the usual pressure, and 
it was further injured by floury deposit from the water, 
causing overheating. 

No. 2. (See Fig. 2.) February 9th, 1 injured.—Mortar 
mill, vertical, 5 years old, 9 ft. high, 4 ft, diameter. 
Firebox 5 ft. Gin. high, 3ft. 4in. diameter, Zin. plates. 
Safety valve loaded to 72 Ib. pressure, but usually worked 
at 601b. The firebox collapsed and ruptured, and the 
reaction of the issuing contents sent the boiler through 
the roof. It was rather weak originally for the pressure, 
having a flat plate between the bottom of the box and the 
shell, and somewhat weakened and bulged by its work. 

No. 3. (See Fig. 3.) February 17th, 1 killed, 1 injured. 
—Dredger, vertical, 17 years old, 7 ft. 10 in. high, 
4ft, Jin. diameter, gin. plates, the flat crown plate having 
three gusset stays. Firebox 4ft. llin. high, 4ft. 2hin. 
diameter, #in, plates, with dome-shaped top, two cross 
tubes. Valves loaded to 35]b. pressure, but usually 





worked at less. The firebox collapsed, having been some- 
what weakened by corrosion on the fire side. 











1887. 


Fig. 17. 


No. 4. (See Fig. 4.) February 22nd, 2 injured,—Coach 
works, multitubular, 34 years old, 6 ft. 9 in. long, 
2ft. 3in. diameter, plates 7, in., tin., Yin. thick, and 
sup to work at 601b. pressure, but really loaded to 
24 times that pressure, which was more than the shell, in 
its somewhat corroded state, could bear, and it ruptured, 
and was widely scattered. 

No. 5. (See Fig. 5.) February 23rd, none injured.— 
Farm, plain cylinder, and appeared very old, 8 ft. 9 in. 
long, 2 ft. 64 in. diameter, made of plates originally 
% in. thick, 30 lb. pressure. Shell plates became thin 
from corrosion, and unable to stand the working pres- 
sure. There was no feed pump, and the safety valve was 
defective, 

No. 6. March 18th. 1 injured.—Tug, marine, one of 
two, 18 years old, 14 ft. long, oval, 6 ft. din. high, 7 ft. 5in. 
wide, % in. plates originally, 15 lb. pressure. The plates 
of the flue were so thinned by external corrosion as to be 
nearly through, and a small hole burst out under the 
uptake to chimney, and the water ran out into the stoke- 
hole and scalded the fireman. 

No.7. (See Fig. 6.) April 6th,1 killed 1 injured.— 
Colliery, plain cylinder, 29 years old, 42 ft. long, 5 ft. 6 in. 
diameter, made of yin. plates, arranged lengthways. 
The seam on the right side of the boiler gave way, and 
the front part of the shell was torn off. At the point of 
rupture there was evidently a seam rip from which there 
had been leaking, but it was not thought to be so serious 
as it afterwards turned out to be. 

No. 8. (See Fig. 7.) April 28th, 1 injured.—Farm, 
portable, 31 years old, 9 ft. 4 in. long, 2 ft. 6 in. diameter, 
rs in. plates, 45 lb. pressure. The safety valve was lost, 
but was thought to be inoperative, and the readings of 
the gauge were misunderstood, so that the boiler was 
really worked at 130 lb., which it was unable to bear, and 
it me open at the manhole, which was the weakest 
part. 

No. 9. May 12th, 3 killed, 2 injured.—Torpedo boat. 
No particulars, as it was lost at sea, but it was supposed 
that the crown of the furnace collapsed from shortness of 


water. 

No. 10. (Fig. 8.) May 13th, none injured. Ship, 
marine, multitubular, 2 years old, 7 ft. 10 in. long, 
5 ft. 9 in. diameter, y:in. steel plates. Furnace 6 ft. 
long, 2 ft. 11 in. diameter, 4 in. thick. The crown col- 
lapsed from overheating through accumulation of salt, but 
being of good material, it only slightly ruptured, and did 
hardly any damage. 

No. 11. (See Fig. 9.) June 25th, none injured.—Crane, 
vertical, 3 years old, 6ft.6in. high, 3 ft. 2in. diameter, 
fin. plates, 60 lb. pressure, but worked at 95 lb., the 
safety valve being most likely inoperative, and this pres- 
sure was more than it could bear. 

No. 12. July 1st, 1 injured.—Farm traction, multi- 
tubular, 17 years old, 12 ft. 7 in. long, 4ft. 9 in. diameter, 
# in. pla , 120lb. pressure. The ends were greatly 
dependent on stays, which had so corroded as to find no 
support, and the consequent movement caused a crack 


which, although seen, was not considered dangerous. It 
broke open and scalded the driver. 
No. 13. July 7th, 1 killed.—Colliery, locomotive. No 


particulars, but supposed from shortness of water. 
No, 14. (See Fig. 10.) July 11th, none injured. —Mills, 
Cornish, 18 years old, one of two, 21 ft. long, 5 ft. 6in, 
diameter, ys in. plates. Tube, 3 ft. diameter for 6 ft. 
my ¥ tapering ‘to 2 ft. 6in. at the back, 3 in. plates, 
45 Ib. pressure. The tube collapsed from weakness. 

No. 15. (See Fig. 11.) July 15th, none injured.—Ship, 
marine, 2 years old, 8 ft. 3 in. long, 6 ft. 6 in. diameter, 





ie plates. Furnace tube 6 ft. 3in. long, yrin. plates, 
5lb. pressure, An insufficient cup patch over a leaking 
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stay head did not resist the boiler pressure, but allowed 
the water to leak out, when the tube collapsed from short- 
ness of water. 

No. 16. (See Fig. 12.) July 23rd, 2 killed.—Farm, 
portable, 23 years old, 4 ft. 11} in. high, 3 ft. 10 in. dia- 
meter, 80 lb. pressure. Corrosion of the firebox crown 
plate had so reduced its strength that it gave way. 

No. 17. (See Fig. 13.) July 23rd, none injured. —En- 
gineering works, Cornish, one of six, 12 years old, on 
columns, fired in the tube only from iron furnace, 18 ft. 
2 in. long, 5 ft. 6 in. diameter. Tube 3 ft. diameter, 7s in. 
plates, 53 lb. pressure. Tube collapsed from shortness of 
water, the attendant mistaking the indication of a high 
and low-water indicator. 

No, 18. (See Fig. 14.) August 3rd, none injured.— 
Water works, vertical, 17 years old, 9 ft. 11 in. high, 
4ft. 5in. diameter, firebox 5 ft. 3in. high, nearly 4 ft. 
diameter, made of @ in. plates, 70 Jb. pressure. The 
uptake was reduced to the thickness of paper, by both 
internal and external corrosion at about the water-line, 
and ruptured, allowing the crown of the firebox to par- 
tially collapse. Corrosion was supposed to be facilitated 
by strain, owing to the flat bottom allowing constant 
movement, 

No. 19. (See Fig. 15.) August 17th, none injured.— 
Flour mill, Cornish, age not known, 15 ft. long, 4 ft. 9 in. 
diameter, % in. plates, arranged lengthways, tube 2 ft. 9 in., 
85 lb. pressure. The flue collapsed from weakness, but 
the defective state of the valves no doubt allowed of more 
pressure than was supposed. 

No. 20. August 20th, none injured.—Tug, marine, one 
of two, 23 years old, 15 ft. 9 in. long, 8 ft. high, 7 ft. wide 
at the front, 6 ft. 9 in. diameter at the back, 18 lb. pres- 
sure. Lost at sea, but it is supposed the tube collapsed 
from deposit of salt for want of properly blowing out. 

No, 21. (See Fig. 16.) August 22nd, 1 killed, 4 injured.— 
Canal boat, vertical, 14 years old, 5 ft. high, 4 ft. dia- 
meter. Firebox 3 ft. high, 3 ft. 54 in. diameter, made of 
plates originally # in. thick. The firebox collapsed, having 
been reduced by internal corrosion almost through, and 
unable to bear the ordinary pressure. 

No. 22. (See Fig. 17.) August 22nd, none injured, — 
Iron works, plain cylinder, 22 years old, but with many 
plates renewed at various times, worked by waste heat 
from two furnaces, 30 ft. long, 4 ft. diameter, 2 in. plates, 
45 lb. pressure. It rent on the left side ata part some- 
what injured by the direct action of the flame from the 
furnace neck and local accumulation of scale, and the 
rent ran ‘aesten dl round the third circumferential seam, and 
completely round the first seam, liberating the front end, 
which was thrown into the furnace necks. 


(Zo be continued.) 








THE CONTINUOUS BRAKES RETURN. 
To THE Epitor OF ENGINEERING. 

Srr,—The Brakes Return for the half-year ending De- 
cember 31, 1887, recently issued, shows that at last the 
companies are becoming aware of the importance and 
advantages of employing automatic brakes or systems 
which appear to fulfil the celebrated conditions of the 
Board of Trade; indeed the principal work done during 
the half-year consisted in removing or altering the ineffi- 
cient systems and replacing them by efficient ones. At 
the present time there are fourteen different systems of 
brakes in use, but it is plainly to be seen from the 
return that these are being speedily reduced to two, 
namely, Westinghouse automatic, and automatic vacuum, 
and that a very large amount of rolling-stock intended 
for through or exchange traffic, is being fitted with the 
two complete systems, 

The following summary which I have drawn up from 
the details given in the return, shows the amount of stock 
fitted and unfitted on December 31, 1887 : 

Engines. Vehicles, 
Total returned as fitted with 
brakes complying with Board 


of Trade conditions ... ie 2860 25,837 
Total fitted with brakes which 

do not comply ne .. 1569 12,836 
Total fitted with continuous 

brakes therefore +, 5s 4429 = 38,673 
Total fitted with apparatus 

for working brakes, or with 

pipes or chains so ae 3654 8,108 
Total not fitted with either 

continuous brakes, apparatus, 

pipes, or chains A = 649 5,245 
Total rolling stock therefore... 8732 52,026 


The result given is, therefore, that out of a total of 8732 
engines and 52,026 vehicles only 2860 engines and 25,837 
vehicles are provided with brakes which even profess to 
fulfil the Board of Trade conditions. With reference to 
the failures of brakes, no case is reported under class 
No. 1, that is failure to act in case of collision; but under 
class No, 2 ‘‘ failure or partial failure to act under ordinary 
circumstances to stop a train when required,” there appear 
to be 94 cases, of which no less than 91 occurred with 
vacuum brakes, as under— 

Vacuum automatic 
* simple ete ba a! ts 
Westinghouse ... be A S* 5 ee 
94 

The advocates of the non-automatic brakes have for 
years talked very much about ‘simplicity of construc- 
tion ;” but the figures show that the simple vacuum brake 
has anenormous number of “failures to act.” It should 
be mentioned that the Hexthorpe collision is not recorded 
in the return ; the first cause of that disaster was doubtless 


10 cases Clas; 2 
81 








the suspension of the block system, but the second cause 
was the failure of the Smith’s vacuum brake to pull up 
from 35 miles an hour in 359 yards. 

Turning to brake successes the London, Brighton, and 
South Coast Railway reports seven cases in which acci- 
dents were prevented by the application of the Westing- 
house brake. 

A new and useful table is given in the return showing 
the numbers of engines and vehicles fitted with brakes or 
appliances in duplicate, from which it appears that 246 
engines and 3130 vehicles are thus fitted. 

The Brighton Company, in a special table, give the 


number of times the Westinghouse brake was used on two 


particular days, namely, 
Thursday, September Bs. 21,481 times 
Wednesday, December 21 ne 20,052 ,, 
Turning to the return of delays it will be found that 
these 41,533 applications of the brake were made with 
only one delay, and that amounted to but two minutes. 
I am yours truly, 
CLEMENT E. STRETTON, 
Consulting Engineer Associated Society 
of Engineers and Firemen, 
Leicester, May 7, 1888. 





TRANSMISSION OF POWER BY WATER 
AND AIR. 
To THE EpiTor OF ENGINEERING. 

Sir,—After an interval of four weeks, your correspon- 
dence columns contain acriticism of my article on this 
subject by Mr. Alfred Hanssen. I am disappointed that 
Professor Lupton has not taken the matter up, He would 
no doubt have treated the question seriously, which Mr. 
Hanssen unquestionably has not done. It is a pity that 
Mr. Hanssen does not stick to argument, and steer clear 
of personalities. His method of treating the contents of 
my article is such that I am compelled against my will to 
make a few very unpleasant personal remarks. 

Mr. Hanssen evidently thinks he is a master of the 
science of compressed air. He speaks quite ad la Pope ex 
cathedrd, but he will, I am sure, find your readers incor- 
rigible Protestants. His fallacies and misrepresentations 
of what I stated are so gross and patent that I should not 
have thought it worth while to reply, if his letter had been 
written to be read oe | by professional men, but it is 
evidently designed for the — public, to whom it will 
no doubt soon be presented in pamphlet form, if I do not 
expose his errors and misrepresentations, It is charitable 
to conclude that all that Mr. Hanssen knows about air 
compressing consists of a collection of formule, which 
he does not know how to derive, and consequently, as the 
contents of his letter prove, not unfrequently makes mis- 
takes in using; but what excuse can we find for his 
misrepresentations of what I said? 

Mr. Hanssen states, ‘‘ Strange as it may seem, the heat 
produced during isothermal compression is greater than 
the heat produced under adiabatic compression.” It would 
indeed be strange if the statement were true, which it is 
not, did not Mr. Hanssen give his reasons 
for believing that it is? It is not possible to com 
press air either exactly adiabatically or isothermally. 
Some heat must necessarily be imparted to the machinery, 
and no process of cooling will abstract the whole of the 
heat. If the heat is abstracted irregularly, so that there 
are points of contrary flexure in the pressure curve, the 
work, and therefore the total heat generated, will ob- 
viously be greater than in adiabatic compression. If the 
heat is abstracted in such a way that there are no points 
of contrary flexure ia the curve of pressure the work and 
the total heat generated will be the same as in adiabatic 
compression for all degrees of final absolute temperature, 
the final pressure being of course constant, the heat taken 
up by the free air from the cylinder will be given back 
again during compression, but undoubtedly a less weight 
of free air would for the reason assigned bs compressed at 
each stroke in adiabatic than in isothermal compression, 

The thermal unit is the quantity of heat that will raise 
the temperature of 1 lb. of water from 32 deg. to 33 deg. 
The specific heat of any body, whether solid or fluid, is the 
number of such unite required to raise the temperature of 
1 lb. of the body 1 deg. Now the specific heat of air at 
constant pressure is equal to .2377, and as we are investi- 
gating the question of the change of volume of air under 
constant pressure, this is the coefficient we must use for 
tinding the number of thermal units necessary to raise 
1 lb. of the air from its isothermal to its adiabatic tempe- 
rature, r. Hanssen has, however, committed the mis- 
take of using the value of the specific heat at constant 
volume, which is equal to .1685 thermal units. The result, 
therefore, arrived at by Mr. Hanssen, viz., 44.1, must be 
increased to 62.2 thermal units. The number of cubic feet 
of gas required for a one horse-power engine will depend 
upon the quality of the gas, but accepting Mr. Hanssen’s 
estimate ot 5 cubic feet as being correct on the basis that 
44,1 thermal units are sufficient to raise the temperature 
of 1 lb. of air from 60 deg. to 321.5 deg., the number of 
cubic feet corresponding to 62.2 thermal units will be 7.8 
cubic feet. Now the consumption of gas per brake horse- 
power per hour on the best gas engines does not exceed 25 
cubic feet per hour, or the gas required for reheating is 
equal to more than 30 per cent. of the gas used by the 
engine when airis compressed up to 45 lb. pressure. Now 
the power produced by the gs has not only to overcome 
the air pressure in the cylinder but the machinery friction. 
What this amounts to in the best gas engines I do not 
know ; butif we add only 25 per cent.to work done in 
the air cylinder to get indicated horse-power required, the 
loss of energy due to cooling will be equal to 39 per cent. 
of the whole energy imparted to the air. 

Why, nthe name of common sense, Mr. Hanssen thinks 
that the question of the utility of coating compressdd air 





pipes can be decided by comparing the thermal units 
required to raisethe temperature of the air to 327.5 deg. 
with a totally different thing, viz., the latent heat of 
steam at 45 lb. pressure, I cannot imagine. What we 
have to take into consideration are the sensible tempera- 
tures of the air and the steam at 45 lb. pressure, viz., 
274.4 deg., and the conductivity of the material with 
which they are surrounded. The small differencein the 
sensible temperatures is practically of no account. Inthe 
case of air, fall of temperature means a diminution of 
volume, which can be replaced so as to maintain the pres. 
sure, but in the case of steam, if the pressure at the end 
of the pipe is maintained equal to that in the boiler, the 
steam will be condensed. It is easier then to deal with 
air in this way than with steam. 

duly appreciate Mr. Hanssen’s advice, but regret that 
I must again disagree with him. The adiabatic volumes 
do not vary directly, but inrersely, as the 0.709 power of 
the ratios of compression. I fail to see how it can be more 
troublesome to go through the one simple operation of 
multiplying the volume of compressed air at isothermal 
temperature, a known quantity, by R-, than to go 
through the two operations of first multiplying that 
volume by R, and next the more complex operation of 
dividing the product by R-709, 


So the fraction "=! ig absolutely and entirely wrong, it 
n 
ought to be 


R:709_R 
a” x 100!!! 
Has Mr. Hanssen failed to see that the expression is 
negative? It ought to be 
R— R709 hie eee, 
[ae x 100=(R-9—1)100= (n -1) 100. 


That naughty n. At this stage of our progress the ex- 
pression is still meaningless. Retaining the notation of the 


article in ENGINEERING of March 16, ny will be the 


volume of compressed air at adiabatic temperature, and 
(n -y¥ the volume lost by cooling to the temperature 


of the free air, so that if this is equal to P per cent. of the 
adiabatic volume, we have 


(n-1) VV. i99 =P 2V 
R x 100 . 


Whence 
Pp ="-!x 100, 
n 


In other words the much-maligned fraction "~ 1 is cor- 
n 
rect. 

When the air is reheated how can there have been 
theoretically no loss? This can only be the case when the 
air is compressed and expanded abiabatically. The points 
discussed up to this stage do not affect the question of 
the use of compressed air for raising water by its direct 
application after it has lost all the heat due to compres- 
sion. To investigate this it is necessary to divide the 
work into two stages. 

1. To ascertain the ratio of the indicated horse-power 
to the work done in forcing a given volume of compressed 
air into the receiver. 

2. Toascertain the volume and receiver pressure of air 
necessary to raise a given volume of water to a given 
height or heights. 

Stage I.—I do not assume that friction varies as the 
surface of the air cylinder. If this were so the total work 
done in overcoming friction in the aircylinder in pumping 
air against a pressure of four atmospheres absolute would 
be four times, not approximately 24 times, the same work 
done in forcing the compressed air into the receiver. I 
have also not stated that the work due to friction varies as 
the diameter. On the contrary, I have not only stated 
but proved that the piston friction due to pumping the 
same volume of compressed air or water varies inversely 
as the diameter. The ratios 4/2: 2/3: 4/4 give the rela- 
tive sizes of the diameters of air compressors capable of 
producing the same volume of air compressed to 2, 3, and 
4 atmospheres respectively, when the ratio of length of 
stroke to diameter is constant, and have no relation, as 
Mr. Hanssen must very well know, to the friction ratios. 
If Mr. Hanssen cannot understand the calculations in my 
article it is useless to try to enlighten him. Those ratios, 
though only approximate, are very nearly equal to the 
correct adiabatic ratios, which are severally equal to 


I.H.P. expended in adiabatic pumping 
H.P. expended in forcing air into the receiver 


the temperature of the compressed air being equal to that 
of the free air. This ratio I used for ascertaining the 
final safe value of I.H.P. + H.P., and for this purpose I 
adopted the usual practice of assuming the work due to 
friction in forcing water or compressed air into a receiver 
to be equal to the net horse-power. In actual working 
this may not exceed one-half the net horse-power. Fora 
pressure of four a absolute A is equal to 2.28, 
so that the safe ratio of the indicated horse-power to the 
work described in the denominator would be 4.56:1 and 
the working ratio may be as low as 3.42:1. So far from 
giving the rule described by Mr. Hanssen I have never 
given any rule, 

Mr. Hanssen seems to have overlooked the fact that I 
have throughout been investigating the safe, not the 
working, value of the ratio. For working values it is no 
doubt right to take the mean of the adiabatic and 
isothermal values of A. The division of this by the per- 
centage of useful work found in practice would give the 
ratio corrected for friction. But what is that percentage 
found by actual practice? The advocates of comp 
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air are very chary about letting the public know the 
details of the working tests. Outsiders can therefore only 
judge of the results of experience by comparing the gross 
engine power with the work to be done provided by engi- 
neers, who have had actual practical experience. One 
day’s experimenting with air-compressing plant, would 
settle the question of ratios of indicated horse-power to 
work done in the air cylinders for very wide ranges of 
Mr. Hanssen in his numerical illustration adds 


ressure. 
cals 25 per cent. for machinery friction, and proceeds 
to state that indicated horse-power required will be equal 


to the horse-power in weight of water raised multiplied 
by his calculated ratio. This statement is not correct. 
The indicated horse-power required is equal to horse- 
power done in the air cylinder multiplied by the ratio of 
power to work. The work done in the air cylinder in 
sewage pumping installations is rarely less than double 
the horse-power in weight of water lifted. 

Case II.—I have investigated very carefully the ques- 
tion of the minimum power required to balance the losses 
incurred atter the air leaves the compressor, and am con- 
fident that the values in the following summary are below 


the mark : Per cent. 
To pipe friction ate 5 
», loss of temperature 10 
»» variation of lift 25 


», fall in pressures when demand exceeds 


supply as Si ee is cs; |e 
To clearance when valve acts regularly ... 2 
” ” ” irregularly 
Leakage re ep bos 
Minimum addition 76 


The amount set down for variation of lift is equal to 
that in a scheme for the sewerage of Cambridge, which 
I prepared at the invitation of the Commissioners about 
four years ago. Cambridge is exceedingly well adapted 
for drainage on Chadwick’s sump system, and for this 
reason, I believe, 25 per cent. to be below the mark. 
Taking everything into consideration it will not be safe 
to estimate the total loss of power due to the above head 
to be less than the horse-power in water lifted. 

Mr. Hanssen admits that there does exist air compress- 
ing plant not capable of giving more than 13 per cent. 
efficiency, but he overlooks the fact that we are dis- 
cussing not simply an illustration of air compressors but 
of a combination of compressors and machines for using 
the air. An efficiency of 13 per cent, for compressors 
only would give less than7 per cent. for the combination. 
The pipes for the transmission of water are less than the 
pipes required for the transmission of air, because the 
volume of air will on an average be thirty times that of 
the water, and in the case of the water pipes very much 
sharper hydraulic gradients are admissible without in- 
creasing the percentage due to friction. Thus with 40 lb. 
air pressure and a limit of 5 per cent. for friction, the pres- 
sure necessary to overcome friction must not exceed 2 lb., 
but in the case of water at 800 lb. pressure the limit would 
be 40 lb. W. Dona.pson. 

2, Westminster Chambers, May 1, 1888, 








TRANSMISSION OF POWER. 
To THe Epiror oF ENGINEERING. 

Srr,—In your article on the transmission of power be- 
tween Solothurn and Kriegstettin in your last week’s 
issue there are two inaccuracies that I should be glad if 
Myer would correct. 1. The tool and engineering works 

ere are not owned by me but by a pew 5 I am chief 
electrician and engineer for the electrical branch of the 
works, 2. The method of measuring the power by sus- 
pending the dynamos in cradles was vriginated by me, 
and not Professor Amsler-Laffon, who was responsible 
for the mathematical treatment of the subject. 

I am, Sir, yours obediently, 
C. E. L. Brown. 

Oerlikon bei Ziirich, April 25, 1888, 








THE LATE MR. THOMAS RUSSELL 
CRAMPTON. 
To THE EpiTor oF ENGINEERING. 

S1r,—I regret to observe that the writer of the notice of 
the late T. R. Crampton (ENGINEERING, page 415) has 
perpetuated some mistakes in regard to Mr. Crampton’s 
connection with submarine telegraphy, especially with 
the Dover and Calais cable. The statements are ‘‘that 
within seven weeks of the expiration of the concession in 
1851, Crampton raised 10,000/. ; he constructed a sheathed 
cable capable of reaching from Dover to Calais, coiled it 
on board ship, and he laid it. If his reputation rested on 
no other feat than this, he would be stamped as a man of 
great engineering ability, of unfailing resource, and of 
indomitable resolution.” 

It is quite incorrect to say that Mr. Crampton constructed 
a cable, have before me now the contract between 
Mr. Crampton and myself, dated August 25, 1851, by which 
I undertake to make twenty-four miles of cable, and coil 
it on board ship by September 16, 1851. This cable was 
exactly similar to the specimen referred to in the follow- 
ing letter from Mr, Crampton’s co-engineer to the Sub- 
marine Telegraph Company. 


2 ; ‘* Hotel Meurice, Paris, Sept. 18, 1850. 

Dear Sir,—We find it of the greatest possible conse- 
quence to have a sample of the wire-covered gutta-percha 
as a specimen for private exhibition to an exceedingly 
influential tmaember of the Government in France. There- 
fore, I think it would be well for your own and for our 
sakes, to send the whole or part of the specimen you have 
tmmediately to me here, either by private hand, or as a 
parcel by South-Eastern Railway. ut be sure it comes, 
as we have an interview with the President appointed. 


“TI think if we mind what we are about we may be of 
great use to one another in this matter. 
. “Yours very truly, 
** CHARLTON J. WOLLASTON.” 


This specimen was made of ten galvanised wires 1s in. 
diameter, laid round four insulated gutta-percha wires, 
and was made by me in July, 1850. 

I beg you will find space for this letter. 


Yours truly, 
Gateshead, May 3, 1883.! R. 8. NEWALL. 





THE CORLISS ENGINE. 
To THE Eprror oF ENGINEERING. 

Srr,—Referring to the correspondence which has ap- 
peared during this month in ENGINEERING about the 
Corliss engine. The two engines at the London Exhibi- 
tion of 1862 were made in Germany, copied from an old 
pattern—and I think they were sent back to Germany at 
the close of the Exhibition. 

As to the reference by Mr. Douglas, in his first letter, 
about the late Mr. Corliss once calling for him at Kirk- 
caldy, perhaps I can explain it. About twenty-one years 
ago a son of the late Mr. Corliss was in this country, and 
he visited Kirkcaldy then. If this was the time alluded 
to, Mr. Douglas has no doubt made a mistake by assuming 
that it was the late Mr. George H. Corliss who called. 


Yours truly, 
Bolton, April 30, 1888. Wim INGLIs. 








ROLLED STEEL RAILWAY TYRES. 
To THE EpItorR OF ENGINEERING, 

Srr,—My firm has lately been asked to give the average 
life of a rolled steel tyre with the section before and after 
use, these being now extensively used in connection with 
“The National” tramcar wheels manufactured at these 
works under my patent rights. 

With your railway experience, I shall be glad if any of 
your numerous readers can kindly furnish me with this in- 
formation. Yours truly, 

HANSELL AND Co. 
Ricu. ALEX. HANSELL, 
Managing Partner. 
The Canal Steel Works, Sheffield, May 2, 1888. 





STEAM BOILER LEGISLATION. 
To THE Eprror oF ENGINEERING. 

S1r,—In your issue of the 27th ult. you published a 
short report, under the above heading, of a meeting of 
the members of the Manchester Steam Users’ Association 
which was held at their offices on the 24th ult., and as I 
think the last paragraph which reads, ‘‘ A resolution in 
favour of an Act of Parliament for securing the competent 
periodical inspection of every boiler in the United King- 
dom, was, after discussion, passed by a large majority,” 
taken in conjunction with the vice-president’s statement 
(also given in your report), that ‘‘the committee recom- 
mend that inspection should be undertaken by lay in- 
specting institutions approved and licensed by the Board 
of Trade” is likely to mislead or convey a wrong impres- 
sion, I am wishful to point out, as one who was present, 
that the spirit of the meeting (outside the officials) was 
decidedly and entirely against any interference with 
boiler inspection or registration by the Board of Trade or 
any other Government authority, and also that as it is 
pretty evident the agitation for legislation on this subject 
is confined within a very limited area, it may perhaps be 
well to state clearly that there were certainly not forty 
members of the Association at the meeting, and conse- 
quently that the “‘large majority” who voted for the 
resolution in favour of an Act of Parliament formed but 
a very small proportion indeed of the whole of the 
members. Iam, yours truly, 

Tuomas BEELEY, 

Hyde Junction Iron Works, near Manchester, 

May 9, 1888. 





THE TELEPHONE PATENTS. 
To THE EpiTorR OF ENGINEERING. 

S1r,—It having come to the knowledge of the Equitable 
Telephone Association that the agents of the United Tele- 
phone Company are circulating reports to the effect that 
the Association have not the intention or the means of de- 
fending the action for infringement of patent that the 


against them, the Association ask the favour of your space 
to give these most unwarranted reports an unqualified 
contradiction. They also take the opportunity of stating 
that not only have they the fullest intention of contesting 
the acticn to the utmost, but have also every confidence 
that they will be successful in upholding the freedom of 


their telephones. 
Yours faithfully, 
For the Equitable Telephone Association, Limited, 
A. A. C, Swinton, Director. 
75, Queen Victoria-street, London, E.C., May 4, 1888. 





A NEW TYPE OF LAND ENGINE. 
To THE EDITOR OF ENGINEERING. 

Sir,—In your Notes from the North, of your issue of 
the 6th inst., you say that Messrs. Rankin and Black- 
more, Greenock, are about to make for Messrs. J. Banna- 
tyne and Sons, Limerick, ‘‘aset of Rankin’s patent quad- 
ruple-expansion engines, capable of indicating 400 horse- 
power. These engines are to be constructed on the hori- 
zontal direct-acting non-condensing beara with four 
cylinders of 12 in., 16 in., 22 in., and 28 in. in diameter 








respectively, the stroke of the piston in all cases being 


United Telephone Company have pr fit to commence | W 


36 in. Steam of 180 lb, pressure will be supplied by a 
double furnace return tubular steel boiler.” 

It is somewhat difficult to decide from this description 
whether these engines are really to be upon the non-con- 
densing principle or not, as you say they are to be upon 
Rankin’s patent, and go on to refer to the successful 
action of these makers’ engines in marine practice; from 
which it might be inferred that quadruple-expansion sur- 
face-condensing engines aregintended. It is desirable that 
it should be made clear whether the engines will have 
condensing apparatus or not, 

You then proceed to say: “This is certainly a new 
departure in stationary engines, and many people will 
await with interest the result of carrying it into practice.” 

If these engines are not intended to be provided with 
condensing apparatus of any kind, then it is so far as 
that omission is concerned a new departure for a quadruple- 
expansion engine with four cylinders, but it is a mistake 
to suppose that there is anything which can be described 
as new, or claimed as novel, in a quadruple-expansion 
engine ‘‘ constructed on the horizontal direct-acting prin- 
ciple with four cylinders,” as such engines have been 
working near here for the last fourteen years. A full 
description and particulars of such an engine can be 
found ina r read by Mr. Daniel Adamson, Newton 
Moor Iron Works, Hyde, before the Iron and Steel 
Institute in the year 1875, entitled ‘‘ High-Pressure Steam 
Generally, and its Application to Quadruple Engines.” 

The engine in question was made and set to work in the 

ear 1874, at the Albert Mills, Dukenfield ; it was of the 

orizontal direct-acting type, the cylinders were 17 in., 
224 in., 30} in., and 42 in. in diameter respectively, stroke 
5 it., making 43 revolutions, giving a piston speed of 430 ft. 
per minute. 

Steam was provided by two steel steam boilers of the 
double-flued type, each 30 ft. long and 7 ft. in diameter, 
having each two flues 2 ft. 10 in. in diameter, provided with 
five cross-tubes. The safety valves were loaded to 110 lb, 
per square inch. The initial pressure in the first cylinder was 
92 lb., in the second 57 Ib., the third 19 lb., and the fourth 
1.5 lb., total indicated horse-power developed 539.8, with 
a coal consumption of 1.77. lb. per indicated horse-power 
per hour, during a trial of 16 hours. These engines are, 
the writer believes, still working. It is certainly a remark- 
able fact, that so little has been heard of what has 
been done in Lancashire and Yorkshire both with 
regard to triple and quadruple, expansion engines, and 
that a writer in such a journal as yours should be 
misled and make a statement, such as I have referred 
to in this letter, for the want of sufficient information 
upon this subject. A reference to the files of some of 
the engineering papers of the date referred to, 1875, would 
show what singularly curious opinions, when contrasted 
with those of to-day, were then held on the what was 
then said to be the perfectly ridiculous idea of using four 
cylinders where two would and could do the work quite as 
effectually and economically. . 


Manchester, April 19, 1888, AN ONLOOKER. 





Socrzty or EncInggers.—At a meeting of the Society 
of Engineers, held at Westminster Town Hall, on Mon- 
day evening, May 7th, Mr. A. T. Walmisley, President, 
in the chair, a paper was read on “‘ Filtration by Machi- 
nery,” by Edward Perrett, A. M. Inst. C.E. 





ACCUMULATORS versus TRANSFORMERS.—In reference to 
our report of his remarks at the meeting of the Society of 
Telegraph Engineers, in our last issue, Mr. Gordon 
requests us to state that the discharge mentioned in giving 
the efficiency of the Crompton-Howell secondary battery, 
is for a quarter cell, costing 6/. 153., the cell which cost 
271., as stated in our report, being four times the size. 





Tue Roya Society Sorrez.—The annual conversa- 
zione of the Royal Society was held at Burlington House 
on the evening of Wednesday last, under the presidency 
of Professor G. G. Stokes, M.P., on which occasion there 
was exhibited a small but exceptionally interesting col- 
lection of objects of scientific interest, which we shall 
refer to in detail next week. The gathering was attended 
by a large number of distinguished men, and did not break 
up until midnight. 





Institu rion or Crvit ENcInEERS.—On Wednesday last 
a party of the students of the Institution of Civil Engi- 
neers paid, on the invitation of Mr. Ellington, a visit to 
the Hydraulic Power Company’s pumping station, Falcon 
harf, Holland-street, Blackfriars. The arrangements 
at the station were inspected and fully explained by Mr. 
Ellington, and before leaving, an exhibition was given of 
the use of the high-pressure water for fire-extinguishing 

urposes, by making use of Greathead’s combining nozzle. 

he next visit of the students will be to the Anglo- 
American Brush Electric Light Corporation Works, 
Belvedere-road, Lambeth, S.E., the party to assemble at 
the works at 2.30 p.m. 





Tue Lonpon GroLocicaL Fretp Cxiass.—This class 
under the direction of Professor H. G. Seeley, com 
mences the summer excursions on Whit Monday, May 21- 
and will continue them on Saturday afternoons there, 
after uptoJuly 14. The following are among some of the 
places which will be visited: Leatherhead and Boxhill to 
examine the gorge of the Mole in chalk; Maidstone and 
the vicinity for gravels; Woolwich and Reading beds 
chalk gault, and lower greensand ; Erith and Crayford for 
river gravels; Grays, in Essex, Northfleet and Oxsted 
for studies in chalk, and other places besides. Intending 
students should apply for tickets at once, as only a limited 
number are issued. Application forms may be had from 
Messrs. Dollond and Co., 1, Ludgate-hill, and 62, Old 





Broad-street. 
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THE EMERY TESTING MACHINE. 
(For Notice, see Page 462.) 
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monthly meeting, held on Monday, May 7, 1888, Sir James | Balfour-Browne, Q.C, Lady Roscoe, Mr. John Cal- 
.D., F.K.S., vice-president, |lander Ross, Mr. T, K. Thorpe, Ph.D., F.R.S., 


Furraer ExTknsioN OF THE WESTINGHOUSE BRAKE. 
—The great success of the Westinghouse brake has led | Crichton Browne, M.D., LL. 
to its general ay vps on the London, Chatham, and | in the chair, the following vice-presidents for the ensuing | were elected members of the Royal Institution. Six 


Dover Railway in this country, and also on the Guthard | year were announced : Sir James Crichton Browne, M.D., | candidates for membership were proposed for election. 
Railway in Switzerland, on which line a vacuum brake | LL.D., F.R.S.; Mr. William Crookes, F.R.S.; Mr. | Mr. John Tyndall, D.C.L., LL.D., F.R.S., was elected 
has hitherto been used. The general tendency on the | Warren de la Rue, M.A., D.C.L., F.R.S. ; Colonel James | Honorary Professor of Natural Philosophy. The Right 
Continent is towards the use of air-pressure brakes in| A. Grant, C.B., C.S.I., F.R.S.; Sir Frederick Pollock, | Hon. Lord Rayleigh, M.A., D.C.L., LL.D., F.R.S., was 
preference to vacuum brakes. Bart., M.A, ; Mr. John Rae, M.D., LL.D., F.R.S. ; Mr. elected Professor of Natural Philosophy. The presents 
nay Pollock, treasurer; Sir Frederick Bramwell, | received since the last meeting were laid on the table 
D.C.L., F.R.S., honorary secretary. Mr. John Hutton | and the thanks of the members returned for the same. 





Roya. IngtitvuTion OF GREAT BriTAIN.—At the genera 
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NOTICES OF MEETINGS. 

yp eerO TION or Civil ENGINEERS,—Ordinary meeting, Tuesday, 
ay 15th, at 8 p.m. Papers to be discussed : ‘The Tay Viaduct, 
toy 4 ~ re = B,A., M. Inst. C.E. 
struction of the Tay Viaduct, D es . W. 
Inglis, Assoc. M. Inst. C.E. . Rec NOTIN PO tre A 
YAL METEOROLOGICAL SoereTy.—Wednesday, the 16th instant. 

7 p.m., at 25, Great George-street, Westminster, when the fol- 
seat papers will be read: ‘‘Report of the Wind Force Com- 
. tee on Experiments with Anemometers conducted at Her- 
we drawn up by G. M. Whipple, B. Sc., F.R. Met. Soc., and 
L.. Dines, B.A., F.R. Met. Soc. ‘‘ On the Measurement of the 
ge ga of Humidity in Rooms by the Emissioa of Steam from 
P e > Bronchitis Kettle,” by William Marcet, M.D., F. R.S., 
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THE PARIS EXHIBITION. 

THE covered area of the Paris Exhibition, to be 
held in 1889, will not be greater than that of 1878, 
but the arrangement of the buildings and their 
general character will be widely different. In 1878 
there was a large number of structures in the Champ 
de Mars ; next year there will be but few, but these 
will be on a much larger scale than anything that 
has been before attempted. 

In fact, the leading characteristic of the 1889 
Exhibition will be its monumental engineering. 
The general plan is extremely simple, and may be 
explained in a few words, Opposite the Hcole 
Militaire is the great Machinery Hall, 1300 ft. long, 
about 450 ft. wide, and 150 ft. high. The centre 
of this hall and the centre of the Eiffel Tower, at the 
opposite end of the] inclosure, correspond with the 
axial line of the Champ de Mars, and of the Troca- 
dero on the opposite side of the Seine; the Machi- 
nery Hall will practically occupy the whole width of 
the Champ de Mars. On the Ecole Militaire side a 
space between the building and the boundary fence 
will be left sufficiently wide to provide room for the 
boiler-houses, which are to supply steam for the 
motive power for driving exhibited machinery. 
From the centre of the great hall, and at right 
angles to it, a broad gallery will lead to the vast 
buildings devoted to miscellaneous exhibits, which 
extend to right and left for the whole width of the 
Champ de Mars, with wings of the same dimensions 
as the main portion, so arranged that a large open 
space is inclosed, being surrounded on three sides 
by these buildings. Beyond are the great Fine Arts 
Palace, the Palace of the Liberal Arts, the press 
and telegraph building, &c., and the Eiffel Tower. 
Between the galleries for miscellaneous exhibits and 
the Machinery Hall large spaces exist practically 
separated from each other by the transverse gallery 
running from the Machinery Hall, of which mention 
has been already made. These spaces will be occu- 
pied, on the one hand by the installation of the 
electric lighting syndicate, and on the other side by 
the building for railway exhibits. 

The large parade ground which occupies the same 
relative position to the Hétel des Invalides, that 
the Champ de Mars does to the Ecole Militaire, 
will be entirely absorbed for exhibition purposes ; 
it will be used partly for French colonial] displays, 
including exhibits of Algerian and Oriental pro- 
ducts, native villages and industries, and partly for 
the exhibits of the French Government depart- 
ments. The Esplanade des Invalides and the Champ 
de Mars will be connected along the Quai d’Orsay 
by two wide ranges of galleries that will be occu- 
pied by agricultural implements and products, food 
exhibits, &. 

The Palace of the Trocadero will be only partially 
utilised for exhibition purposes, but the extensive 
grounds which slope from the building to the river 
will be included, and several large pavilions will be 
erected on them devoted to horticulture, agricul- 
ture, forestry, and similar subjects. The Pont de 
Jena will serve as the connecting link with the 











60|Champ de Mars, as in 1878, but it will not be 


widened next year as it was on the last occasion. 
The exhibition buildings are in a very advanced 

condition, and with the favourable weather now 

prevailing very rapid progress is being made. The 


66 | buildings of the Galeries Diverses are practically 


completed, the ironwork of the Palais de Beaux 
Arts is well advanced, the press and postal buildings 
are nearly finished, and the foundations for all the 
work are in place. The Eiffel monument has been 
raised for one-third of its vast height, but it is quite 
impossible to form an adequate idea of its propor- 
tions, although even now it towers high above all 
the surrounding buildings, and is a conspicuous 
object from the Place de la Concorde. Of the 
Machinery Hall three principals only are in 
place, but these are sufficient to give a good idea 
of what the building will be when completed, 
and of the vastness of its proportions. No such 
building has ever yet been attempted, and the 
beauty and simplicity of its design are as striking 
as its immense width and height, Whether it will 
be perfectly adapted for its purpose appears to us 
open to doubt. For the exhibition of machinery 
it will, we think, prove too large, and will throw 





into absolute insignificance the largest trophy or 


machine that will be placed in it. The contract 
for its construction has been divided between the 
Fives-Lille Company and Messrs. Cail and Co., 
and each contractor has started work at the centre 
of the building, the erection being proceeded with 
right and left. Two modes of erection are being 
followed ; that of the Fives-Lille Company appears 
to be the more expeditious and economical, as it 
decidedly is the bolder of the two. Each principal 
is in two parts, meeting in the centre 150 ft. above 
the ground and being coupled together by one 
large pin passing through a semicircular recess in 
the end of each rib, and held in place by heavy 
straps and bolts. The heel of eachrib is formed 
solid with a curved recess that fits over a corre- 
spondingly curved saddle on the bedplate, which is 
bolted to very massive foundations. Freedom of 
movement is thus secured to each rib at the base 
and the centre. The outer side of the rib is ver- 
tical to the height of the gallery roof surrounding 
the great span, and the space between this vertical 
face and the curved inner face of the principal 
is filled with bracing. Longitudinally, semicircular 
openings are left along the building, on each side 
between the principals, and these openings give the 
form to the small lateral roofs that cover the gal- 
leries of the building. 

From the ground, the girders connecting the 
main ribs, and the subsidiary framework of the 
roof, appear of extreme lightness, an effect of their 
distance from the observer, as is proved by the 
actual dimensions of the ironwork lying on the 
ground. 

As just stated, the Fives-Lille and Cail com- 
panies are erecting their respective sections by 
entirely different methods. The former lifts each 
principal in four parts, the latter raises the iron- 
work from the ground in small quantities, and 
erects it in place on a centering. In the Fives-Lille 
section three large gantries are used, one in the 
centre of the span, and one at each side, these 
— being approximately the height of the roof. 

owerful hoisting engines are placed on the floor 
of each gantry, so that the raising of the ribs can 
be controlled from below. The ribs are put together 
on the ground approximately in the planes the 
will occupy when lifted. The lower section of euah 
half principal is rivetted up in such a position that 
when it is raised from the ground to the vertical 
position it will ultimately occupy, the curved recess 
in the heel of the principal falls over the curved 
saddle on the bearing. Alongside this part of the 
rib the central portion is built up on the ground, 
and when all is ready, the hoisting engines of 
the central gantry raise it into position, and 
nothing remains to be done but to connect the 
parts at the centre by the straps and bolts 
already mentioned, and to rivet up the sections 
at one place. The whole method is very simple 
and expeditious, and at the same time novel and 
bold, considering the dimensions of the roof and 
the large masses to be handled. The gantries, of 
which the central one is 150 ft. high, can be 
traversed in either direction on rails. Messrs. Cail 
and Co., on the other hand, have preferred to 
follow the old and well-known method of con- 
tinuous scaffolding, so that their portion of the 
work calls for no remark at present. It will be 
interesting to watch the progress and compare the 
cost of the work carried out by these two famous 
firms. 

Only a portion of the buildings and grounds will 
be lighted and opened to the public at night. But 
the area so treated will involve the expenditure of 
3000 electrical horse-power as a minimum. The 
supply of this power has been syndicated, the total 
having been divided into 300 shares of 10 horse- 

wer each, the price for which to manufacturers 
Joining the association is 1000 francs per share. The 
capital thus formed—12,000/.—will be devoted to 
the supply of power to each member of the syndicate, 
in proportion to what he has subscribed for, but all 
leads, lamps, cost of erection, and maintenance, 
will be at his charge. The syndicate will have the 
monopoly of furnishing the whole of the artificial 
lighting, and each member will be paid by the 
Committee pro rata for the light furnished by him. 
To obtain the necessary revenues for such payments, 
those parts of the Exhibition that will be opened 
to the public at night, will be handed over to the 
syndicate, who will charge 2 francs for admission. 
Of this, 50 per cent. will be given back to the French 
executive, and the remainder will be available for 
distribution between the members of the syndicate. 





Naturally the restaurants will be open at night’ 
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they will be very suitably arranged around three 
sides of thecentral garden inclosed by the galleries 
of miscellaneous exhibits. As this garden is already 
planted with quite large trees, and will be laid out 
attractively, it may readily be supposed that this 
part of the Exhibition will be crowded nightly, and 
that the space set apart for the restaurants will not 
be too great. In connection with this subject we 
may mention that no coal fires will be allowed, so 
that all cooking must be done with gas. 

The buildings along the Quai d’Orsay, which will 
connect the Champ de Mars and the Esplanade des 
Invalides, are being well pushed forward. They 
will occupy much the same position as in 1878, but, 
like all the present Exhibition structures, they 
appear to be more elaborate and costly. On the 
Esplanade des Invalides work has already com- 
menced. Here will be some of the most important 
of the Government department exhibits, and large 
credits are being asked for and given for this pur- 
pose. Thus the other day 8,000,000 francs was 
voted to defray the cost of the exhibit of the 
Ministry of Trade and Commerce. 

The most striking features of this vast under- 
taking are its monumental character, the costliness 
of the work, and the earnestness with which the 
preparations are being pushed forward. Itshould 
also be borne in mind, and properly appreciated by 
us, that France has reserved for the United King- 
dom the best spaces set apart for foreign exhibitors, 
and this when she might, with all propriety, have 
given those spaces to her sister Republic across the 
Atlantic, who is taking her part in the Exhibition 
with a far more generous spirit than ourselves. 





LOCOMOTIVES FOR NEW SOUTH 
WALES. 

Accorpine to recent newspapers received from 
the colony this question appears to be approaching 
the solution which has been long anticipated, i.¢., 
the placing of a substantial order for locomotives 
with manufacturers in America under the plea of 
pressure of time. In the course, however, of the 
tortuous steps leading to this consumation, a little 
episode has come to light which the Minister for 
Public Works and his fidus Achates, in the person 
of the superintendent of tramway rolling stock, 
could hardly have been prepared for, but which 
affords, even to the least instructed in these matters, 
the means of correctly gauging the value of the 
technical knowledge by which the minister has been 
guided in the new departure in railway administra- 
tion, with which he signallised his return to office, 
namely, in calling in a subordinate officer to advise 
in the matter of locomotives over the head of the 
properly constituted and acting chief of the locomo- 
tive department. 

It will be remembered that the tramway super- 
intendent, thus called to advise, recommended 
locomotives of the American type as preferable to 
those of English design specified by the locomotive 
engineer. Those (of the ‘‘ Mogul” type) recom- 
mended by the minister’s protége for passenger 
traflic are to be found illustrated and described, as 
we have stated on former occasions, in the pages of 
the New York Railroad Gazette of March 27, 1885, thus 
affording to all whom it may concern a ready means 
of judging of their worth as a mechanical design. 
The engines (of the ‘‘ Consolidation” type) recom- 
mended by him for goods traffic, are not, so far as 
we are aware, to be found recorded in the full and 
accurate manner vouchsafed to the passenger 
engines. In the absence of this, however, the 
opinion of the makers themselves on the design— 
which we purpose quoting further on—is happily 
available. 

The cordiality with which the Minister for 
Works hailed the recommendation of the tram- 
way superintendent is to be seen by the follow- 
ing extract from a minute written by him under 
date of April 26, 1887, which appears in the 
printed papers on the subject. Referring to 
the ‘‘ disappointment” which, he said, he had ex- 
perienced on taking office on finding that the loco- 
motive engineer had ‘‘ not displayed that regard for 
minimising the number of types of engines which is 
so essential for the economical working of his 
branch of the department,” the minister goes on to 
say : ‘‘ He (the locomotive engineer) had already in 
his charge and in active use on our lines two types 
of locomotives which answer more satisfactorily 
than any other the requirements of our traffic. I 
allude to the ‘Consolidation’ goods engines which 
were introduced through my instrumentality when 


I was in office previously, and the locomotives de- 
signed by Mr. Midelton” (the tramway superin- 
tendent) ‘‘ for the express service over the moun- 
tains.” As the gravamen of the charge against the 
locomotive engineer, on which was based the 
excuse for setting aside his recommendations, and 
ignoring the tenders invited by the previous 
minister from manufacturers outside the colony, 
was that, by mcdifying some of the details of the 
engines he specified, he was increasing the types 
of locomotives, it was essential to the minister’s 
case that those proposed to be substituted should be 
exact copies of existing engines. To this end an 
engine of each of the two makes recommended by 
the tramway superintendent was, by the direction 
of the minister, ‘‘dismantled and placed in the 
shed, so that the manufacturers could see them,” 
with a view to their being faithfully reproduced. So 
much as regards the engines in question, and the 
degree to which their advocates committed them- 
selves in favour of them ‘‘ from head to heel.” 

Now for the verdict of the makers on one, and 
not the least important, at all events, of these two 
designs, namely, that of the ‘‘ Consolidation” type. 
The Sydney Evening News of March 9 last, after 
stating that an inquiry had been made by an officer 
of the Public Works Department to the Baldwin 
Locomotive Company, of Philadelphia, as to the 
price at which ‘‘the much-needed locomotives could 
be supplied by them’”—clearly enough indicating 
the direction which the immediate settlement of 
this matter will take—goes on to say: ‘‘ The letter 
sent by the official in question asked for particulars 
of cost, not only of the ‘Mogul’ class” (the so- 
called ‘‘ Midelton” engine), ‘‘ but also of the ‘ Con- 
solidation’ class, similar to those supplied formerly 
to us (i.e. the colony) by the Baldwin Company. A 
strong recommendation was given by the firm not 
to callfor any engines of the ‘ Consolidation’ class, 
as manufactured at the time when this colony 
ordered those now running, because so many im- 
provements had been made that they had ceased 
manufacturing this kind of engine in favour of an 
improved one, and if the old class was required it 
would have to be redesigned.” 

It is not often that a would-be engineer—even 
though he be, as in this case, a very novice in the 
art—is so soon and effectually hoist with his own 
petard, as is the Minister for Works in this instance. 
That the locomotives introduced by his ‘‘instru- 
mentality,” less than ten years ago (in 1879, as the 
published returns show), and recommended by his 
specially chosen adviser for repetition so lately as the 
beginning of last year, ‘‘as answering more satis- 
factorily than any other, the requirements of the 
traffic’ should be pronounced within twelve months 
afterwards by the makers to be not only obsolete, but 
—to express it tersely—‘‘ wholly unfit for repeti- 
tion,” is a Nemesis which, although richly deserved 
considering the circumstances, was hardly to be ex- 
pected so soon to overtake the Minister for Public 
Works and his ready henchman in this remarkable 
transaction. 

Surely such an expose as this ought not only to 
open the eyes of the public in the colony to the 
misrepresentations and injustice, nay even worse 
than injustice, which the locomotive engineer has 
been subjected in this matter, but also to con- 
vince the head of the New South Wales Govern- 
ment of the necessity for at once making radical 
changes in the management of the railway depart- 
ment. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

THE spring meeting of this Institution was held 
on Thursday and Friday of last week in the theatre 
of the Institution of Civil Engineers. After the 
minutes had been read and other formal business 
gone through, the names of new candidates were 
announced, the additions to the roll of membership 
since last meeting being thirty-six. 

The President, Mr. Edward H. Carbutt, then pro- 
ceeded to deliver a very brief address. He referred 
to the Bill for the Registration of Engineers and 
Architects, which was recently attempted to be 
passed through the House of Commons, and upon 
which we have already commented more than once. 
Probably there never before has been a Bill with so 
few friends, and Mr. Carbutt only expressed the 
general opinion when he said that it was to be 
hoped we had heard the last of attempts of. this 
sort. The President next referred to the coming 





Paris Exhibition. As is well known, he is a 





member of the Committee which has been organised 
to represent and manage the British Section. At 
the last Paris Exhibition we spent, as Mr. Carbutt 
reminds us, 67,0001. of public money in forwarding 
our own interests by being well represented. Now 
the Government will not spend a penny, and there- 
fore the burden of the work, if we are to takea 
place amongst industrial nations at the great show, 
must fall on private enterprise. In this country 
we are not so apt to depend on State aid in these 
matters as are the people of some Continental 
nations, and we often work better when out of lead- 
ing strings. Still the organisation of the British 
Department in this great forthcoming Exhibition is 
essentially a State matter. Under these circum- 
stances it is fortunate that a strong working Com- 
mittee has been formed, and perhaps exhibitors will 
find things more pleasant on the whole from the 
absence of departmental red tape. Mr. Carbutt 
naturally did not say this, as he is on the Com- 
mittee, and of course would not blow his own 
trumpet from the presidential chair, but he did re- 
mind those among his hearers who thought of becom- 
ing exhibitors that they should lose no time in making 
application. The space set apart for us is small, 
and it is inevitable that a good many people will be 
disappointed when they find they are shut out. 
Mr. Carbutt reminded his audience that we, as a 
nation, can no longer afford to treat our competitors 
in the world’s markets with indifference. People 
will congregate from all parts of the globe to learn 
where best they can buy those things they want, 
and if we are not well represented, our rivals will 
reap theadvantage. As a particular instance, the 
President said that new markets were being opened 
up in South America, and many persons were coming 
from those parts. It would be well for British 
manufacturers to be in Paris to show them what we 
could still do in this country. 

Mr. Carbutt next referred to the results of the 
Research Committee on Friction, the report of 
which was before the meeting for reading. Further 
experiments were to be made, the labours of the 
Committee not being concluded. The President 
had been in communication with Sir Henry Bes- 
semer, who had at one time made many experi- 
ments in connection with this subject, and who had 
very kindly promised to put the results at the ser- 
vice of the Committee. 


THe Friction oF a CottarR BEARING. 


The third report of the Research Committee on 
Friction was next read by the secretary. This 
related to experiments made with a collar bearing 
constructed for the purpose. We print this report 
with the accompanying illustrations on another 
page, and may therefore at once proceed to the 
discussion, This was not, perhaps, of quite so 
animated a nature as was anticipated. A few of 
the speakers were somewhat severe in their re- 
marks, but doubtless the members of the Committee 
are sufficiently experienced in the ways of the world 
not to expect to please everybody. It would also 
be well for members to remember that the Com- 
mittee, as Mr. Tomlinson stated, ask for sugges- 
tionsfrom members. It is very easy to be critical, 
but not so easy to originate ; nevertheless; it is 
desirable that the report should be subject to 
criticism in order that any defects in the experi- 
ments that may exist may be brought to light, 
as conclusions on mechanical problems, arrived at 
by a select committee of the Institution of Mecha- 
nical Engineers, carry authority, and it is well 
therefore, they should be thoroughly thrashed 
out before going forth to the world. There is 
another point in this connection which we may 
mention here. Mr. Adamson, during the discus- 
sion, said that he had examined the report but 
did not find much in it that would be useful in 
the workshop. We take it that these researches 
are rather intended to afford material from which 
more accurate workshop practice can be constructed. 
They are intended for the trained engineer and 
designer, so that he may find sure basis on which 
to found scientific reasoning for his constructive 
labours. It is not reasonable to expect the reports 
to be a kind of workman’s vade-mecum. There is 
yet one other point. It would be well if intending 
speakers in the discussion that will take place on 
the next report, would run through the previous 
reports and discussions, in order that they may 
avoid the chance of raising questions that have 
already been fully discussed. 

On the President opening the discussion a letter 
was read from Mr. Alexander Turnbull, who re- 
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ferred to the results contained in Table X1V. 
These, he said, were unsatisfactory. There appeared 
to be great variation in the friction, and the results 
were most irregular. He wished to direct attention 
to the defects in the design of the machine. There 
were too many moving parts affording dozens of 
surfaces which must be in proper contact to afford 
true results. He also called attention to the washer 
on the end of the spring being free to turn on the 
spindle. It should run on a feather, so that it 
could only move in a line with the spindle, and 
not have a rotary motion. He had designed a 
machine in which these defects had been over- 
come, and had submitted the drawings to the 
Committee. 

Mr. Tomlinson, who was on the Committee, said 
that the object they had in view in arranging the 
experiments was to get an apparatus that would be 
difficult to lubricate, for they wanted to try the 
bearing under its worst conditions. They had 
found out this—that friction meant non-lubrication. 
The bearing they had tried was something like the 
shaft bearing in a marine engine. Referring to the 
diagram on which the curves were plotted, he said 
the part that bothered them was the two kinks in 
the middle. He thought this was caused by the 
lubrication not being constant through some cause 
not explained. They were now scheming a machine 
to test pivot bearings. It was a difficult problem 
to manage when they had to deal with pressures 
ranging from 36001b. down to 600 1b. As we have 
stated, Mr. Tomlinson said that the Committee had 
asked for help from members, but had to depend 
entirely upon themselves. 

Mr. W. Ford Smith, of Salford, pointed out that 
the behaviour of a bearing depended on the rela- 
tive hardness of the materials. Two soft materials 
working together would become abraded, and the 
surfaces would so adhere that they became practi- 
cally one solid mass. In practice they found that 
with the increased duty required for a bearing they 
had to increase the rubbing surfaces and use harder 
material. He illustrated by means of a sketch on 
the blackboard a means his firm (Messrs. Smith 
and Coventry) had devised in order to overcome 
the difficulty with a footstep bearing. A disc of 
hardened steel was rigidly attached to the bottom 
end of the vertical shaft, and beneath it loose 
hardened steel washers were placed which were free 
to revolve or not with the shaft. The latter was 
40 ft. long and 2}in. in diameter. The weight 
of this shaft, with the toothed wheel gearing, was 
taken by the washers, which were the same size as 
the shaft. This device worked for fifteen years, 
and gave no trouble. The speaker next illustrated 
a somewhat similar device used to take the thrust 
of a 4-in. drill in the drilling machines made by his 
firm. In this case, however, the steel washers were 
of larger diameter than the spindle, so that the 
annular bearing surface was much increased—al- 
though, it may be remarked, the peripheral speed 
would also be increased. Washers of this kind 
have also been used with great success by Mr. Rey- 
nolds at the steel works of Messrs. Vickers, of Shef- 
field, and were made to take very heavy pressures ; 
it was only a question of putting washers enough. 
Speaking of cylindrical bearings, Mr. Smith said 
that occasionally he had to deal with a shaft which 
was made of steel too soft to stand the friction of 
the journal in the bearing. He had had instances 
in which the metal had been abraded, and then 
turned down when it became a second time galled. 
In such cases the only course had been to case- 
harden the journal; but it was far preferable to 
have the shaft of a metal sufficiently hard to stand 
the work. 

Professor Unwin, referring to the fact that the 
tables showed in many places a higher friction co- 
efficient with lower speeds, pointed out that the 
friction depends on temperature, and it would have 
been interesting to have known the temperature. 
In some cases there may have been a good deal of 
accumulated heat in the bearing. It was a curious 
fact, the speaker said, that friction was independent 
of speed in the experiments, and he could not help 
thinking that this fact was connected in some way 
with the question of lubrication. He wished to 
ask whether the lubrication was less with lower 
speeds. 

Mr. Schénheyder pointed out that it was well 
known to mechanical engineers that the slide block 
of a steam engine would only carry about one-tenth 
the pressure per unit of surface that could be carried 
ona round journal, and the machine under dis- 
cussion represented a slide block. He would prefer 








to see the‘bearing tried under the conditions of 
practical working. He looked on the practice of 
applying water to a bearing as ‘‘ brutal.” 

Professor Barr referred to the theory advanced 
by Professor Reynolds before the Royal Society as 
to friction ina journal, in which the latter showed 
how the lubricant was constantly carried up by the 
revolution of the journal in the bearing. The 
speaker thought that, considering the experiments 
with this in one’s mind a good deal of light would 
be thrown on the results, With regard to the ap- 
paratus itself he thought it was a fault that the 
pressure could not be altered without stopping the 
work. He had been designing an apparatus, in 
which he had proposed a water pressure diaphragm, 
such as was used in the Emery testing machine 
which was about to be described. He wished to ask 
whether the oil appeared on the outer or inner rim 
of the rubbing surfaces of the apparatus. Re- 
ferring to the curves on the diagram, he thought 
they were somewhat deceiving. If they had been 
plotted with more horizontal extension they would 
not have shown so nearly a straight line, and would 
have conveyed a better idea. 

Mr. Greig, of Leeds, pointed out the necessity of 
admitting air to bearings, and spoke at some length 
on the undesirability of theorising too much on 
questions such as this. 

Mr. Wicksteed, of Leeds, referred to the 
that the scale of the spring was about 70001b. per 
inch. The micrometer screw attached to the 
measuring apparatus had, it was stated in the 
report, 35 threads to the inch, and its head was 
divided into tenths and hundredths of its circum- 
ference ; thus one hundredth of a turn of the screw 
was equal to about 2lb. In testing the spring the 
Committee found that on repeating a test the read- 
ing of the micrometer could be depended on re- 
peating itself within about that amount. The 
speaker considered this an interesting and signifi- 
cant fact; especially as there was so little informa- 
tion on thissubject. He pointed out that a journal 
that can only bear 1001b. to the square inch when 
lubricated on the pressure side, may be loaded to 
600 lb. to the square inch when lubricated on the 
lower side. Butin the collar bearing under con- 
sideration the maximum load put on was 80 1b. to 
the square inch. He was somewhat surprised at 
this, as he had known collar bearings pressed to 
four times that extent, although, he must add, the 
speeds were lower. Mr. Wicksteed next illustrated 
on the blackboard the bearing of a drill spindle. 
In this the arrangement was somewhat similar to 
that described by Mr. Ford Smith, although, as 
was afterwards pointed out, it had not the addi- 
tional area due to the larger diameter of rubbing 
surfaces adopted by Mr. Smith. In the device 
illustrated by Mr. Wicksteed the shoulders of the 
drill spindle were 2 square inches and they had to 
thrust through metal, the total resistance being 
6 cwt., or 3 cwt. per square inch of bearing surface. 
There were two hardened steel faces and a loose 
hardened steel washer between them. In these 
cases the lubrication was rude, but the arrange- 
ment had worked without trouble, the loose washer 
reducing the speed. Mr. Wicksteed thought that 
experiments might, with advantage, be carried out 
on a marine propeller thrust bearing working in a 
bath of oil. He also illustrated the manner in 
which the softness of metal may influence friction 
by explaining that in screwing on some bonnets to 
shafts by hand, the threads had seized and the 
bonnets had to be cut off. The metal was soft 
Siemens steel, and the pressure used to screw up 
was not more than a man could put on with a lever 
a foot or so long. 

It should be noticed that in the sketch made by 
Mr. Wicksteed the loose washer was much thicker, 
or deeper than in those shown in Mr. Ford Smith’s 
sketch. It would, of course, be unfair to take 
rough sketches hurriedly made as accurate repre- 
sentations, but the fact is worth noting. Such 
washers may revolve intermittently, that is to say if 
the friction becomes excessive on any two adjacent 
surfaces, these will adhere sufficiently to make 
them revolve together, and the other surfaces 
come into action. The adhering surfaces would 
then have a chance to part with their heat en- 
gendered by the additional friction, and other 
surfaces having become more heated whilst doing 
the work, the original surfaces would again come 
into play. Under these circumstances it will be 
evident that a washer of a given thickness may be 
more efficient than two others of less depth col- 
lectively. 


fact 





Mr. Scott Moncrieff referred to the question of 
lubrication, which, he said, was treated somewhat 
vaguely in the Committee’s report. It was there 
stated, that the friction varied somewhat with the 
rate of lubrication, and that the minimum safe rate 
of lubrication was not very exactly defined. This, 
it was said, must explain one or two slight irre- 
aac in the diagram attached to the report. 

eferring to this passage, the speaker pointed out 
that as much harm might accrue from insufficient 
lubrication as from none atall. There was, how- 
ever, much to be done before engineers could claim 
to have a good grasp of this question. The speaker 
had made a number of experiments with the late 
Mr. R. D. Napier in order to arrive at some con- 
clusion on the friction problem, in connection with 
the differential clutch that gentleman had invented. 
He was surprised to find how widely the results of 
the trial now before the meeting differed from those 
he had obtained in his experiments. In reply to 
an invitation from the President, Mr. Scott Mon- 
crieff promised to look the data up, so that they 
might be included in the printed report of the dis- 
cussion. He wished to point out that there was 
a great difference between vegetable and mineral 
oil lubrication in relation to speed. With the 
former the friction increased with the speed, but 
with mineral oil the reverse held true. The paper 
only referred to one kind of oil. 

Mr. Holroyd Smith said that he had also intro- 
duced washers in the manner described in turbine 
work. In one case he had been successful and in 
another not. He had worked on the theory of re- 
duction of speed, but the results had negatived this. 
He suggested that the washers might act in some 
way to equalise the pressure, and this led him to 
propose that bearings might be hung in a gimbal 
ring which would act in much the same manner as 
the ball-and-socket joint in the experimental appa- 
ratus used by the Committee. He would ask the 
Committee to carry their labours further, and not 
only give a diagram illustrating the friction under 
different circumstances with one bearing, but to 
show what would be the best form of bearing for 
different conditions of work or positions in a 
machine. In worm gearing for car driving he had 
found an advantage in making threads which, in 
place of being square in section, had sides inclinin 
towards each other at a certain definite angle, an 
this angle was found, on comparison, to correspond 
with that best suited for friction gearing. One 
advantage was that better lubrication of the surfaces 
was obtained and any cross strain on the spindle 
was better compensated for. Another point he 
suggested was that, in a thrust bearing, a groove 
should be turned where the collar springs from the 
shaft in place of the corner being rounded off in the 
usual way. The speaker pointed out the groove 
would serve to hold oil. As to lubrication, he 
would be glad to know whether the friction of a 
lubricated surface was to be regarded as similar to 
that of a skate gliding over ice or whether it was 
that the lubricant formed a number of minute 
rollers. He thought more attention might be paid 
to roller bearings. 

Mr. Daniel Adamson did not see that the experi- 
ments had a value for workshop practice. He 
considered more information was wanted as to the 
metal of which bearings should be composed, and 
also as to the oil used. He instanced the case of 
cotton spindles. Of old these were lubricated with 
sperm oil, but with higher speeds a thinner mineral 
oil had to be used. A thick oil was good for slow 
speeds and heavy loads, but a thin oil should be 
used for high speeds and light loads. He referred to 
a case in which he had introduced oil under a foot- 
step bearing by means of a force pump, and con- 
cluded by saying that it appeared to him the experi- 
ments were on too small a scale. He had filed a 
flat on a journal so that the oil might be carried 
round. 

Mr. Paget, of Longborough, said that the Com 
mittee had brought home to engineers that they 
had been considering friction as a crossbreed 
between the friction of solids and the friction of 
fluids. What should be aimed at was that friction 
in bearings should be always fluid friction. Pro- 
fessor Reynolds’ illustrations, referred to by Profes- 
sor Barr, showed how this end could be attained in a 
cylindrical bearing. Mr. Paget next referred to the 
difference in maximum pressure per square inch in 
the Committee’s experiments and in those of another 
speaker. Mr. Wicksteed had said that in some 
drill spindles 3 cwt. per square inch was sustained 
whilst the Committee had not gone above 80 lb 
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per square inch.* For this discrepancy Mr. Paget 
gave a very reasonable explanation. e referred 
to some experiments made to ascertain at what 
angle of a given surface certain cubes or blocks 
would slide, or what force would be required to 
move them on a level surface. It was found that 
by tapping the plane on which the cubes rested 
they would slide at a lesser gradient and in the 
same way less force was required to move them. 
To apply this to the phenomena under considera- 
tion, the friction in the experimental apparatus was 
smooth, but in drilling metal, what was, in some 
parts, known asa ‘‘ dithering action” was set up by 
the jarring of the drill, This would correspond to 
the tapping of the plane upon which the blocks 
were supported, and it would further have the effect 
of letting the lubricating oil get in, and so more 
nearly approach that state of fluid friction which 
should be the end to strive for in arranging bearing 
surfaces. 

Mr. Mair, of Messrs. Simpson and Co., of Pimlico, 
at whose works the experimental machine had been 
made, pointed out that some of the speakers ap- 
peared to be under a misconception as to the action 
of the testing machine. It was only the ring that 
was still, all else revolving, and, from its narrow 
width, there was little difference between the speed 
of the outside and inside edge. There was there- 
fore little centrifugal force to influence the spread 
ofthe oil. The ring R (see engravings on page 467) 
was of mild steel, the rubbing surfaces adjoining 
being of phosphor-bronze. 

Mr. Beauchamp Tower, in replying to the dis- 
cussion, said that fault had been found by Mr. 
Turnbull with the irregularities in the diagram. 
So far from agreeing with this, he (the speaker) 
considered the curves very regular. The friction 
was due to want of lubrication, and the supply of 
oil could, if wished, be regulated so as to get, as a 
result of the experiments, any curve that might 
have been drawn beforehand. But this was evi- 
dently not a result the Committee was appointed 
to arrive at; and as a matter of fact the supply 
of lubricant was regulated in accordance with 
the requirement for smooth running. With 
regard to the design Mr. Turnbull had referred to, 
and his strictures on the experimental apparatus, 
Mr. Tower had had the advantage of seeing the 
drawings Mr. Turnbull had submitted. The most 
salient feature was the substitution of a gimbal 
arrangement in place of the ball-and-socket joint. 
This, however, obviously necessitated a second 
gimbal attachment at the other end of the spring so 
as to obviate side thrust. Such an arrangement 
had been proposed and discussed by the Committee, 
but it appeared to them obvious that it would be a 
more complicated piece of mechanism than that 
actually adopted. As to the washer turning with 
the spring, the Committee had made most elabo- 
rate experiments by hanging weights on to the 
spring, and he believed the conclusions arrived at 
in this respect to be quite accurate. Professor 
Unwin had said that heat would limit the weight a 
bearing would carry, and this the speaker cha- 
racterised as quite true. Professor Unwin also 
appeared to question the fact of the friction 
being independent of the speed, but the details 
quoted in the paper supported this fact. The Com- 
mittee were unable to account for it, but could 
accept the testimony of the experiments. Mr. 
Paget had referred to ‘‘ solid friction ” and ‘* fluid 
friction.” In their former experiments with a 
journal bearing, the data collected showed that they 
had a nearer approach to fluid friction, but in the 
present case the phenomena were more akin to 
those attendant on the friction of solids. Mr. 
Schonheyder had exclaimed against the use of water 
to cool the bearing ; but he would remind that 
gentleman that water was constantly used on the 
thrust bearings of marine engines, and a water ser- 
vice was maintained to cool tne slipper guides of 
torpedo boat engines. Professor Barr had proposed 
a hydraulic bearing, and this had been tried with 
oil in place of water. Use would probably be made 
of this during the forthcoming experiments with a 
footstep bearing. Mr. Greig had insisted on the 
necessity of ventilating a bearing, which was another 
way of saying that heat should be carried away. 
* The passage in the report reads as follows; ‘‘ This 
kind of bearing is evidently very inferior to a cylindrical 
journal in its power of carrying weight ; 3000 lb. on 40 
square inches, or 75 1b. per square inch, was as much as 
it would bear safely at the highest speed, though it car- 
ried oy per square inch at lowest.” See Table I. on 
page ; 





With regard to what had been said about the small- 
ness of the load, he might mention that, a few 
days previously, he had met Mr. Thornycroft, 
and had asked him what load he generally put 
on the main bearing of a torpedo boat engine, and 
had learnt that 50 lb. to the square inch of surface 
was considered a fair allowance. He thought this 
satisfactory as showing they were not below good 
engineering practice in their experiments. Mr. 
Scott Moncrieff had asked what was the rate of 
lubrication. In reply to this the speaker repeated 
that the oil was supplied as wanted, As to the 
nature of oils for lubricating, that subject, he 
thought, was well thrashed out during the reading 
and discussion of the previous report. Mr. Holroyd 
Smith had asked about roller bearings, and had 
appeared to think they might be adopted with 
advantage. The speaker, however, doubted if they 
would be equal to well-lubricated cylindrical bear- 
ings. Our readers may remember that Mr. Lionel 
B. Wells, of Northwich, has designed a ball bearing 
for marine thrust blocks (see ENGINEERING, vol. 
xlii,, page 132), and ball bearings are all but 
universal in bicycles and tricycles, where they are 
found to be very advantageous. For heavier work 
the difficulty would be to get balls or rollers to 
stand, Even in the light duty they are subject to 
in cycles broken balls are by no means unknown, 
but in such cases the operator soon has notice of 
the mishap by the extra work thrown on him. 
Were a steam engine or other mechanical motive 
power used serious damage might occur before the 
accident was discovered. As to carrying a vertical 
shaft on oil, the speaker had no doubt but they 
would be able to do that. By means of a small 
force pump suflicient pressure could be maintained, 
and the oil could be kept in by packing round the 
shaft. In conclusion, he considered the remarks of 
Mr. Paget as to the friction being a compromise 
between fluid friction and solid friction as very 
aptly describing the conditions. 


THe Emery Testina MAcuIne, 


The reading and discussion of the Friction Com- 
mittee’s report occupied the greater part of the first 
day’s sitting, but there was time before the hour 
for adjourning the meeting until the next day, to 
read the paper contributed by Mr. Henry B. Towne, 
of Stamford, Connecticut, U.S.A., on the ‘‘ Emery 
Testing Machine.” The discussion on this paper 
was taken on the next day, Friday, and occupied 
the whole of the sitting. 

We shall print Mr. Towne’s paper in full in an 
early issue, but meanwhile we give this week, on 
page 458, a general view of a machine of this type 
from which our readers will be able to get some 
idea of the most prominent features of the design. 
Under these circumstances we may at once proceed 
to deal with the discussion. 

On the resumption of the proceedings on Friday 
last, the President first stated that an Emery test- 
ing machine was then in London, but unfortu- 
nately it was packed in the cases in which it 
had arrived from America. It was expected, how- 
ever, that it would be erected in the course of 
a month or two, and would then be on view at 30, 
Kirby - street, Hatton- garden, it being intended 
to introduce the machine commercially in this 
country. Members of the Institution were invited 
to examine the instrument when erected, and to 
bring specimens for the purpose of testing the 
working of the mechanism. As a good many of the 
audience had expressed themselves unable to follow 
the description when the paper had been read on 
the previous day, and to connect the details with 
the drawings on the wall, the President asked Mr. 
Wicksteed to give a further explanation of some of 
the more salient points of design, a course which 
that gentleman consented to follow. It was much 
to be regretted that no one was present to repre- 
sent the Emery machine, and perhaps still more so 
that it could not have been seen at work before the 
paper was read. 

After Mr. Wicksteed had finished his description, 
in which it is unnecessary we should follow him, 
some discussion arose as to the desirability of post- 
poning the discussion on the paper until the machine 
had been seen. A good many of the audience 
thought that the description in the paper and the 
drawings on the walls of the theatre did not make 
the design and mode of action sufficiently plain. 
The President, however, ruled that, as members 
migh thave attended purposely to comment on the 
machine, many perhaps coming from a distance, it 
would be unfair to postpone the discussion alto- 





gether. It was open, therefore, for those who 
wished to speak to do so then, and the discussion 
would ultimately be adjourned until the autumn 
meeting ; which must not be confounded with the 
coming summer meeting in Dublin. 

Mr, Walker, of Leeds, was the first tospeak. He 
said the Emery machine differed from the testing 
machines better known in England principally in 
having the hydraulic diaphragm and flexible plates 
instead of knife edges. He thought the common 
machine was equally accurate, but he would prefer 
to reserve his opinion until he had seen the Emery 
machine in operation. It seemed, however, that 
there were elements of distortion common to both 
types of apparatus, though the American design, 
doubtless, had the advantage for heavy specimens. 

Mr. Daniel Adamson, in reply to an invitation 
from the President, said he would prefer to see the 
machine itself before making comments upon it. 
He then went on to describe at some length the 
principles of English types of machine, their method 
of working and the action of specimens under test, 
as to elongation, &c. He thought favourably of the 
grip box in the Emery machine, and adverted to 
the desirability of getting a straight pull. He was 
in favour of the multiple lever type of testing 
machines, but did not appear to place much con- 
fidence in the records of hydraulic gauges. He 
thought the country was rich enough to have 
a national testing machine capable of pulling 
asunder specimens of large size, and that possibly 
the Emery machine was better adapted for such 
heavy work than other types more often met with 
in this country. 

Mr. Stanger, of Westminster, said he had not 
seen the machine, but, from what he could gather, 
it seemed splendidly designed to overcome a diffi- 
culty that did not exist, namely, tangible friction 
on the knife edges. At his testing laboratory he had 
a machine of the more ordinary type, and he found 
no appreciable friction when testing fair-sized speci- 
mens. He thought it unnecessary to multiply 
levers, and the flexure of the metal plates in the 
Emery machine must be a feature that should be 
well considered. The question was, could an im- 
provement be made on the simple arrangement of 
two knife edges ; and, for his part, he did not see 
how twenty weights could be better than one. In 
answer to the President, he said that 50 tons could 
be placed at one end of the lever, and the equivalent 
at the other end, when the lever could be made to 
rock by the pressure of the finger. 

Professor Barr thought that the details of the 
machine were admirably worked out, but that there 
was a radical defect in design, inasmuch as the 
multiplying power was too great. The author 
spoke of ‘‘ weighing,” and the speaker considered 
the term might lead to misapprehension. The 
mechanism might be well adapted for deadweight 
records, but a different duty was required from a 
testing machine. The speaker then proceeded to 
discuss in detail the effect of the velocity with which. 
the multiple levers would tend to move. He 
pointed out that if the observer were to neglect his 
observation for one second the equivalent of a 
velocity equal to 50 ft. per second might be generated 
in the motion of the lever, and this, he considered, 
no observer could follow. -If, however, the lever 
did not move, the stress was altering to its equiva- 
lent. Referring to the hydraulic chambers he 
pointed out that the velocity of water in the tube 
connecting the two might amount to 62 in. per 
second in one case, and this was a feature to be 
considered. The fulcrum plates he thought good, 
and yet with knife edges they could weigh to one- 
hundred-thousandth part. At Mr. Wicksteed’s 
request he had made an experiment with one of 
that gentleman’s machines. He had taken a 9 ft. 
specimen of Lowmoor iron and subjected it to a 
stress of 43 tons, and then the addition of 11b. 
stress had been clearly indicated by the motion of 
the lever. With a single lever machine there was 
the advantage of a continuous motion in place of the 
vibrating motion of the multiple lever arrangement. 
The speaker next quoted the passage in the paper 
in which the author had said that, ‘‘ as the force 
required to move any one of the poise weights 
for showing a change of balance would vary directly 
as the square of the velocity of its movement, it 
followed that, since the poise weights move only 
one-fortieth as much as the indicator, their resist- 
ance to the movement required by the indicator for 
showing a change of balance would be only yey th 
part of what it would be if, as in other scales, the 
same extent of movement had to be made by the 
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very lever carrying the weights.” Commenting on 
this, Professor Barr said it seemed a very damaging 
sentence to the reputation of the author’s machine. 
Supposing the leverage instead of being multiplied 
sixteen thousand times were multiplied nothing at 
all, according to the argument put forward in the 
paper the Emery machine would be worse by 
225 million times than in such an arrangement, 
which would of course be equivalent to the weight 
being put on the specimen itself. If working with 
a ductile material the Emery machine was not so 
good, and another objection to it was that it offered 
no facilities for attaching the autographic recording 
apparatus. The author had compared his later 
design with that of the Watertown machine. With 
the latter a long bar of steel was tested for exten- 
sion, the test being carefully kept within the elastic 
limits of the metal, and the stretch accurately noted 
by micrometer gauges at each successive increment 
of load. The specimen being released from strain 
was found to return to its original form, thus show- 
ing conclusively that it had not been strained up to 
its elastic point. The same specimen was then sub- 
jected to test in the machine under notice, and its 
extensions were again noted by micrometer gauges ; 
the specimen thus serving as a delicate dynamo- 
meter by which to determine the differences in the 
readings of the two machines. With loadings up toa 
maximum of 400,0001Ib. these differences, under equal 
extensions of the specimens, varied from 4 per cent. 
to 16 per cent. of the applied loads. These re- 
sults were corroborated by other experiments 
which had been made with the Watertown ma- 
chine, and, the author of the paper claimed, justi- 
fied the assertion that, in ordinary testing machines, 
the rate of error or variation, due to loss from 
friction and incorrect methods of weighing, covers 
a wide range, amounting in some cases to probably 
more than 20 per cent., and rarely, if ever, to less 
than 5 per cent. in the case of hydraulic machines. 
Commenting on these statements the speaker said 
that the author had selected a machine which was 
notoriously an exceedingly bad one for comparison 
with his later design. 

Mr. Paget, referring to a remark that had been 
made as to friction in the working of pistons, he 
pointed out there were no pistons in the Emery 
machine, only flexible diaphragms which are friction- 
less. He had purchased in Paris in the year 1855 
an instrument fitted with a flexible diaphragm, 
which had done continuous duty day and night 
since that time. It had never cost a penny for 
repairs, and being apparently now as good as ever. 
Some curiosity was expressed as to what this re- 
markable machine might be, and Mr. Paget caused 
considerable amusement by stating that it was an 
aneroid barometer. With regard to the Emery 
machine it had one great virtue, that it would not 
spring when the specimen broke. 

Mr. Schénheyder said he could not understand 
how the Emery machine could be so reliable as it 
was claimed to be. The author said he had elimi- 
nated friction ; but in place of that he had substi- 
tuted the elastic resistance of plates and diaphragms. 
The speaker quoted the statement of the author, in 
which it was said that: ‘* As the diaphragms are of 
thin sheet brass usually not more than .005 in. 
thick, and as the maximum motion of the piston of 
the support is less than .001 in., while the free 
span of the diaphragm is .10 in., this reduction in 
pressure is very slight, and is practically imma- 
terial, for the reason that it is fully taken account 
of in the adjustment of the weighing mechanism.” 
Mr. Schénheyder would be glad to know whether 
the conclusions here arrived at were calculated, or 
whether they were the result of actual test and expe- 
rience. He pointed out that the connecting tube 
and free edges to the diaphragm might expand 
under the pressure set up. 

Mr. G. Hartley Wicksteed said he should have 
preferred to hear that the machine had been rated 
by placing actual loads of adjusted weights upon 
the supporting plate of the machine, rather than by 
bringing to bear upon it another machine presum- 
ably like itself. He should also like to know 
whether the rating had been verified at different 
temperatures, say from 60deg. to 100deg. Fahr. 
From a practical point of view he thought it an 
objection that the movement of the supporting 
plate was invisible, because it might happen that a 
little rust or dust might gather between the chocks 
which were only 1000th of an inch apart, and that 
the stress might be partly resisted by the chocks. 
There was not sufficient ocular demonstration that 
the suspended poise weights represented the actual 


resistance against which the specimen was strained. 
In single lever machines the only limits to the free 
movement of the steelyard were the top and 
bottom bars at the outer end of the lever, and it 
was plainly to be seen whether the lever was float- 
ing between them or not. A practical objection 
the speaker raised to the framework of the machine 
was that it had not enough stability against lateral 
deflection. If a long strut were being tested in com- 
pression, any tendency to buckle on the part of the 
strut would inevitably deflectthelong vertical screws, 
which were the only connection between the opposite 
ends of the machine. The author of the paper was, 
Mr. Wicksteed said, mistaken in thinking that the 
rating of knife-edged lever machines had not been 
carried out to their full capacity. At the Consett Iron 
Company’s works, for example, this rating withactual 
loads was carried out to the full capacity of a 50-ton 
single lever machine, and every division on the scale 
was found to coincide with the corresponding load. 
This proof was repeated by the Consett Company 
every January, and, after five years’ service, during 
which time 250,000 pieces had been tested and 
broken, the accuracy of the machine was the same 
as at first. No readjustments of the knife edges 
had been required. When the acceptance or re- 
jection of thousands of pounds’ worth of material 
was at stake, it was most important that the machine 
should be capable of visible proof on all occasions. 

Mr. J. G. Mair, in reply to an _ invitation 
from the President, said he had seen the Water- 
town machine, and he could so far bear testimony 
to its sensitiveness that he had seen the pressure of 
his hand on the diaphragm, when the specimen was 
under test, distinctly recorded. 

Professor Unwin said that five or six years ago 
he had to select some testing machines, and had, in 
consequence of the inquiries he made, come to the 
conclusion that the Watertown machine was the 
most accurate of all designs. Unfortunately, at 
that time Emery machines could not be obtained 
in this country, and the professor said he ‘‘ had to 
put up with” Wicksteed machines. He had had 
one or two Wicksteed machines made in which had 
been embodied some of his own ideas, and he had 
come to look on them with an affection almost equal 
to that of a parent for its child. Nevertheless, on 
going to Paris lately on purpose to see one of the 
Emery machines, he had come back more convinced 
than ever he had been of the superior accuracy of 
the American principle. He saw a bar of soft steel 
put into the machine, and during fifteen minutes or 
so that the test occupied the lever did not once 
touch the stops, Professor Barr objected that 
there were too many weights to move, but as a 
matter of fact the shifting of the weights was so 
simple that an ordinary assistant very soon learned 
to do it. The Wicksteed machine would measure 
commercially, but the speaker had produced instru- 
ments by which he could measure the extension 
more accurately than the stress was shown by the 
machine. Mr. Wicksteed placed a rough weight 
on rough rollers running on a rough path, for these 

certainly were rough considering the accuracy 
of the work they were expected to perform (in 
which the accuracy of measurement was determined 
by the position of the weight), and also compared 
to the delicacy of the Emery machine. The latter 
would also wear better than other types. As to 
the attachment of autographic apparatus, to which 
reference had been made, the Wicksteed recorder 
could be used with the Emery machine if necessary ; 
but it was not necessary, for Mr. Emery 
designed an autographic recorder which was as 
much superior to the Wicksteed device as the Emery 
testing machine was to the Wicksteed testing ma- 
chine. Professor Unwin thought the higher multi- 
plying power a decided advantage. What was 
wanted was quickness of indication ; he considered 
the Wicksteed machine decidedly sluggish, and that 
was due to the inertia of the beam. 

The meeting then terminated after a vote of 
thanks had been passed to the Council of the Insti- 
tution of Civil Engineers for the use of the theatre, 
the remaining paper, that of Mr. Urquhart, ‘‘On 
the Burning of Petroleum Refuse,” standing 
adjourned. 





THE IRON AND STEEL INSTITUTE. 
THE annual meeting of the Iron and_Steel Insti- 
tute was held on Wednesday and Thursday of this 
week in the theatre of the Institution of Civil 
Engineers. 
Wednesday’s sitting commenced with the usual 





formal proceedings, the secretary reading the 


minutes of the last meeting, which were duly con- 
firmed. Mr. Daniel Adamson, the President, 
occupied the chair. 

The report of the Council stated that the number 
of members on the list was 1313, and 72 candidates 
were proposed for election. During the past year 
64 new members were elected and 27 were removed 
by death. During the present year, Mr. H. Robert- 
son, one of the members of the Council, had died, 
and the Council had elected Sir Frederick Abel to 
fill the vacancy thus caused. Reference was made 
to the proposed meeting that was to have been 
held this year in the United States. On account of 
the presidential election in that country, however, 
several of the prominent American members advised 
that the meeting in that country should be post- 
poned, and it was arranged instead that the autumn 
meeting this year should be held in Edinburgh on 
the three days commencing August 21. The Prince . 
of Wales was elected an honorary member. 

The Bessemer Medal this year has been awarded 
to the President, Mr. Daniel Adamson. Sir Henry 
Bessemer, in making the presentation, referred to 
the part Mr. Adamson had taken in the introduc- 
tion of Bessemer steel. When Sir Henry first 
brought forward his process of steelmaking he went 
to Sheffield and endeavoured to interest the steel- 
makers there in his process, but not one of them 
would take it up. There was no Iron and Steel 
Institute then to introduce enlightened views 
amongst manufacturers. He, however, found a 
friend in Mr. Adamson, for that gentleman gave the 
new material a thorough testing, and, finding it 
had points of superiority, by means of thorough 
tests, he persuaded Messrs. Platt to have two 
boilers made from it. These boilers were 7 ft. in 
diameter and 36ft. long. They werepressed to 801b. 
to the square inch, and after twenty-two years’ 
work they were still doing good service. Sir Henry 
reverted to the courage that was required in those 
days on the part of Mr. Adamson to stake his repu- 
tation on such a step, and also spoke feelingly of 
se aid given by the late Mr. John Platt, of Old- 


Mr. Adamson, in returning thanks for the honour 
done to him in being made the recipient of the 
medal, also referred to the early days of Bessemer 
steel and the difficulties that had to be overcome, 
He mentioned that having found the material 
answer so well he obtained from Sir Henry, then 
Mr. Bessemer, a license to manufacture, and in 
conjunction with others started some works, which 
had since become the property of Messrs. Cammell, 
of Sheffield. These were the first works started 
exclusively to manufacture Bessemer steel, The 
minimum price of plates during the time he managed 
these works was 20/. a ton, and of rails 151. a ton. 
Mr. George Tosh was the first to order locomotive 
tyres of Bessemer steel, whilst the first heavy shaft 
of that material was made on the works referred to, 
and was the flyshaft of the engine afterwards used 
to drive the works. 

The President next proceeded to deliver a brief 
address. He said that the Institute was then hold- 
ing its fortieth meeting since the foundation in 
1869. He referred to the output of iron and steel, 
giving figures as to the production of various 
countries, and quoted some interesting statistics 
which had been supplied to him by Mr. William 
Parker, of Lloyd’s, showing the annual increase 
of steel in steam and sailing vessels since the year 
1878 which had been built under Lloyd’s survey. 
The increase was really remarkable. In the year 
mentioned, 1878, 2682 tons of steel had been used 
in steamship construction, and more in sailing ships. 
Last year 195,907 tons of steel had been used in 
the building of steamers and 14,433 tons in sailing 
ships. In the former year 243,717 tons of iron 
were used for steam vessels and 66,897 tons for 
sailing ships ; in 1887 there were used 24,052 tons 
of iron in steamers and 28,150 tons in sailing ships. 
The total production of Bessemer steel last year in 
the eight chief steel-producing countries amounted 
to no less than 7,269,767 tons. Mr. Adamson 
next referred to the use of steel in locomotive 
practice, and the advantages that had followed its 
introduction in this field. Something, however, 
yet remained to be done, for Mr. T. Hurry Riches 
informed him that although they were using on 
his line steel for hornblocks, buffer shells, pistons, 
&c., they had not found it gps, ae to intro- 
duce it for such parts as slide valves and valve 
faces. For outside crank-pins, too, they had found 
case-hardened iron better, and such parts prepared 





in that way stood for ten or eleven years without 
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renewing. This seemed to point, the President 
said, to the desirability of finding some way of 
treating steel in a way analogous to the case- 
hardening of malleable iron so as to get the ad- 
vantages of the homogeneous metal and the more 
enduring surface of case-hardened iron. He thought 
the solution might possibly be found by the use of 
silicon. He also referred to the advantages of 
manganese steel, some examples of which were on 
the table, and mentioned a paper read by Mr. 
Hadfield on this subject before the Institution of 
Civil Engineers. 


SILicon anp SutpHur IN Cast Iron. 


A paper with the above title was then read by 
Mr. Thomas Turner, lecturer on metallurgy at 
Mason College, Birmingham. We shall print this 

aper in full at an early date, and it may, there- 
be sufficient to state now that the conclusions 
the author arrived at were as follows: That in the 
blast furnace there are three chief agencies at work 
tending to eliminate sulphur, of which in Cleveland 
practice not more than one-twentieth passes into 
the iron : 

1. Ahigh temperature tends to prevent the ab- 
sorption of sulphur by iron. 

2. A slag rich in lime readily combines with 
sulphur. 

3. The amount of sulphur actually retained by the 
metal is influenced by the proportion of silicon, and 
probably also certain other elements present in the 
iron. For every proportion of silicon there is, 
with given furnace conditions, a corresponding 
maximum proportion of sulphur. In the blast 
furnace, under normal conditions, this maximum is 
not exceeded, and is very seldom reached. If by 
any means an excessive amount of sulphur should 
be present, remelting eliminates sulphur, and tends 
to produce a condition of equilibrium. 

The discussion on this paper was opened by Mr. 
Snelus, who said that the details set forth in the 
paper were so intricate that he could not pretend to 
follow them at first reading, but there were a few 
oye upon which he would like to comment ; and 

e thought in some cases the reasoning of the 
author was not in accordance with that of some 


other investigators in the same field. He pointed 
out that the silicon and sulphur were practically 
constant in the materials introduced into the blast 
furnace working as in the ordinary manner, sup- 
posing these materials were taken from the same 
source and a suflicient length of time of working 


were taken to give a fair average. Yet in the slag 
there was found to be a considerable variation. He 
thought these facts were to be explained, not by 
the causes assigned by Mr. Turner, but by the vary- 
ing reducing power of the gases in the furnace. A 
high reducing power leads to silicon passing into 
the iron, and the sulphur passing into the slag; 
the sulphur in the slag occurring as sulphate of 
calcium, and not as free sulphur. Still if the slag 
were reduced to powder and heated, free sulphur 
might be given off. He attached more importance 
to the reducing power of the gases than to their 
temperature. Mr. Snelus afterwards stated that 
he did not wish to be understood to say that the 
reducing action was everything, but that if imper- 
fect it had a very great influence. 

M. Gautier said that Mr. Turner was putting 
forward a new idea, when he attributed to the silicon 
the power of expelling sulphur from cast iron. To 
illustrate this the speaker suggests an explanation 
of this fact by the chemical action of silicon on sul- 

hur, Sulphide of silicon is easy to make in heat- 
ing silicon in an atmosphere of sulphydric acid. 
This the speaker illustrated on the blackboard as 
follows : 
Si+2HS=SiS?+2H. 
Sulphide of silicon can also be made by the action 


of bisulphide of carbon on silica in presence of an 
excess of carbon, 
CS2+C+Si02=Si 324+2C0, 

and these conditions, the speaker said, were easy to 
find in a blast furnace where CS? can be made by 
the action of free sulphur on carbon. Herr Lede- 
bur, professor of metallurgy at the School of 
Mines of Freiberg, had stated in Stahl und 
Hisen that most of the blowholes, which can 
be found in iron castings, have their origin in 
the sulphide of silicon. This compound is solid, 
white, like asbestos, but is very easy to melt 
and vaporise, and in the form of vapour can 
oroeg blowholes in the castings. Manganese is 
nown to greatly facilitate the expulsion of sulphur 





in the manufacture of pigiron. But the common 
explanation given for this fact is that a sulphide 
of manganese is made. M. Gautier thought that 
this explanation was not correct. He had seen the 
following experiment: Taking a slag of spiegel 
manufacture of the following composition, which 
he wrote down on the blackboard : 

Manganese oxide .., 

ilica a is 

Lime... 52 

Alumina ae = we Ss 14 

Sulphur __... id. a LES OU E 2 
Under the action of the moist air it had given, in dis- 
solution with water, 2 per cent. of sulphate of lime, 
and no sulphate of manganese, as must have been the 
case had a sulphide of calcium been produced. The 
facility of getting rid of sulphur would be afforded 
by the manganese for this reason, that the oxide of 
manganese in the burden of the blast furnace could 
combine with silica and leave the lime of the slag 
free to combine with sulphur, and make sulphide of 
calcium. Generally speaking, the best conditions 
in the blast furnace for getting rid of sulphur are a 
slag low in silica and rich in lime. On the con- 
trary, to have the silica reduced and silicon going 
into the metal, there must bea slag high in silica 
and low inlime. The relative percentages of sul- 
phur and silicon in the pig iron are mostly due to 
the proportion of silica to lime in the slag and to 
the intensity of the heat. 

Sir Lowthian Bell said that the author showed a 
proper appreciation of the fact that his experiments 
were not final, and, indeed, the operations that 
took place in a blast furnace were of so complex a 
nature that a fully comprehensive and conclusive 
view with regard to them was impossible. He had 
listened to the remarks of Mr. Snelus, and agreed 
with him to some extent. The speaker had great 
doubt if silicon were reduced at all in that part of 
the furnace where carbonic acid was present. 
Speaking of the reduction of oxide of iron, he was 
of opinion that the last portion of oxygen was with- 
drawn as the material came down to the hearth 
itself. The author had discountenanced the idea 
that much was due to a high temperature in the 
absorption of sulphur by iron. This might be so 
to some extent, but he would point out that the 
condition of the material charged in was pretty 
constant, but the product varied, and if, in making 
one quality of iron, it was found that the quantity 
of silicon varied it must, he thought, be referred 
to the temperature. 

Mr. Edward Riley also spoke on the effect of 
temperature. He found that, as silicon goes up, 
carbon goes down, so that with silicon 20 per cent. 
there was a mere trace of carbon. He thought that 
silicon and carbon would combine and drive out 
sulphur, but more was due to carbon. 

Mr. R. A. Hadfield, of Sheffield, said he wished 
to call attention to what appeared to him certain 
anomalies in experiments that had come under his 
notice when dealing with silicious irons, and which 
did not altogether agree with the author’s results. 
For certain classes of work his firm used irons high 
in silicon, say 8 to 12 per cent., and wanted results 
free from sulphur. According to the reasoning of 
the author, such should be easily obtained, but he 
regretted to say such was not the case. In a large 
number of cases the sulphur varied from .10 to .15, 
and occasionally as high as .26 and .32 per cent. 
Generally, though not invariably, when manganese 
exceeds 14 per cent. the results were not so bad, 
but for this purpose he required an iron with low 
manganese as well as low sulphur. It might be 
interesting to state that he had no difficulty in 
getting 4 per cent. silicon iron very pure. A note- 
worthy point was that in an alloy high both in phos- 
phorus and silicon they had never any trouble, 
doubtless owing to the manganese, but the speaker 
did not think that the presence of manganese alto- 
gether explained the low sulphur, because in his 
manganese steel the sulphur is rather higher than in 
ordinary steel. 

Mr. Bauerman wished to accentuate the remarks 
of Mr. Snelus. With regard to some remarks in 
the paper as to the oxidation of the slag, he pointed 
out that the slag used in the experiments may have 
been on the heap for some time exposed to the air, 
and oxidation may have set up. He thought there 
was no proof that oxide of iron, as such, existed 
during the melting. 

Mr. Stead said that the sulphur in the slag might 
be attributed to oxidation of the calcium ; and with 
regard to high silicon he agreed that silicon pre- 
vents the absorption of sulphur. Instances were 
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quoted to bear this out. With regard to the reducing 
action of the blast furnace, he was of opinion that 
both Mr. Snelus and Mr. Turner were right, and 
were describing the same thing under different 
terms; for higher temperature and higher re- 
ducing action were dependent on each other. 

Mr. Turner, in replying to the discusssion, 
said that he did not think there was a great diffe- 
rence between Mr. Snelus and himself, as Mr. 
Snelus referred to the first part of the action, and 
he to the later part. With regard to oxidation 
the sample of slag he used was kept for a long time 
in a dry place, and that perhaps might account for 
the sulphur to some extent. He agreed generally 
with what M. Gautier had said. The condition ag 
to the action of manganese was not fully known, 
but it did not act entirely as lime. As to Mr. 
Bauerman’s remarks, he (the author) referred to a 
ferro-silicate when speaking of oxide of iron. The 
point he wished to emphasise was that if silicon and 
sulphur exist together, the sulphur passes off and 
silicon remains in the iron. 


Me tine Iron or Steet Scrap witH FERRO- 
SILICON. 


A paper by M. Ferd. Gautier, of Paris, entitled 
‘* On the Melting in Cupola Furnaces of Wrought 
Iron or Steel Scrap mixed with Ferro-Silicon,” was 
next read. We shallalso shortly publish this con- 
tribution in full. The author stated the experiments 
had been made twenty years ago with a view to 
smelting wrought iron and steel scrap by Mr. Parry, 
who thought that if he could puddle tolerably phos- 
phoric pig iron and melt this ironafterwards, he could 
obtain a material suitable for the Bessemer process. 
Although the process has advantages, in the cupola 
the temperature is not high, and the conditicns 
present for the production of silica and the intro- 
duction of carbon and silicon are not quite what 
they should be ; the product, indeed, is white pig 
iron, not very fluid, and as ill-adapted for the 
Bessemer process as for foundry work. To over- 
come the absence of silicon Mr. Parry added 50 per 
cent. of hematite pig, high in silicon, and so re- 
duced the remaining phosphorus by about one half. 
The cust, however, was excessive. The introduc- 
tion of ferro-silicon has provided an alloy that will 
convert a white pig into a grey one well-adapted 
for foundry use. In France it has been found that 
the power of precipitating the combined carbon of 
the white pig into the fine-grained graphite is exhi- 
bited when a mixture of wrought iron or steel 
scrap is melted in a cupola with suitable addition of 
ferro-silicon. Great increase of strength is obtained, 
and the softness of the metal resulting is consider- 
able. The process, however, is costly. Examples 
of tests, &c., are quoted in the paper. 

The discussion was opened by Sir Henry Bes- 
semer, who said results somewhat analogous to those 
described by the author were arrived at at his works 
about twenty-five yearsago. Pig iron was reduced to 
malleableironand melted with highly carburisediron, 
and from this mixture some remarkably durablestamp 
heads for quartz-crushing machines were made. It 
proved how foundry iron could be mixed with 
malleable iron and a metal with new properties be 
produced. As to Mr. Parry’s trials he explained 
that they arose in the following way. Sir Henry’s 
patent was badly worded. It claimed his process 
as applied to foundry or pig iron, whereas it should 
have stated carburet of iron. This gave a loophole 
by which its terms could be evaded, and the omission 
cost Sir Henry 600,000I. 

Mr. E. Windsor Richards stated that he had 
worked with Mr. Parry, and their object had been 
simply to avoid the Bessemer patent. The work 
was kept on for two years. : 

Mr. Turner did not understand that M. Gautier 
claimed that the working of pig iron and scrap was 
new, but the introduction of silicious iron. He 
referred to Stirling’s toughened cast iron as bearing 
on thesubject. In this grey cast iron was run on 
to scrap and then remelted, but the results were 
very variable. is 

Mr. Wood, of Middlesbrough, said he had tried 
to increase the strength of Cleveland iron by add- 
ing scrap steel in the cupola, but had not met with 
much success, as the steel would not melt thoroughly 
even when turnings were used. 

M. Gautier briefly replied, giving some further 
instances of the practice referred to in the paper. 

Two other papers were also read on Wednesday, 
one by Mr. H. Eccles, ‘‘ On an Imperfection in 
Mild Steel Plates considered Chemically ;” and 





another by Mr. A. Wilson, ‘‘On Water Gas as 
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Used for Metallurgical Purposes.” These, how- 
ever, we defer noticing until our next issue. 

The papers read yesterday were as follows: 
*¢ Continuous Moulding Machinery at the Works 
of M. Godin, at Guise, France,” by Mr. James 
Johnston, Manchester ; ‘‘On the Manufacture and 
Treatment of Steel for Field Guns,” by Major L. 
Cubillo, Spanish Artillery, Ordnance Works, Trubia ; 
*¢ On Steel Castings for the Manufacture of Guns,” 
by Major L. Cubillo ; ‘‘ On the Behaviour of Arsenic 
in Ore and Metal during Smelting and Purification 
Processes,” by Messrs. Pattinson and Stead, Mid- 
dlesbrough ; ‘‘ Note on the Effect of Arsenic on 
Mild Steel,” by F. W. Harbord and A. E. Tucker ; 
‘On a New Instrument for the Measurement of 
Colour, more Especially as Applied to the Estima- 
tion of Carbon in Steel,” by Mr. H. Le Neve 
Foster, 





NOTES. 
Lioyp’s REGISTER SHIPBUILDING RETURNS. 

THERE has just been published in connection with 
Lloyd’s Register of Shipping, a return of all vessels 
under construction at the close of the first quarter 
(March 31) of the present year. From this we 
learn that 302 steamers and 78 sailing vessels were 
in process of construction at that date. This is 55 
steamers more, and two sailing vessels less, than on 
the same day of 1887. Of the new steamers 259 were 
of steel, 36 of iron, and seven of wood, or composite, 
The total steam tonnage amounts to 538,944, or 
164,907 tons in excess of that under construction 
on March 31, 1877. The whole of these vessels 
were not commenced during the last three months, 
152 steamers and 31 sailing vessels having been laid 
down previously. On the other hand 81 steamers and 
14 sailing vessels were launched during the quarter. 
As compared with the returns for the quarter 
ending 31st December, 1887, there is an increase 
under construction of 101 vessels of 155,091 tons ; 
at the same time there were reported no less than 
124 vessels of 237,851 tons for the construction of 
which preparations were being made, against 83 
vessels of 169,541 tons preparing at the close of last 
quarter. The increase of tonnage under con- 
struction at the various shipbuilding centres on 
March 31, 1888, as compared with the same day of 
1887, was as follows: Belfast, 36,608 tons; the 
Clyde, 62,397 tons; the Mersey, 12,178 tons; 
the Tees, 661 tons; the Tyne, 33,483 tons; the 
Wear, 21,142 tons. During the year 1887, the 
number of vessels registered in the United Kingdom 
decreased by 551, while the tonnage increased by 
3690 tons. It is intended to publish these returns 
quarterly ; they will furnish a very valuable guide 
to the state of the shipbuilding industry. 


THe Larcest PETROLEUM FIELD IN THE WoRLD. 

Decidedly the oil age is upon us. The Committee 
presided over by Senator Schultz, appointed to in- 
quire into the resources of the Great Mackenzie 
Basin of Canada, has just reported that ‘‘ the 
evidence submitted to the Committee points to the 
existence in the Athabasca and Mackenzie valleys 
of the most extensive petroleum field on the Ameri- 
can continent, if not in the world.” The evidence 
is no doubt corroborative of what was published a 
year ago by Professor Bell in regard to the Atha- 
basca region. Previous to his investigations it 
was supposed that these deposits only existed 
on the Athabasca, some 40 or 50 miles below 
McMurray, and about 350 miles north of Edmon- 
ton, and that, as a stretch of unnavigable river 
extended from McMurray, 80 miles up from the 
Grand Rapids, there was no chance of their being 
utilised until a railway was built to them, which 
in the natural course of events, could not be 
for many years. Professor Bell discovered that 
the petroleum bed commenced only 30 miles 
from the Grand Rapids around the great bend 
of the river, only 25 miles in a direct line, and 
not more than 10 miles further north than the 
Grand Rapids; and that it extended visibly for 
nearly 150 miles along the river without a break. 
Moreover, his investigations gave him no reason to 
suppose that the point where the petroleum bed is 
first exposed by the deepening channel of the river 
was its southernmost extension. On the contrary, 
there was every probability that it extended south- 
ward to Lac La Biche, or even further. His im- 
pression was that a well sunk just above the Grand 
Rapids would strike the petroleum bed at a depth 
of not more than 400 ft. From the Grand Rapids 
there is 125 miles of good steamboat navigation to 
the Athabasca landing stage, whence 90 miles of 


hauling over the present wagon-road would bring 
the oil to the banks of the Saskatchewan, where it 
would readily compete with the American article 
brought from a distance of 2000 miles. No re- 
port regarding the character of the oil has yet 
reached this country, so that it is impossible to 
say whether it is better adapted for mineral oil 
illumination, or for lubricating and fuel purposes. 
In the meanwhile, now that the existence of these 
vast deposits has been confirmed, the oil trade 
seems altogether secured against the scarcity of the 
article which was apprehended a few years ago, 
when the Pennsylvanian oilfields gave signs of ex- 
haustion. A year ago, in his ‘‘ England as a Petro- 
leum Power,” Mr. Charles Marvin was telling us, on 
the strength of the Government surveyors of India, 
that the Burmese oilfields might supply the whole 
world when Baku and Pennsylvania ran dry. 
Canada, it would now appear, is blessed with a 
greater supply than all three. If England, there- 
fore, with Gennek and Canada combined, cannot 
‘strike oil,” and make herself a petroleum power 
like Russia and America, she will only have herself 
to blame in the matter. 








MISCELLANEA. 
Gow lamps are now being supplied by the Westing- 
house Electric Company with a guaranteed life of 2500 to 
3000 hours. 


It is stated that very rich gold-bearing quartz has been 
struck near Festiniog by some miners —- in quarry- 
ing. This find is about 30 miles from Mr, Morgan’s 
famous mine near Dolgelly. 


A party of the Civil and Mechanical Engineers’ Society 
will (to-morrow) visit the Wolverton and Stony Stratford 
steam tramway, leaving Euston for Wolverton by the 
10.10 a.m. train. 


We are requested to state that lists of applications for 
the shares of the Bell’s Asbestos Company, Limited—an 
advertisement of which appeared in our last issue—were 
closed on the afternoon of the 8th inst., the shares avail- 
able having been applied for several times over. 


The Government of New South Wales have selected an 
outlying island on which to test the efficacy of M. 
Pasteur’s and other methods for the extirpation of the 
rabbit pest, before adopting any of the plans proposed on 
the main land. 


The gross receipts of the 23 principal railways in 
the United Kingdom, for the week ending April 29, 
amounted, on 15,850} miles, to 1,219,781/., and for the cor- 
responding period of 1887, on 15,724 miles, to 1,218,442/., 
an increase of 1264 miles, or 0.8 per cent., and an increase 
of 1339/., or 0.1 per cent. 


The Hampshire Independent reports that the local 
authorities of Tiverton being in want of a water supply 
for the town, have requisitioned the services of a gentle- 
man who is described as a respectable sorcerer. The 
modern disciple of Cagliostro has by means of a divining 
rod selected a locality in the neighbourhood where it has 
been decided to sink two wells. 


The Sanspareil, 15, 10,470 tons, 12,000 horse-power, 
first-class armoured battle-ship, building for the Govern- 
ment by the Thames Iron Shipbuilding Company, Black- 
wall, is to be sent to Chatham to be completed in her 
internal fitting, and prepared for sea. The110-ton guns 


pared for her at Messrs. Armstrong and Co.’s works, 
Elswick. 


The House to House Electric Light Supply Company, 
Limited, has taken a lease from the Metropolitan District 
Railway Company of the piece of land adjoining West 
Brompton Railway Station, situated between the plat- 
form of that station and the Brompton Cemetery. The 
area of the plot is 25,000 square feet, and upon it the 
company purposes to lay down its first central station, 
and to supply the area inclosed by the Cromwell-road on 
the north and the Fulham-road on the south. 


Tt is rumoured that though the manufacture of the new 
rifle selected for the army has been considerably ad- 
vanced, several of the principal officers at the War 
Office are so far dissatisfied with the magazine arrange- 
ment, that trials with another magazine is in contempla- 
tion. At the same time information has been received 
that the cartridge has been found mechanically defective 
in Switzerland, where it had been adopted before it was 
selected by the War Office Small Arms Committee. 


It has long been known that if a voltameter is filled 
with perfectly pure distilled water it is impossible to pass 
an electric current through it. If, however, a few drops 
of acid, or a small quantity of a soluble salt, is dissolved 
in the water the current passes and electrolysis takes 

lace. Dr. Carpené has proposed to make use of this 

Fact to determine the quantity of a given impurity con- 
tained in water, as: experiment shows that at a given 
temperature a definite quantity of any substance must be 
dissolved in the water before the current will pass. 


Under the title of the Gaseous and Liquid Fuel Supply 
Company, Limited, a remo | has just been registered 
to take over the patents of Mr. B. H. Thwaite, C.E., 
F.C.S., of Liverpool, for generating water gas, and other 
descriptions of gaseous fuel, for gas motors, gas furnaces, 








and for heating purposes generally, and for the application 


with which the vessel will be armed are now being pre- | Th 








of Mr. Thwaite’s patents for heating and lighting with 
liquid hydro-carbons. The company will establish a fuel- 
testing laboratory and act as guarantors against smoke 
nuisance fines. 


Official trials of a new form of log have recently been 
made on board some of the French torpedo boats. The 
log is made of bronze of cylindro-conical form, and weighs 
about 5.51b. It is provided with a hollow tube running 
down its centre, which is connected by a canvas-covered 
india-rubber tube to a pressure gauge on board. When 
the ship is under way the flow of the water past the log 
establishes a partial vacuum in the tube, and causes the 
pointer of the pressure gauge to move over its dial, which is 
— to give the speed of the vessel from 4 up to 25 

nots. 


A new method of preparing silicon has recently been 
proposed by Mr. H. W. Warren in a recent number of 
the Chemical News. Small bars of ‘‘silicon eisen” are 
suspended in dilute sulphuric acid from the positive pole 
of a battery of two ferri-chloride cells, and are in contact 
with a platinum plate forming the negative pole. The 
iron dissolves and leaves a residue of graphite, silica, and 
amorphous silicon, which is heated to redness in a stream 
of carbonic anhydride, and then to a full red heat in a 
closed iron tube with some zinc ; the zinc button obtained 
is then dissolved in hydrochloric acid, when crystalline 
silicon remains behind, 


_ Itis said that Mr. Berry, a Cleveland electrician, has, 
in conjunction with Mr. S. T. Wellman, the superintendent 
of a local steel works, brought out a hoist for handling 
steel billets in which the lifting is done by an electro- 
magnet hung at the end of the rope in place of a hook. A 
weight of 8001b. has been successfully handled in this 
manner, the only labour required being that of the lad in 
charge of the crane. The magnet used was made from 
two bars of soft iron 14 in. long and 8 in. in diameter, 
covered with insulated wire of No. 14 gauge. These bars 
were united at their upper ends by a heavy yoke of cast 
iron of a rectangular section. 


Some very long runs have been made with the Westing- 
house engine used for driving the dynamos employed for 
alternate-current lighting in America. Some months ago 
it was reported that one of these engines had run for 
eleven months at a speed of 300 revolutions without a 
stop. This record has, however, been ten by another 
engine of the same type belonging to the Pittsburg Gas 
Light Company, where a 10 horse-power engine has now 
run for upwards of thirteen months without stopping at a 
speed of 500 revolutions per minute, and is still running. 
These engines are of the single-acting closed-in type, and 
it is to this no doubt that the possibility of making such 
long runs must be ascribed. 


In a report to the Russian Government, General 
Wasmund, who has recently returned from an examina- 
tion of the magazine gun as now used by the Continental 
armies, states that he discovered no proof whatever of its 
superiority. On the contrary, when trials of the twoarms 
were made simultaneously and under similar conditions, 
he observed that the very reliance which the multiplier 
bred in the soldier was a source of weakness at the critical 
moment, Looking to the many charges in his gun to 
stand him in stead, he neglected to take those precautions 
which are necessary while using a piece that must be re- 
loaded after every shot, and fired without taking proper 
aim. Especially after long marching was this inferiority 
observable, those armed with the single loader hitting a 
mark much oftener, owing to the less weight to be 
brought to the shoulder, and the unchanging pvise of the 
weapon. 


The Forges et Chantiers de la Mediterrandée, have just 
launched at Seyne, near Toulon, a first-class cruiser for 
the French Government, which is to be called the Cécille. 
e vessel is constructed entirely of steel and mea- 
sures 402 ft. long by 49 ft. 4 in. broad with a depth of 
35ft., its displacement on a mean draught of 18 ft. 10 in. 
being 5776 tons. The Cécille is protected by an armoured 
deck over its engines, boilers, and magazines, and beneath 
this and along the sides of the vessel are a number of 
caissons made of steel filled with compressed cellulose, with 
which many experiments have been made in France before 
its adoption as an automatic leak closer. The motive 
power is supplied by twin-screw engines which are in- 
tended to develop 6900 horse-power at natural draught 
and 9600 with forced, under which the vessel is expected 
to have a speed of 19 knots. Her armament will consist 
of six 6-cm. cannons, ten 14-centimetre, four torpedo tubes, 
and a large number of quick-firing guns. The cost of the 
boat fully equipped will amount to 326,000/. 


Two Bills fraught with the most important conse- 
quences tothe British shipbuilding and carrying trades 
are now being discussed in the United States Congress at 
Washington. In the first place, the House Committee 
on Merchant Marine and Fisheries have, by a vote of 
5 to 4, reported against the Cummings Bill, authorising 
a payment of a bounty of 30 cents per registered ton for 
each 1000 miles sailed, to all vessels built and owned in 
the United States and engaged in the foreign trade. On 
the other hand, the same committee gave a favourable 
report on the Dunn Bill, which renders it lawful for 
citizens of the United States to buy vessels built in whole 
or in part in any foreign country, to import free of duty 
or other charges, and to have them registered as vessels 
of the United States, subject only to the same regulations 
as vessels built wholly within the State. It provides 
further that all, or any part of the materials necessary for 
the construction and me of vessels to be built and 
furnished in the United States after January 1, 1889, may 
be imported in bond and upon proof that such materials 
have been used in this way no duties shall be collected or 
paid thereon. 
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THE BECK GAS ENGINE. 

THe annexed engraving illustrates an 8 horse-power 
engine constructed by the Beck Gas Engine Company, 
of Newcastle-on-Tyne. The details of this engine were 
described by us on page 433 ante, while the report of 
its performance, commenced in our last issue, is con- 
cluded in the present number. 








THE LONGRIDGE GUN. 

We annex engravings showing the construction of 
the Longridge gun, the partial failure of which was 
described in our last issue. Fig. 1 is an elevation 
showing the general appearance of the weapon, and 
Figs. 2 and 3 are longitudinal sections through the 
breeeh and muzzle respectively. The cast-iron jacket 
to which the failure was due is clearly shown in both 
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these views, and it will be seen that it was constructed 
to take the longitudinal stress only, the bursting 
stresses being resisted entirely by the steel liner and 
the wire coils, and these, which form the distinctive 
feature of the Longridge system, performed their func- 
tions in a perfectly satisfactory manner. 





SIR CHARLES TILSTON BRIGHT. 

WE regret to record the death of Sir Charles Tilston 
Bright, who passed away on Thursday, May 3. Those 
who are acquainted with him merely by repute will be 
surprised to learn that he was only fifty-six years of 
age. The record of his work is so full, and stretches 
back so far, that, judging by the ordinary standards of 
the age at which men attain prominent positions and 
have important enterprises entrusted to them, one 
would be prepared to hear that Sir Charles was a very 
old man. But such standards do not apply to him. 
While little more than a boy he was appointed engi- 
neer-in-chief to the Board of the Magnetic Telegraph 
Company, and a year later, just when he attained his 
majority, he laid the first submarine cable between 
England and Ireland, Five years afterwards he at- 
tacked the far more difficult problem of laying the 
original Atlantic cable, and accomplished it. For that 
feat he was knighted at the age of twenty-seven, a 
time of life when most men are diligently laying the 
foundation of knowledge and experience upon which 
they hope to build a reputation in later years, when 
good fortune and success in smalt affairs shall have 
opened their path to more ambitious undertakings. 
It seems almost inconceivable that an enterprise of 
such magnitude could have been entrusted to one so 

oung. That it was entrusted to him is evidence of 
his great force of character, of his splendid ability, 
and of the confidence that he was able to inspire in 
the minds of those with whom he was financially con- 
nected. 

After the laying of the Atlantic cable, Sir Charles 
spent several very busy years. He first was engaged 
on telegraphs in the Mediterranean and the Baltic, 
and then = entered upon the great scheme of the 
Indo-European line, personally superintending the con- 
nection of Kurrachee with the northern end of the 
Persian Gulf. Within the next few years he y tewe 
tended the laying of cables between the United States 
and Cuba, and between various parts of North and 
South America and the West Indies. 

Charles Bright was born in 1832, the youngest son 





THE BECK GAS ENGINE. 











of the late Mr. Brailsford Bright, the head of an old 
Yorkshire family. He was educated at the Merchant 
Taylors’ School, and at the age of fifteen entered the 
service of the Electric Telegraph Company, where he 
worked under Sir William Fothergill Clarke in the 
establishment of lines in various parts of England and 
Scotland. It was in 1852 that he joined the Magnetic 
Company, of which his elder brother Edward was 
manager. The two brothers set earnestly to work to 
improve the instruments used in telegraphy, and de- 
vised new systems of localising faults, better types of 
receiving and sending apparatus, novel forms of light- 
ning arresters, translators, and repeaters, riband 
sheathing for cables, a new type-printing instrument, 
and a method of laying underground wires in troughs. 
In 1853 he laid the first cable to Ireland, and in 1858 
the first Atlantic cable. In 1865 he was elected mem- 
ber of Parliament for Greenwich in the Liberal interest, 
and kept his seat for several years. He was one of 
the British Commission to the French Electric Exhibi- 
tion in 1881, and was then made an officer of the 
Legion of Honour. He was a past-president of the 
Society of Telegraph Engineers, and a member or 
fellow of several other societies. The funeral took 
age on Monday last, and was numerously attended 

y telegraph engineers and others, including Sir Wil- 
liam Thomson and Sir S. Canning, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 26, 1888. 

THE conclusions arrived at with reference to railroad 
construction for 1888 are that 8000 miles will be con- 
structed this year against 13,000 miles last year, and 
that the falling offin orders will be 500,000 tons. New 
demands will partially offset this decline. About 
200,000,000 dols. will be invested in southern industrial 
and railroad enterprises this year. The signs of ap- 
proaching over-production in the Northern States are 
leading manufacturers and capitalists to invest heavily 
throughout the fourteen Southern States. Excursions 
are being maintained, composed of northern men, who 
go south to see and learn of opportunities for invest- 
ment. An active steel rail demand is setting in from 
this quarter, and railmakers entertain the hope that 
theloss they will sustain in declining demand will be 
compensated for in large measure by a better demand 
in the Gulf States. The increased consumption of 
cotton in the southern cotton mills as compared toa 
year ago is 100 bales per day. The demand for ma- 
chinery is urgent, and the activity in industrial direc- 
tions was never before equalled. Forty mining 
companies are now developing coal mines along the 
lines of new roads. Over 1000 coke ovens are being 
built in Northern Alabama. Work is being actively 
prosecuted on a large number of great industrial 
enterprises involving the outlay of from 100,000 dols. 
to 1,000,000 dols. Thelocomotive and car works have 
been booking additional large orders. The freight 
wars in the west still continue, and the C. B. and Q. 
strike is nominally in progress though traffic is but 
little interrupted. The manufacturing interests enter- 
tain the hope that as soon as an adverse vote is taken 
on the Mills Tariff Bill, asis now evident, that trade 
will improve. The coke syndicates are stillat war, and 
western consumers are buying all that can be delivered 
below cost prices. The winter is breaking up in the 





far north-west, and at Chicagoand St. Paul the volume 
of trade is increasing. The volume of money is large, 
and much of it is seeking employment in western 
mortgages. The financial situation is strong, no increase 
in the number of failures is apparent, though an in- 
creasing number of traders are reaching the danger 
line. For the first time for many years the manufac- 
turing interests have scarcely any business booked 
ahead, except in railway equipments and supplies. 
The lumber supply will be very heavy, and the low 
prices made at the opening of the season will be con- 
tinued to the close of the year. The American copper 
market is not yet responding to the manipulations of 
the French Syndicate. American sources of supply 
will be developed as fast as possible, but it is uncertain 
whether the output can be sold under 15 cents, An 
effort is being made to put copper on the free list. 
The duty is now 4 cents per pound, The American 
Tin-Plate Syndicate counts on having a protection duty 
on tin plates next winter. 


PHILADELPHIA, May 3, 1888. 

Last week’s steel rail transactions were 23,000 tons. 
This week’s will aggregate 16,000 tons. Present 
allotment 1,250,000 tons. Probable addition 250,000 
tons. Buyers hold aloof. Much building is still pro- 
jected. It is generally considered that an improve- 
ment will set in during the last half of the year, 
but this depends upon the action of Congress, The 
tariff discussion will continue three weeks. The 
Democrats will not crowd the Bill to a vote, as they re- 
cognise the political risks that jeopardise their success 
in the coming compaign. President Cleveland will be 
the Democratic nominee and will be re-elected in all 
probability because of the unwillingness of business 
interests to make a change. A new Congress will 
be elected this autumn, and if the Prohibitionists 
elect a majority of representatives, to which end they 
are making strenuous efforts, no further attempt 
will be made to reduce duties, The Republicans will 
conduct the campaign with a high tariff platform. A 
large amount of mineral territory inthe Lake Superior 
region and in Northern Alabama and Tennessee has 
been secured since March 1 by iron and steel manufac- 
turers, who recognise that new competitive centres are 
springing up. The copper producers are now acting in 
ramus with the French Syndicate. The full pro- 
ducing capacity of the Lake mines is 82,000,000 
per year, which can be supplied with a good margin 
at 12 cents. The output of the ‘‘Quincy” last 
year was 5,609,762 lb., the Franklin 3,915,838 lb., 
the Atlantic 3,641,845 lb., the Calumet and Hecla 
will reach an output of nearly 1,000,000 1b. per week, 
It can realise enormous dividends at 10 cents per 
pound. The result of 16 cent copper will be the 
development of considerable valuable copper territory 
that has been surveyed for the past twenty years. 
Projects are under consideration, looking to the erec- 
tion of costly machinery by which the cost of min- 
ing, transportation, and smelting will be consider- 
ally reduced. An increased producing capacity of 
18,000,000 Ib. can be added and probably will be, if 
investors conclude that the syndicate is able to execute 
its well-matured plan. The copper mines of Butte 
city and Anaconda Montana are turning out between 
500 and 600 tons, which is promptly taken by eastern 
consumers, 
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EXPERIMENTS ON FRICTION. | buted uniformly all round the ring. The back disc C was 
s 4 Friction.* keyed on the end of a horizontal rotating shaft H, and 
Third Report of the Research Committee on Friction. | drove the front disc D by means of four feathers engaging 
EXPERIMENTS ON THE FRicTION OF A COLLAR BEARING. | in four notches, in sucha way that the front disc D, 
Description of the Apparatus.—As shown in the ac-| though compelled to rotate with its fellow C, was free to 
companying engravings, the machine with which these | move in any other way relatively to it. The two discs | 
experiments were tried consisted of a steel ring R, | rotating together, and pressing on the steel ring R, tended | 
— | by friction to ca it with them, but were prevented | 

—_ 





Figs. 4 and‘5, of rectangular section, which was 
a : i | from doing 89 orizontal lever L, Fig. 5, attached to | 


between two cast-iron discs CD. The annular "5 a 
surfaces of the discs were covered with gun-metal, and the ring. The holding force on the end of the lever being | 
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measured by aspring balance showed the amount of the fric- 
tion between the ring and the discs. The ring was held con- 
centric with the discs by resting on two friction wheels W, 
Figs. 3 and 5, because any shoulder on the discs for this 
against the front disc D, while the other end pressed | purpose was inadmissible as introducing another kind of 
against a nut N on a central bolt B connected with the | friction. The overhanging weight of the spring S and 
back dise C. Screwing up the nut N compressed the | bolt B, which would bave tended to relieve the pressure 
spring S, and tended to pull the two dises together, | on the top of the ring R and increase it on the bottom, 
causing them to press the ring R between them. The | was taken off by a counterbalance weight, on the end of a 
bolt B was connected with the back disc C by a ball-and- | rope that passed over two pegs and was attached to a 
socket joint, so as to insure the pressure being distri- | brasscollar, Fig. 1, in which the end of the bolt B ran as 
{ina bearing. This arrangement, while carrying the over- 


were 12 in. inside diameter and 14 in. outside, giving on 
each disc an area of exactly 40 square inches, after deduct- 
ing the oil channels. The pressure was applied by a 
large spiral steel spring S, one end of which abutted 











The true measurement of the length of the spring S, for 
the purpose of ascertaining the pressure exerted by it, was 
a = which required special attention. The bolt B had 
a hole drilled up ite centre, along which passed a freel 
fitting measuring rod M, Fig. 4. The outer end of this 
measuring rod was flush or nearly so with the end of the 
bolt ; the inner end was ball-and-socket jointed to a three- 
toe foot F; the point of each toe pressed on one end 
of a small steel rod, which passed freely through a 
guiding hole, its other end abutting against the back of 
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the front disc D, immediately behind the seat of the 
spring S. Thus the three steel rods touched the back of 
the seat of the spring at three points, and the average of 
their measurements was delivered to the measuring rod 
M by the three-toe foot F, All the points of this system 
were kept in contact by a small spiral spring, ig. 4, 
pressing with a definite force behind the of the 
measuring rod M, 

The position of the outer end of the main spring S was 
defined by two studs T, Fig. 4, projecting diametrically 
opposite each other from the washer which was between 
the nut N and the end of the spring S. These two studs 
were touched by two notches in a gimbal ring G, by which 
their position was averaged, and were connected with a 
frame A containing a micrometer screw E. The true 
length of the spring S was obtained by screwing up the 
micrometer screw E until its point juat touched the point 
of the measuring rod M. The frame A containing the 
micrometer screw, being rather delicate, was removed 
while an experiment was being made ; and was applied 
only when an alteration or adjustment of the force of the 
spring S was required. 

It will be observed that this measuring system was 
entirely free from any strain applied to the spring, and 
also from any alteration of zero caused by the wear of the 
working surfaces. The scaleof the spring S was found by 
putting the apparatus in a vertical position, and hanging 
weights on the driving shaft H, Fig. 1, and then reading 
off the micrometer. The weights corresponding with the 
arbitrary divisions of the micrometer were thus ascer- 
tained. The scale of the spring was about 7000 lb. per 
inch. The micrometer screw had thirty-five threads per 
inch, and its head was divided into tenths and hundredths 
of its circumference ; thus one-hundredth of a turn of the 
screw was equal to about 2 lb, ; and in testing the spring 
it was found that on repeating a test the reading of the 
micrometer could be depended on repeating itself within 
about that amount. 

Lubrication.—The method of lubrication adopted was 
one which is in practical use for collar bearings, and which 
seemed, by the light of our previous experiments, to be a 
good one. It consisted of four grooves cut in each face of the 
ring R, Fig. 5, } in. wide and # in. long, arranged in a dia- 
metrical direction, and so that each end of the groove was 
4 in. inside the edge of the bearing surface. From each 
of these grooves there extended in the direction of motion 
of the surfaces, a shallow groove about +; in. wide and of 





* Sabmitted to the Institution of Mechanical Engineers | hanging weight of the spring and bolt, allowed them to 
at the meeting of February, 1888. } run a little out of truth if the spring required it. 


a serpentine form tapering away to nothing in about 
34 in, length. These grooves were each supplied by a pipe 
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P, into the mouth of which oil was dropped from a small 
cock connected with an oil tank K, so that the rate of 
supply to each set of grooves was easily seen and regu- 
lated, and uniformity of supply wassecured. As we were 
led to expect by our previous experience, the magnitude 
of the friction depended considerably on the rate of lubri- 
cation ; but we soon found a minimum rate of lubrication 
with which the bearing would work safely, such that, 


TaBLe I.—Ezxperiments on the Friction of a Collar 
Bearing. 


Results obtained from the Machine. 


The friction given is that of one face of the annular bearing sur- 
faces, at the mean radius of the face, namely, 6} in. 
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Tasie II.—Experiments on the Friction of a Collar 
Bearing. 
Results of Table I. reduced ta Uniform Speeds. 
See Fig. 10. 
The friction given is that of one face of the annular bearing sur- 
faces, at the mean radius of the face, namely, 6} in. 
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if the lubrication was less, the bearing would show signs 
of seizing by rapid variations of friction and by a jerking of 
the lever ; and if it was much more, the friction, though 
less, was not reduced in proportion to the increase of the 
oil supply, and consequently it might be assumed that the 
oil was being caned. This minimum safe rate of oil 
supply, with which the friction recorded in the Tables 





corresponds, varied from 60 to 120 drops per minute for 
both faces, the quantity varying with the speed and load. 
The oil used throughout was a mineral lubricating oil. 

Results of the Experiments.—The machine was run for a 
week with varying loads, in order to bring the surfaces into 
a proper working condition before the experiments recorded 
in the Tables were negyn The experiments weretried in the 
order shown in the Table I., the variations of load being 
run through with the lowest speed first, then with the 
next, and so on till the highest speed was reached. Except 
with the lowest loads it was found impossible to keep the 
bearing cool without a little water running over it. The 
friction given in the Tables is that of one face of the 
annular bearing surfaces, at the mean radius of the face, 
namely, 6} in. 

It will be seen from the Table that the revolutions 
per minute were not very constant, owing to the varying 


Yom of the shafting by which the machine was driven. 


The variation in speed, however, was but small in each 
individual experiment, not amounting to more than 1 per 
cent. above or below the speeds given in Table I. In 
order that the results might be plotted on a diagram, it 
has been necessary to reduce the results to regular speeds 
at regular intervals by interpolation. The speeds taken 
were 50, 70, 90, 110, and 130 revolutions per minute; and 
the results so reduced are given in Table I1., from which 
is plotted the diagram shown in Fig. 10. hen ex- 
amining this diagram, it must be remembered that the 
friction varies somewhat with the rate of lubrication, and 
that the minimum safe rate of lubrication is not very 
exactly defined; this must explain one or two slight 
irregularities in thediagram, For instance with loads of 
1200 lb. and 2400 lb. there can be no doubt that at 50 revo- 
lutions the rate of lubrication was too great, and the 
friction consequently somewhat too small ; and that if the 
experiments were repeated, there would be no difficulty, 
by reducing the oil supply, in bringing the friction more 
nearly to agree with that of the other speeds. But in 
these experiments all such adjustments were carefully 
avoided, as tending to deprive the experiments of value. 
Nevertheless, in the majority of instances the results are 
extremely well defined, and point to the fact that the 
friction is independent of the speed. For instance, 
with a load of 1200 lb. four different speeds—namely, 90, 
110, 70, and 130 revolutions per minute—give the same 
friction so nearly that the greatest variation from the 
mean is only 2.19 per cent. ith a load of 1800 lb. four 
different speeds—namely, 130, 90, 50, and 110 revolutions 
—give the same friction so nearly that the greatest varia- 
tion from the mean is only 2.57 per cent. With a load of 
2400 1b. and three different speeds—namely, 70, 110, and 
90 revolutions—there is a variation of only 2.29 per cent. 
from the mean friction. Again witha load of 3000 lb. the 
greatest variation from the mean with five speeds— 
namely, 130, 110, 90, 50, and 70 revolutions per minute— 
is only 2.12 percent. The above speeds are given in the 
order of the magnitude of the friction ; and in these small 
variations it does not appear that there is any well-defined 
connection between the speed and the friction. For in- 
stance, with 1200 lb. the highest speed gave the lowest 
friction, while the reverse was the case with the higher 
loads. Thus out of twenty experiments the results of 
sixteen agree with one another so nearly that the greatest 
variation from the mean is only 2.57 per cent. ; an agree- 
ment so close that we think we may with confidence 
accept their testimony, and reject the remaining four. 
The diagram shown in Fig. 11 is plotted in this way, and 
may be considered to sum up generally the results of the 
experiments. 

General Conclusions.—This kind of bearing is evidently 
very inferior to a cylindrical journal in its power of carry- 
ing weight ; 3000 lb. on 40 square inches, or 75 lb. per 
square inch, was as much as it would bear safely at the 
highest speed, though it carried 90 1b, per square inch at 
the lowest. The coefficient of friction is also much higher 
than for a cylindrical bearing, and the friction follows the 
law of the friction of solids much more nearly than that 
of liquids, All this is doubtless due to the much less per- 
fect lubrication applicable to this form of bearing com- 
pared with a cylindrical one. The coefficient of friction 
appears to be about the same with the same load at all 
speeds, or in other words to be independent of the speed ; 
but it seems to diminish somewhat as the load is increased, 


| and may be stated approximately as one-twentieth at 15 lb. 


per square inch, diminishing to one-thirtieth at 75 lb. per 
square inch. 





THE BECK GAS ENGINE. 
(Concluded from page 433.) 


Experiment B.—During this experiment the engine was 
run at about the same speed as before (212 revolutions per 


minute), but the brake load was reduced from 60.81b. to | di 


54.41b. The governor therefore diluted the charge by 
reducing the quantity of gas until the mean cylinder pres- 
sure was brought down to 61.31b. per square inch. The 
mechanical efficiency in this experiment was practically 
the same as in experiment A, namely, 87.7 per cent. The 
initial pee was somewhat less, and the combustion 
somewhat slower, as is shown by the cards (Fig. 2), and 
the gas consumption was somewhat less than before 
namely, 21,18 cubic feet per indicated horse-power and 
27.27 cubic feet per brake horse-power per hour. The 
mean of the two high-speed experiments thus gives 21.43 
and 27.47 cubic feet per hour per indicated and per brake 
horse-power respectively. 

Experiment C.—The Beck engine governor is so arranged 
that to alter the steady speed of the engine it is only 
necessary to shift a small balance weight on a lever, 
which can ke done at once, at any moment, without 
stopping the engine, For experiments C and D, I had 
this weight shifted so as to bring down the speed to about 
165revolutions per minute, In experiment C the net 





brake weight was 72.4 lb., the largest value reached in 
any experiment, so that the mean effective pressure on 
the piston reached 74.6 lb. per square inch, or 8 per cent. 
more than in experiment A, itself a high value for a gas 
engine. The speed was 163.2 revolutions per minute. The 
gross indicated horse-power was 6,88, the net indicated 
horse-power 6.42, and the brake horse-power 5.85, the me- 
chanical efficiency thus reaching the exceptional value of 
90.8 per cent. The combustion was very rapid, as the 
card (Fig. 3) shows, and the mean initial pressure was 
194 lb. per square inch above the atmosphere. The pres- 
sure at the end of the expansion was practically the same 
as that in experiment A (see Table IV.) The gas con- 
sumption per indicated horse-power per hour is a little 
more than in either A or B, while per brake horse-power 
it is considerably less, owing to the high mechanical efti- 
ciency ; the figures are 22.15 and 26.10 cubic feet respec- 
tively. Iam not able to assign any satisfactory reason 
for the higher mechanical efficiency in this experiment. 
It appears that the work per revolution necessary to drive 
the engine increases with the speed, i.e., with the number 
of revolutions per minute, and does not increase at all as 
fast asthe mean pressure on the piston increases, But 
the experiments do not enable me to go beyond these very 
general statements. 

Experiment D.—In this experiment the mean speed 
(168.9 revolutions per minute) was nearly the same as in 
C, and the net brake weight was reduced to 57.9 lb., or 
about 80 per cent. as much as inC. The mean pressure 
was thus a down to 63.9 lb. per square inch, which 
compares fairly with that of B. For this reduction of 
pressure the charge had to be much diluted by the 
governor action, the combustion was much slower, and in 
the result the experiment turned out the most economical 
of the four, the gas consnmption per indicated horse- 
power being only 20.67 cubic feet per hour. The me- 
chanical efficiency was not so high (86.1 per cent.) as in 
experiment C, so that the gas consumption per brake 
horse-power remained practically unaltered at 26.14 cubic 
feet per hour. The mean of the two experiments at three- 
quarters speed is, therefore, 21.41 cubic feet per indicated 
mn iia and 26.12 cubic feet per brake horse-power 
per hour. 

The four experiments A, B, C, and D thus cover a 
range (as compared with the lowest figures in each case 
of 30 per cent. in speed, of about 32 per cent. in indica‘ 
horse-power and brake horse-power, and of 22 per cent. in 
mean pressure. Over this range the engine works with 
uniform steadiness and with practically uniform economy, 
the mean figures being 21.42 cubic feet of gas per indi- 
cated horse-power, and 26.79 per brake horse-power per 
hour. These figures are both most excellent for an engine 
of this size. 

Experiment E was merely a short experiment under in- 
termediate conditions, 183.8 revolutions per minute, and 
a very heavy brake resistance (71.5 lb.). Cards were not 
taken. The gas consumption for brake horse-power lies 
between that of experiments A and B, 

Experiment F was a short run with the engine empty. 
Under these conditions there were too many misses (by 
governor control) to allow the indicated horse-power to 
be accurately obtained. The gas consumption for the 
engine empty, at 222 revolutions per minute, was at the 
rate of 57.2 cubic feet per hour. 

The working of the engine under load was excellent 
throughout, the governor control by throttling being, 
within the limits of the experiments, perfect. There 
were no explosions cut out, no missfires, and no back 
ignitions whatever. The regulation by throttling seems 
to insure not only that the steadiness at all ordinary 
speeds is the same, but that the economy also remains 
unchanged over a large range of power, and is indeed 
somewhat higher at moderate than at maximum powers, 
which is, of course, a point of considerable practical im- . 
portance, 

The general design of the engine as it now stands, as 
well as its mechanica! arrangements, appeared to me very 
satisfactory, and this is evidenced by the very high me- 
chanical efficiency attained by it. The small amount of 
—— used during the experiment was very noticeable 
indeed. 

The — remarks sufficiently explain Table I. 
In Figs. 1 to 4, I have given examples of the indicator cards 
taken on experiments A to D respectively, the cards for 
the pumping strokes being shown separately for clearness 
sake, It will be seen that a very measureable amount of 
work is done in posting out the burnt gases, as well as 
afterwards the blank charge of air. The peculiar shapes 
of these cards repeated themselves over and over again, 
and do not seem in any way to be connected with the 
indicator except in the wavy line marked (*) just after 
release in each case. In Fig. 5, I have given a copy of a 
jagram which well illustrates the action of the throttling. 
The pencil was allowed to trace a number of consecutive 
diagrams on one piece of paper, and these diagrams are 
lettered in the figure in the order in which they were 
drawn, a, b,c, &c. It will be seen that there appears to 
be a cycle of four or five explosions, each somewhat less 
in intensity than the one before it, the throttle valve 
obviously poy to close ; then the throttle valve opens 
a little wider and the cycle recurs. I need hardly say 
that these variations were too slight to be anywhere 
visible in the working of the engine. It is right to add 
that in these experiments I did as I have generally found 
to be necessary in gas engine trials, namely, allowed 
always half a dozen cards to be recorded on each paper, 
in order to get a fair mean between the constantly varying 
diagrams. : 

Having now given the principal results of my experi- 
ments so far as they relate to the mechanical efficiency of 
the engine and its economy in gas consumption, I may 
proceed to examine the working of the engine from a 
thermodynamic point of view, 
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Taste III.—Compositi Specific Hea ‘ases 
TABLE 1.—Principat Resvtts or TRIALS. roe oo rreme seg pmyty, Soe 
: | 
Experiments. . oe oe A B Cc D E | F 3 | a | Mechanical Efficiency of Heat 
1. Nature of resistance .. me oe ..| Brake Brake | Brake Brake Brake None |o 3 Required to Raise 
2. Duration .. é ee fe id ie fas oe hours, 2h | 1 2} 2 § } is 
3.. Average initial pressure above atmosphere. . lbs. persq.in.; 170.0 | 141.0 | 194.0 144.1 Se; | 
4, i mean pressure during working stroke a4 ms 69.10 | 61.35 74.61 63.98 iz a | The Quantity in 
G rtenbite te “ wt Pemmplag ya oviles on {7.00} | 7.03 | 5.00 5.14 | 3 | = | One Pound One Pound of 
6. Average mean pressure, net_ vA es 62.10 54.32 | 69.61 | 58.84 | & | Sg | One Degree | Discharged Gas 
7. Revolutions of engine per minute 206.5 | 212.0 163.2 168.9 183.8 | 221.9 Constituent. De 33 | Fahr. ne Degree 
g. Explosions per minute .. npeelar ee Ser ag 68.70 70.68 54.38 56.27 60.25 $ . SB | } Fahr. 
9. Indicated horse-power for working stroke (line 4) 8.055 7.35 | 6.88 6.12 | 3% 2 | Bey 
1 ” net(line6) .. 0. ee 7.250 6.51 | 6.42 5.62 sb l85 ie je. 12 |e. 
1L Weight ablbwaket. G08 001 Qocoosres tite. oti. RS 70.7 91.8 70.7 93.0 23 | Ss | 3 ;|s¢8| 36 | 4s 
12. Mean spring balance reading with allowance for weight of| | | os | So | g e3| es | $é 
MRS Goh) mitceniieovictoesosercsn As vey aa 163 | 194 12.8 21.5 | 2/38/55 | 88 eg | 5 
13, Mean net brake resistance... vi. Pe a 3a 60.80 544 | 724 57.9 71.5 32 a 83/85 z | 85 | og 
14, __,,, radius of brake . ” 31.4 814 | 814 31.4 31.4 BO,Es s> | Se| > | Se 
15. Brake horse-power ae Lane C “e ° f r\s 6.31 6.71 | 5.85 4.84 6.50 i ne 
16. Mechanical efficiency on gross indicated horse-power (line 9). .| 78.5 | 77.9 85.0 79.0 | Ib. | ft. Ib. ft. | Ib. 
17. i ‘9 ne + (line 10) 87.8 87.7 90.8 86.1 | Steam.. .. _..| 2.803/0.078/ 286/ 871, 223 | 989 
18. Temperature of discharge of jacket water.. as als 113.1 116.4 122.0 110.95 1183 =| Carbonic acid (in- 
19. Gas used per hour ee oe ae $s - - we 174.6 155,7 152.4 126.5 179.0 | 657.2 cluding CO,, &c., | 
20. Pressure at meter - Ha 4 ee ee ey Fy 11 0.81 1.01 0.85 BA. :} originally in gas)..| 2.175| 0.074 132 | 167 9.8 12.4 
21. Temperature at meter, Fahrenheit .. “ . 60.0 63.4 55.8 59.3 56.3 | Nitrogen (including 
22, Gas per indicated horse-power (line 10) per hour.. “ 21,68 21,18 22.15 20.67 N originally in gas)|11.841) 0,404 134 | 188) 54,1 75.9 
23. AA brake horse-power per hour.. a ee & n 27.67 27.27 26.10 | 26,14 27.54 | eee oe ++ /13.030 0.444 | 130 | 183) 657.7 81.2 
| —.- — ————— — sO 
29.349 anedl | 143.9 | 198.4 
TABLE II.—ComposiTIon AND CALORIFIC VALUE OF LONDON Gas. 
K=198.4—143.9=54.5 
| fa sal — ae me *Y=198.4=1.379 
Weight of Weightin) 2 | g $ (£88 222 |weightot Products ane 
| 1 Cubic Foot of ; @ | s | |e’. | of Combustion for . 
"i Foot on” | 4 g 8; at \eEs «One Pound of Gas. TaBLe 1V.—Mean Pressures and Volumes. 
| | | 2 ‘s Se lg [RO 3 | 
Constituent. 4. [rs a | > me less see! — a te food m 
2¢ Ss | o 3p [Ose @d! | 
€8 At Standard = | és | du Ere eyes! | Carbonic | 1. Numb 
Ee | rremmoandtem| £ | $8 | £8 [RSpstgeae| steam. [Carman | 2 Humber teerdsmeeaed 6 | w/e 
E> | perature. £ | ga | ga |Esosieeca| | lute).. Ibs. per sq. in| 127 126 | 134 | 183 
os ‘ ee 3. Mean pressure at C (abso- 
Ib, Ib, thermal (thermal | Ib | Ib Ib. 1 iia SS re 54.7 4.2 | 564 | 56.5 
units | units | | | ‘ nt - ia 
Marsh gas(CH) .. .. .. ..| 38.5 | 0.0447 | 0.01766 | 0.585 | 28,200 | 13,580 4 | 2840 | 1.815 | 1610 | , ,solute) Ibe. pereg, in| 184.6 | 155.6 | 210.0 | 158.7 
Olefines (taken as half CH, and half | | . a — : 

A aia ie rial iar S557" | 0.00875 0.125 | 21,200) 2640) 3 | 0.428 | 0.160 | 0,393 e a RF. +> Ss. oe. oe . 
Hydrogen(H) —_.. ; 49.9 , 0.00559 | 0.00279 | 0.092 | 52,500} 4,850, 8 | 0.736 | 0.828 | i Tore! 191 | . 
Carbonic oxide(CO) os. &7 | goss | 0.00890) aco | 4900| ‘40; ¢ | O06 | °.. | Ot | 7 » * =» SR) Os) Ose) Ber Oss 
Nitrogen, &c. (N) (by difference) 3.1 | 0.0783 | 0.00243  0.0g1 | | tied tia | eS See 
Carbonic acid (CO2) and oxygen (0) 0.6 | 0.1060 0.00064 | 0.021 | | | ; sialon — “Ton ri 0.388 0.388| 0.388 0.388 

100.0 | 0.03017 1,000 | .. | 21,480) .. | 8.659 | 2.808 | 2154 | 20 aocnen ete mo | ea, ee 
: : 11. = gas pressure (inches | 
water aa ae ae 1.10 0.81 1.01 0.85 
TABLE V. , | 
| | | The following is an analysis of a sample of the gas used 
— A. | B. Cc. D. on February 23, collected during the trial made for me 
1. Duration of trial.. 25 10 25 2.0 by Mr. C. J. Wilson, F.I.C., F.C.S. of University vee, 
2, Indicated horse-power.. —.. 8.05 | 7.85 6 88 6.12 Percentage by 
3, Mean pressure (working stroke) 69.10 | 61.35 | 74.61 63.98 Volume. 
4. Revolutions per minute io <<. so) 1 9066 212.0 | 168.2 168.9 Marsh gas (CH,) id a se | 
5. Gasused per hour ee ee se e cub. ft.| 1746 155.7 152.4 126.5_ Olefines (assumed to be half C,H, and half 
a SS re indicated horse-power per hour <a 21.68 21.13 22.15 20.67 O,H,) ... is jie tah ix ss 32 
7. Weight of gas used per explosion Ib. 0012 0.00133 0.00107 Hydrogen __... 49.9 
. e ? ¥ seamen —— Carbonic oxide... _... ae 3.7 
8. Weight of air used per explosion — +3 re a re ofS 0.0815 0.0315 | 0.0325 0.0336 Nitrogen, &c. (by difference) 3.1 
9. Total weight of charge per explosion ~ * as ae oa <5 0.0327 0.0325 | 0.0338 0.0347 Carbonic acid and oxygen ... 0.6 
10. Ratio of air to gas by volume A Be fe a fy “ “ 9.8 11.2 | 9.13 11.8 cmnmuio 
11. ae weight .. ee a as Re es oe «e 26.2 30.1 24.4 | 31.5 100.0 
| . : . . 
12. Heat of combustion per explosion .. foot-pounds} = 19,980 17,350 | 22,070 17,700 _ The gas is of excellent quality for a gas engine, very rich 
~~ : E in hydrogen. In Table II., I have worked out from the 
13. Absolute pressure at beginning of compression process.. (Ibs. per sq. in.) 12.7 12.6 13.4 13.3 analysis the weight and the calorific value of the gas, the 
us an process eine pr Satine ah - io me a = quantity of oxygen necessary for its complete combustion, 
ae . . ; : and the weight of the different products of combustion. 
16. Jacket water temperature ofinlet .. 9... 0... we ee we ee | UT 36.0 | 36.0 36.0 About this Tabie I think it is only necessary to draw 
ssn, - ‘ outlet (this temperature being assumed for | attention to one point, namely, that I have used a number 
initial temperature of charge)... ue a eC + ee se 113.1 116.4 122.0 110.9 for the calorific value of hydrogen which corresponds to 
18. Jacket water, a a deg. yo _ = = the production of gaseous and not liquid H,O, so as to 
Ss oe ” “e ES “8 hy ; - avoid afterwards having to make an artificial allowance 
20. Heat carried away by jacket water per explosion .. foot-pounds 6610 | 5560 7740 aa for the latent heat of steam, which was never liquid water 
Deg. | Deg. | Deg. | Deg. | Deg. | Deg. | Deg. | Deg. | within the duration of the experiment. Calculated on 
Fahr.| Abs. | Fahr. | Abs. | Fahr.| Abs. | Fahr.| Abs. | this basis the calorific value of the gas is 21,480 thermal 
2. Temperature at B (assumed) .. 113 | 573; 116, 576 | 122; 582; 111 571 | units per pound, this value being kept high by the large 
2. ba re proportion of hydrogen. The gas weighs 0 03017 lb. per 
z ” § denlentohed) tH fe ee ae eee 870 | 830 | 370 | og AE cable Sest (33.15 aabie feet per pound) at 32 deg. Fahr., 
es = ‘a ‘ an ée aig a SA .-| 2830 | 2790 | 1920 | 2380 | 2610 | 3070 | 1820 2280 d at 14.7 Ib. tre 
25. s E a ivsiresiarininil~igeelenc meee Me | | 2930 | 2360 | 3320 | 2450 | 2910 | and at 14.7 1b. per square inch. : 
26. i. F i haat li usu + Salama 1930 | 2390 | 1830 | 2290 | 1840 | 2300 | 1700 | 2160 The actual mean temperature at the meter varied from 
: | ; | 55.8 deg. to 63.4 deg. Fahr., the atmospheric pressure 
27. Indicated work per explosion (working stroke card) .. foot-pounds| 3870 3430 | 4180 | 3580 from 29.7 in. to 29.6 in. of mercury, and the meter pres- 
28. Work calculated from ideal cards per explosion .. ce ad$ a0 “8 4310 3380 4420 | 8910 sure from 0.8in. to1.3in. of water. For mean figures I 
29. Ratio of actual tocalculated work .,  .. per cent. 89.8 88.4 94.6 91.6 at takenre temperature of 59 deg. Fahr., and a total 
1 £. T. 
80. Heat rejected in exhaust per explosion .. foot-pounds 8570 | 8030 8400 | 7980 gas pressure of 14.63 lb. per square inch, Under these 
; png i | conditions the gas weighs 0.02846 lb. per cubic foot 
31, Ratio of calculated temperature at point F to assumed initial temperature | | 3 z (35.18 cubic foot per pound). The calorific value of the 
SCOOT es weet) eat am, ate geen em nei tay 4.17 3.98 395 | 3.79 gas is therefore 611.4 thermal units per cubic fuot through 
52. Ratio of actual measured pressure at point F to actual measured initia) . — we eek g from these figures I have worked out what may 
reer ee SER AANA RROCORS | Ee aT ap | ; = be called the thermodynamic results of the four longer 
experiments A, B, C, and D, and arranged them in Tables 
TABLE VI.—“ Heat Accounts,” &0. III, to VI. Of these, Table III. gives the calculated 
composition and specific heats of the gases after combus- 
(All quantities are given per explosion.) tion. Table IV. gives the mean pressures and volumes 
at different points of the stroke, the letters referring to 
—_ A. B. Cc. D. the lettered points on the ant Come ee in Figs. : 
TET SST SST FES” MRC ESET Wh by (| to 9. Table V. first recapitulates the in ints o 
2. Seas dive, te, walled? dieltiaitible ‘wt ‘inal ft-lbs, percent. | ft.-lbs. percent, ft-lbs. | per cent. ft.-Ibs. | per cent. the trial, and then gives all the further quneneny adie for 
; § . 
weight of gas given in Table V.,line7 ..| 19,980 , 100 17,350 100 | 22,070 | 100 | 17,700 | 100 the heat calculations. Table VI., lastly, gives the 
| | ‘+ heat accounts” and comparative efficiencies for the 
2. Heat turned into work os oe 8,870 19.4 3,430 19.8 | 4,180 | 190 3,580 20.2 different trials. 2 
8. ,, rejectedin jacket ~ — > 6,610 33.0 5,560 $2.0 7,740 35.0 6,660 82.0 The values of the specific heat in Table III., viz., 
io ” ay mage, 8,570 42.9 8,030 46.3 8,400 | 38.1 | 7,980 45.1 143.9 foot-pounds at constant volume and 198.4 foot- 
oy *” | | 2 pounds at constant pressure, I have taken as applicable 
EE Sat bal ds va9 io io nl = are fe } = ay to all four experiments. They correspond to a charge in 
| 19,980 | 100.0 | 17,850 100.0 22,070 | 100.0 | 17,700 | 100.0 which the air is 28.35 times the weight of the gas before 
| _lignition, the mean of the four ratios given in line 11 of 
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Table V. The difference in dilution, although so very 
considerable, will not cause any correspondingly consider- 
able difference in the specific heats. The equation to 
the adiabatic curve for the burnt gases is p v'-379 constant. 


The pressure both at the beginning and end of com-| cases, and hi 
pression are somewhat higher at slower speeds, although | where it reac é 
I have, however, worked | this experiment, however, the point E(Fig.'8) comes so early 
out each experiment completely for itself, using the pres- | and there is so little heat’ received during the expansion, ' 


they differ really very little. 


The initial temperature (at the point B) I have assumed to 
be equal to that of the water as discharged from the jacket 
in each case. The highest temperature is always reached 
at the point E of thefigures. It is somewhat high in all four 

hest in experiment C, as would be expected, 
oe $328 deg. absolute or 2860 deg. Fahr. In 


sures given in Table IV., and not their mean values. | that the temperature at F is the same as in experiment B, 
The equation to the compression curve for A and B (high | and considerably below that in experiment A. It is per- 


speed) is about p v!-816 constant, and for C and D (lower 
speed), it is about p v1-900 constant. The exact figures are 
given i 


n Table V., line 15. Asthe adiabaticcurve for the | these experiments, but it is noticeable, 


unexploded charge would be practically the same as that | 


for air (p v!-48 constant), the actual curves lie below the | 
adiabatic, so that part of the work of compression must be | 
rejected as heat, mainly, no doubt, to the jacket water. 


haps going too far to deduce any distinct connection 
between temperature and economy within the limits of 
as far as it goes, 
that the two experiments (B and D) in which the tempe- 
ratures are lowest are also those in which the gas con- 
sumption (Table V., line 6) is least. The work done per 


| stroke is of course greatest in A and C, where the mean 


Figs. 6 to 9 show, in thick lines, the simplified or ideal | pressures, as well as the temperatures, are highest. 


cards which [have assumed, for purposes of calculation, 


The last line of Table V. gives the calculated value of 


to represent the actual processes for each of the four ex-| the heat rejected in theexhaust. This is obtained by find- i \ ) 
periments. Along with each is shown to the same scale| ing the heat which the weight of charge given in line 9, | have been avoided by making the experiments very muc 


one of the actual cards for the same experiment. 


inevitable rounding off of corners, &c. Lines 27 to 29 of | 
Table V. show that the actual indicated work varies from 


It will| at the temperature and 
be seen that the only important differences are due to the point F in the figures, would 


ressure corresponding to the 
have to give up to be reduced 
to its initial temperature and pressure, as at B. The 
calculations cannot be quite exact, for several reasons, 


88 to 94 per cent. of the work shown by the ideal cards, a notably that the gases discharged differ in chemical com- 
very satisfactory agreement. The ideal cards assume a| position, &c., from their original condition at B, The f f 1 
reception of heat at constant volume to take place until! figures are, therefore, as in all these calculations, rounded 'nection with experiment C. The mean results of the 
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through the meter per explosion. I have then put on the 
other side of the account : iis) 

1. The heat turned into work, as shown by indicator 
| cards. 

2. The heat rejected in the jacket water, and 

3. The heat rejected in the exhaust calculated as de- 
| scribed above. 
The sum of these three quantities forms the whole heat 
| which I can directly account forin each case, and, as I 
| have stated above, any estimation of the exhaust waste 
inevitably includes some heat which has already been 
| accounted for in the jacket water. The balance left on 
| subtracting this sum from the whole heat of combustion 
\is the quantity unaccounted for, and includes the heat 
| carried away by the blank charge, which I do not see any 
| way of very accurately estimating. The mean value of 
| this missing quantity is 4.3 per cent., of which the blank 
| charge can hardly account for less than half. The small 
| differences in the value of the balance in the different 
| cases I cannot fully account for, they could probably onl: 
jlonger. It may noticed, however, that the higher 
| speed trials balance best, and that at each speed the more 
|moderate pressure gives the best balance. In fact, the 
| order in which the experiments stand as to closeness of 
| balancing is very nearly the same as their order in 
|economy of gas, and this is especially noticeable in con- 
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Fig. 7. 
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the actual mean initial pressure is reached, and then a 
further reception of heat at constant pressure until a 
volume is reached corresponding to the actual mean 
volume at the mean initial pressure. The expansion is 
assumed to take place according to the law p v" constant, 
and the value of the index » has been found separately 
for each experiment, and is given in Table V., line 15. In 
every case the curve lies above the adiabatic, so that com- 
bustion continues during the expansion. 


It wiil be noticed from Table V. that the compression | 


and expansion curves run in pairs corresponding to the 
two trial speeds. The compression curves are flattest, 
and the expansion curves steepest at the slower speeds. 
At these speeds, therefore, the charge appears to get rid 
of heat more readily during the compression and to take 
up less heat during expansion. At the higher speed there 
is apparently more combustion during the expansion. 
But all these differences are con paratively small. The 
adiabatic curve for the burnt charge is shown in a dotted 
line in each of the figures. 

In the case of experiment C, where the constant pres- 
sure process D E is so insignificant, I have made a sepa- 
rate set of calculations for an ideal card in which the 
combustion took place entirely at constant volume, the 
(ideal) initial on being therefore much higher than 
in Fig. 8. I found, however, that the final temperature 
came out practically the same as before. 

The amount of heat carried off by the jacket water is 
calculated from the data given in lines 16 to 20 of 
Table V. Its proportion to the whole heat of combustion 
remains very constant in all the experiments as is shown 
in Table VI. 

The calculated temperatures corresponding to the ideal 
cards of Figs. 6 to 9 are given in lines 21 to 26 of Table V. 
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off. But the heat calculated in this fashion must in any 
case be too great, as a — or less proportion of it must 
go away in the jacket water, and there already 
eee for, instead of going away in the gases them- 
selves. 

So far, however, as the calculations of temperatures 
are concerned the two last lines of Table V. afford a 
| complete check on the working out. In line 31 is given 
| the ratio of the calculated absolute temperature at the 
point F to the assumed initial absolute temperature at the 
point B, As F and B are points at which the charge 
occupies the same volume, this ratio should agree with 
the ratio between the absolute pressures at F and B as 
measured on the indicator cards. This latter ratio is 
given in line 32, and shows a most excellent agreement 
with line 31, the difference between them being only about 
one percent. This does not prove, of course, that the 
temperatures given in Table V. are absolutely right, but 
only that they are right if the assumed initial temperature 
be right. Too low an estimation of this initial tempera- 
ture causes all the other temperatures to be also low, in- 
creases the apparent ratio of air to gas both by weight 
and by volume, increases the apparent weight of the 
charge, and increases also the apparent exhaust waste. 
In taking the initial temperature as equal to the tempera- 
ture of the outgoing jacket water, I have made what 
seems to be a reasonable assumption, and from the way 
in which the figures work out I have no doubt that it is a 
very near one, I am sorry that I do not see any way of 
determining this point experimentally. 

Table VI. gives the ‘‘ heat accounts” for the four ex- 
periments. In these I have given the “em credit in the 
first instance for the whole heat due to the perfect com- 
bustion of the weight of gas which it actually received 





O04 a-soF v7 ee ee 
four experiments, as given in Table V., are the follow- 
ing: 


Percentage of whole of heat combustion 
turned into work ... a eae 

Percentage rejected in jacket water 

», exhaust ... Pe 

», blank charge and 


33.0 
43.1 
4.3 
100.0 
In conclusion, I think I need only further say that in 
Table V. (lines 10 and 11) I have given the ratio of air to 
gas in the charge both by weight and by volume, and 
point out that the most economical results were got in 
those experiments in which the most dilute charges (about 
115 : 1 by volume and 31:1 by weight) were used. 
With this report I send you tracings of the actual indi- 
cator cards, and tracings of the ideal cards above re- 
ferred to, 


” 
” 


for 


” 
unaccounted 


Iremain, Gentlemen, —— EA ours, 
Arex, B, W. KENNEDY. 


Copy of Meter Guarantee received from Messrs. 
Alexander Wright and Co., 4 
55, 55a, and 56 Millbank-street, Westminster, 
S.W., March 26, 1 
Professor Alex. B, W. Kennedy. : 
Dear Sir,—The 50-light test. meter supplied by us to 
the Beck Gas Engine Company we guarantee accurate 
when properly adjusted for water-line and level. 
} Yours obediently, 
For ALEXANDER WRIGHT AND Co., 
(Signed) Frank WRIGHT, Manager. 
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‘*ENGINEERING” ILLUSTRATED PATENT 
RECORD. 
Comrizzep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
an cae ava in arianana none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 

C ss as Se ae te oremmned a . Cursitor-street, 

it 
Seeeyiats edger Senet Tammie et 
amou! and postage, addr “ BR q 

The date the ad the acceptance complete spe- 
cification is, in each fA after the A at, Solas te 
Patent has been sealed, wi the date of sealing is given. 

a may at any time within two months the date of 

advertisement of the acceptance of a complete specification, 
ive notice at the Patent Office of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


FURNACES. 


501. P. Ewens, London. Improvements in or Con- 
nected with Furnaces for Treating Air Preparatory 
to its Use in what is known as the “Cool Air Drying 
Process.” (8d. 3 Figs.j January 12, 1887.—This invention 
relates to the employment of a regenerator for heating the in- 
coming air by the hot air escaping from the furnace tubes. The 
latter are, at the parts which pass through the furnace, made of 


refractory material, and contain a lining of iron. (Sealed March 
23, 1888). 
4260. W. S. Sutherland, Birmingham. Improve- 


ments in Heating, Mainly for Welding, and in Fur- 
maces therefor. (8d. 5 Figs.) March 22, 1887.—The tube 7 
or other object to be heated is carried on a support 10. When the 
furnace is in use air flows down one of the regenerators 2, meets 
with gas flowing from tuyeres 4 on the same side; combustion 
takes place, and the products sweep forward between the lateral 
rojections 9 and nose-piece 8, over the surface of the object 7 
ing heated, and pass away up to the other regenerator 3 to the 
chimney. Before the heat of the regenerator through which the 























air is being supplied becomes unduly reduced in temperature 
the valve 13 is reversed, and the air is caused to flow through the 
other regenerator 3, now sufficiently heated by the e of 
products of combustion. The valve 14 is also reversed and the 
supply of gas cut off from the tuyeres previously in action, and 
emitted through the tuyeres on the other side of the combustion 
chamber. The furnace, previous to being in action as above, is 
heated by means of mixed gas and air admitted through the 
tuyeres 4 and ignited, the products being allowed to flow through 
both regenerators to the chimney or flue. (Accepted February 
25, 1888). 

14,803. W. Hawdon, BeiAdtoahrone® - on. - Fens, 
Yorks, Improvements in Apparatus for Removing 
Molten Slag, Scoria, and other similiar Materials 
m. es. (8d. 8 Figs.) October 31, 1887.—The 
molten slag flows from a spout or runner F into moulds carried 
by endless bands or belts A which are caused to travel in the 








direction of the arrow a, and at a portion of their journey are 
arranged to dip with the moulds intoa reservoir of water D, whereby 
the moulds and their contents become cooled. As the bands A 
pass over the drums E, the moulds are tilted and turned over, 
and their contents Cotes into a receptacle F'. H, H!, are 
perforated pipes for conveying water to the reservoir D and re- 
ceptacle F!, (Accepted February 25, 1888). 


177. B. D. Healey, Bamber Bridge, Lancaster, 
and B. H. Thwaite, Liverpool. The Application o 
Gaseous Fuel for Treating Towns’ Refuse and the 
1es therefrom, and in Apeaseins therefor. [1ld. 
13 Figs.) January 5, 1888.—Fig. 1 shows the application of this 
invention to refuse furnaces which are built in single rows with 
the gaseous fuel combustion chamber upon arches over the fur- 
nace. The gas conduit 1 leading from the main gas supply tube is 


Fig.1. 
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laid across the top of the furnace. In the bottom of the conduit 
are formed several small gas ports 2, and igniting holes are pro- 
vided in the front wall. The busti hamber contains two 
or three sets of pointed firebrick piers or pillars 8 placed in line or 
crosswise, Fig. 2 illustrates the duplex form of refuse furnaces 
built with reversing valves between back and front fires, Gas is 
supplied from the mains 7, through pipes 4 and tuyeres 5 into and 
py the arches of the clinker withdrawing doors 6. (Sealed April 
, 1888), 
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MANUFACTURE OF IRON AND STEEL. 
15,790. 


W. G. Copestake and C. Jon ° 
for Converting or Moconyorting’ bid Kock 





Iron, and other Kinds of Metal into Compounds 
known Generally as the Different Kinds of Steel. 
{6d.] December 3, 1886.—The old metal is cleansed and covered 
with a fluid carbonaceous material such as ‘‘ carbolineum avena- 
rius” (a dark brown rhineral oil), then placed in converting boxes 
with charcoal, and subjected to heat under pressure. (Sealed 
March 2, 1888). 


2834. H. Gardner, London. (2. J. Henderson, Oswego, 
New York, U.S.4.) A Special Method of Manufacturing 
Metal from Iron Ores and Apparatus for the Pur- 

(Sd. 1 Fig.] February 23, 1887.—According to this in- 
vention a metal free from carbon and capable of being rolled and 
hammered at first casting, is produ by the employment of 
blast furnaces with two tiers of tuyeres one above the other, the 
higher one for the entrance of pure oxide of carbon gas at a very 
high temperature, the lower one for the entrance of a mixture of 
pure oxide of carbon and air, or oxygen gas with or without an 
— of air, allata very high temperature. (Sealed March 

, 1888). 


3670. F. H. Lloyd, Wednesbury, Staffs., and H. 
White, Newport, Mon. Improvements in the Manu- 
facture of Cast Steel, and in Apparatus Used in the 
said Manufacture. ([6d.) March 10, 1887.—Highly car- 
bonised pig iron is melted in a cupola, and run into a converter 
where it is decarboni: by means of a blast of air. The molten 
metal is then run into an open-hearth furnace whence it is taken 
as required for casting in moulds, (Sealed March 16, 1888). 


5727, A. Wilson, Sheffield. Improvements in Ap- 
tus for Manufacturing Compound Plates of 

m and Steel. [lld. 9 Figs.) April 19, 1887.—This inven- 
tion relates to improved machinery for casting a facing of steel 
on toa wrought-iron backing plate. The mould A is supported 
on trunnions, and is turned into a horizontal position ready to 
receive the wrought-iron boning or intermediate plate I. This 
latter having been placed upon the rollers H, the girder K is by 
the endless chain L brought against the back end of the plate, 





Fig 1. 




















which is by this means pressed forwards into the mould. The 
mould is then brought into a vertical ition, and filled with 
molten metal from a spout Q overhead, hen the metal has set, 
the mould is turned into a horizontal position, the upper side of 
the mould is removed, and the compound plate is slid on to the 
rollers H, and taken off by a crane for reheating and rolling. 
Fig. 8 isa section of the mould showing the wrought-iron backing 
plate N N fixed in position ready to receive the molten facing 
metal, (Sealed April 27, 1888). 


6058. B.H. Thwaite, Liverpool. Improved Methods 
of Casting Steel and other Me Appli- 
cable for Casting Projectiles, Heavy Ordnance, and 
like . [8d. 9 Figs.) April 26, 1887.—Fig. 1 illustrates 
the improved method of casting projectiles. The mould A is 




















surrounded by a gas combustion flue B supplied with g fuel 
from the flueC. On the mould is arranged a cover D. Within 
the mould is arran centrally a cooling arrangement H consist- 





of an inner and an outer tube; the cooling medium (liquid, 
vapour, or gas) passes up through the inner pipe and returns 


through the annular space between the inner and outer tubes. 
The cooling gases may be utilised by means of connecting flues J 
to support the combustion of the gaseous fuel. Fig. 2 illustrates 
the application of this invention to the casting of cannon. The 
mould K is formed of refractory brick provided with a refractory 
lining, and is kept in position by radial walls constructed across 
the annular combustion chamber M into which the gaseous fuel 
enters through openings N from the gas flue O. The air supply 
for supporting combustion of us fuel ascends through open- 
ings P toa central cooling tube arrangement Q consisting of an inner 
tube R and an outer one 8; the outer one being A erably con- 
structed of a fine quality of steel, so as to form the bore of the 
gun ; or the metal of the outer tube may be made sufficientl 
thick to allow of the bore being drilled out and rifled. The on 
ing gas after passing through the inner tube returns through the 
annular space between the inner and outer tubes and finally 
escapes through the flue cti to ings P, where it 
supports combustion of the g fuel in the annular chamber 
M. The heat absorbed from the inside of the casting assists in 
maintaining the outer shell of casting at a high temperature so 
that the action of cooling and solidification proceeds from the 
centre and radially outwards. (Accepted March 24, 1888). 


6165. R. S. Casson, Brierley Hill, Staffs. Improve- 
ments in the Manufacture of Steel or Ingot Iron and 
Phosphate of Lime. ([6d.) April 27, 1887.—The metal is 
treated in a basic-lined open-hearth furnace or converter with an 
admixture of tap or cinders, mixed with coke dust and lime. The 
slag resulting from this process is run into basic-lined vessels, and 
treated by known methods for the production of phosphate of 
lime. (Accepted March 24, 1888). 








6173. R. A. Hadfield, Sheffield. An Improved 
Process for Hardening or Toughness Steel or 
Articles made of Steel. [6d.) April 27, 1887.—The article 


to be hardened or toughened is made hollow so as to allow of a 
constant circulation of water through the same whilst in the fur- 
nace. The article is then immersed in oil or other hardening 
medium. In place of water the hollow portion of the article may 
be charged with lead or other metal or compound of low melting 
point. (Accepted March 31, 1888). 


F. W. Seaman, Sheffield. Improvements in 
the Manufacture of Ingots, Bars, and Tools of “ Self- 
Hardening” Steel, Combined with other Steel, (6d.} 
May 25, 1887.—This invention relates to the production of a com- 
pound bar, the working face of which is posed of air-hardening 
or self-hardening steel cast on a body or backing of tough steel. 
(Sealed May 4, 1888). 


. OBTAINING METALS. 


7370. W. P. Thompson, London. (J. 4. Sperry, New 
‘ork, U.S.A.) Improvements in Amaigamators. (8d. 
4 Figs.) May 20, 1887.—The improved amalgamating apparatus 
comprises a series of trays A containing mercury arranged one 
above the other. In each tray A, the mercury rests upon a copper 
plate B, and at a distance above the mercury is a carbon plate C 
supported on rubber standards so as to be insulated from the 
plate B. The plate C is placed at such a distance above the mer- 
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cury that it will admit of the free ae of the water and “‘ pulp” 
between the two, the water and pulp just touching the underside of 
the plate C on its way to the discharge tubes a. Each plate C is pro- 
vided with perforations arranged in line with the discharge tubes 
of the tray above. The discharge tubes of each tray are out of 
line with the discharge tubes of the next tray above and below. 
The plates B, C, are connected respectively to the negative and 
pe poles of a suitable source of electricity. (Accepted 
arch 24, 1888). 


7657. J. Weirich, Beziers, France. Improvements 
in the Treatment of Auriferous Minerals, . 3 Figa. 
May 26, 1887.—According to this invention the pulverised mineral 
is heated in the presence of a feeble current of air af a tempera- 
ture carefully adjusted between 330 wg and 450 deg. Cent., ac- 

ding to the chemical composition of the mineral The tem- 























perature applied must in no case be sufficient for the ignition of 
the pyrites. This latter dition is i d by heating the 
mineral or pyrites spread out in a thin layer in a pan B arranged 
over a furnace J, and provided with a double bottom forming a 
space which is filled with lead. The lead when melted acts as a 
bath which insures the transmission of a uniform heat to the 
mineral under treatment. (Sealed April 27, 1888). 

9313. A. Mann, Twickenham, Middlesex, Daarore 
ments in the Manufacture of Alloys of Aluminium 
with other Metals. (6d.] June 30, 1887.—This invention re- 
lates mainly to a 38 of preparing a flux for use in the produc- 
tion of alloys of aluminium, consisting in subjecting a mixture of 

hate of alumina and chloride of sodium to heat, then mixing 








the mats with hydrate of lime. (Sealed March 23, 1888). 
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10,057. E. De Pass, London, (M. Bernard and E. 
nard, Paris.) A Process for the Extraction of 
Aluminium from its Fluorides by Electrolysis. (8d. 
2 Figs.) July 18, 1887.—The improved process consists in the 
electrolysis of a melted bath in which fiuoride of aluminium is 
used, not asa flux, but as the main electrolyte being subjected to 
the influence of the current. (Accepted > befhse 18, 1888). 


16,027. C. E. Tripler, New York, U.S.A, Improve- 
ments in the Method ofand Ap for Amalga- 


paratus 

ma an para’ Metals from 
Powdered Ore or E (8d. Figs.) November 22, 
1887.—The powdered ore is fed through the funnel H into a con- 
duit G wherein it is subjected to the action of mercury vapour 
supplied from aretort A (supported within a furnaee A! and sup- 
ey with fresh mercury through a funnel E and feeding pipe B). 

he ore thus treated passes into a hopper I whence it is raised by 
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means of a vertical revolving shaft K furnished with blades and 
stirring arms up through a vertical conduit J in which thorough 
amalgamation is effec The amalgamated ore is discharged 
by ashoot Q into a tank R with perforated bottom S through 
which the ‘‘ pulp” escapes in minute drops, and falls into a recep- 
tacle below provided with removable amalgamated plates. The 
“ pulp” is then raised by a second elevator J into a second tank 
R, whence the pulp falls into a second and third amalgamating pan 
Y. (Sealed April 20, 1888). 


, 1 
CHEMICAL PRODUCTS. 


2963. A. Brin, London, and L. Q. Brin, Paris. Im- 
rovements in the Production or Manufacture of 
orine, (4d.) February 25, 1887.—This invention consists in 
the application of a constant supply of oxygen for the continuous 
production of chlorine by means of a mixture of oxide of man- 
ganese and hydrochloric acid. The ——— is continuously 
reoxidised by admitting oxygen amongst the materials. (Sealed 
April 20, 1888). 

3144. H. L. Pattinson, Tyne, 
Durham. Improvements in the Manufacture of 
Hydrates of Barium and Strontium. ([6d.) March 1, 
1887.—The improvements consist in removing sulphur from crude 
crystals of hydrates of barium or strontium by washing them with 
cold water in a series of tanks, the water and the crystals travel- 
ling in opposite directions. (Sealed March 16, 1888). 


5393. E. Hermite, London. Manufacture of Bleach- 
and Disinfect: Liquor. [4d.] April 13, 1887.— 
Bleaching or disinfecting liquor is obtained by electrolysing a 
solution of magnesium or calcium chloride mixed with sodium 
chloride or soda, (Sealed April 27, 1888). 


5460. A. Schuhmann, Duttlenheim, Germany. An 
Improved Manufacture of Dextrine or Soluble 
Starch Free from Smell and Taste. [6d.] April 14, 
1887.—-Starch flour is made into a milk and boiled with the addi- 
tion of sulphurous acid under pressure. (Sealed April 27, 1888). 


5757. T. T. Mathieson and J. Hawliczek, Liverpool. 
Improvements in the Manufacture of “‘ Caustic Ash.” 
{lld. 7 Figs.) April 20, 1887.—Caustic ash is produced from 
monocarbonate of soda by adding caustic liquor whilst the 
material is being stirred or epread, and subjected toheat. (Sealed 
May 4, 1888). 


Jun, Fe -on- 


5824. J. W. Knights, Cambridge, and W. D. Gall, 
Little Shelford, Cambridge. Improvements in the 
Manufacture of Carbolic Acid and other Tar Acids. 
{6d.} April 21, 1887.—The improvement consists in the employ- 
ment of sulphate of soda and lime instead of caustic soda in the 
—_— of carbolic acid from carbolic oil. (Sealed April 27, 
1888, 


43. J. Pfeiffer, Kaiserlautern,Germany. Process 
and Ap tus for the Manufacture of Dry Calcium 
Hydro-Oxide. (6d. 4 Figs.) January 2, 1888.—This inven- 
tion relates to the conversion of caustic lime into hydrate of lime, 
by treating the caustic lime with water while inclosed under pres- 
sure in a heated receptacle. Carriages B open at the top and 
running on wheels, are filled with the burnt lime and are intro- 
duced into the open end of a cylinder A, which is then closed 
steam-tight by a cover H, A suitable quantity of water, supplied 























divided spray from the pipes F 
ydrasion. The hydrated lime is 
then allowed to remain for some time under the pressure thus pro- 
duced within the cylinder A. In order to prevent the condensa- 
tion of the steam produced, the cylinder A is heated by suitable 
means, such as hot gases within a flue. When steam is let off, the 
hydrated lime is completely dried by being left for some little time 
in the cylinder A, whence the steam escapes by a suitable outlet. 
(Accepted February 25, 1888). 


MANUFACTURE OF GAS. 


$291. J. Howard and E, T. Bousfield, Bedford. 
Improvements in the Manufacture of Gas and in 
par pivtey) therefor. (8d. 3 Figs.) March 3, 1887.—An in- 
clined retort is supplied with oil at or near its upper end so that 
the 1° and gas generated will descend and come into contact 
with the heated surfaces. A tube is placed in the oil-retort flue 
for the purpose of generating steam or water-gas which 
into the oil retort and mixes with the gas produced in the fatter, 
(Accepted January 14, 1888). 


through pipe E, flows in a finely 
and G abe oh lime, producing h 





4881. W. Majert and G. Richter, Grunau, Ger- 
many. A Process and Apparatus for th ction 
of Hydrogen Gas bya Dry Method, Chiefly for Mili- 

{8d. 5 Figs.) April 1, 1887.—This invention 
is based upon the property which zinc dust possesses when heated 
inthe presence of certain water-containing bodies, of decompos- 
ing the latter so asto form oxide of zinc and hydrogen gas. To 
this end cartridges are constructed containing zinc dust and sub- 
stances a component parts of water in a chemical com- 
bination, so when the cartridges are ae to heat ina 
suitable apparatus, the oxygen of the water will combine with the 
zinc and form oxide of zinc, and the hydrogen will be liberated, 
and received and retained in a suitable receptacl Referring to 
Fig. 1, in a vessel or retort A mounted on wheels are arranged a 
number of tubes R which are fitted into tube-plates B,C. The 
tubes R are closed at one end ; their open ends project into a space 
D. The hot gases from the furnace H circulate round the tubes 
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R, and pass off through the chimneys S, S!. In using the appa- 
ratus cartridges containing the gas-yielding mixture are placed 
into the tubes andthe cover F is closed. Heat being now applied 
by means of the furnace H, the soldering of the cartridges melts 
and the hydrogen is liberated and collects in the chamber D, 
whence it is drawn offat the outlet E. The modified apparatus 
shown in Fig. 2 is capable of being worked continuously. One 
of the ends of each tube 7 is closed by a cap d, and the other end 
is connected to a smaller pipe e which dips into water contained in 
atank V. By this means the tubes r may be filled with the “ car- 
tridges” after removal of the caps d, and thereupon closed, the 
gas liberated passing through the pipes e and into the vessel V, 
whence it passes off through the outlet e!, to the point of use. 
Each tube may thus be charged separately as soon as exhausted 
without interfering with the working of the others, as each de- 
livery pipe e is separately closed by the water seal, (Sealed 
April 27, 1888). 


8679. A, G. Meeze, Redhill, Surrey. Improvements 
in the Manufacture of Gas and Apparatus therefor. 
(8d. 1 Fig.) June 16, 1887.—Within the retort A is arranged a 
tube B kept in place by means of deflecting rings or discs D. 
Similar deflecting rings or discs d are arranged within the tube B. 
Steam superheated by its passage through the coil C is injected 
by means of an injector E into the tube B. The coal is placed for 
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distillation into the portion of the retort furthest from the tube B. 
The distillate coming into contact with the superheated steam 
issuing from the tube B passes through the deflectors or auxiliary 
heating surfaces D, whereby it is converted into fixed gas, and 
passes off at F. Ata later stage of the distillation petroleum is 
injected - the injector E into the tube B so as to enrich the im- 
poverished distillate. (Sealed April 20, 1888). 


DYES. 


3280. R. Chadwick and J. W. C. Chadwick, Kidder- 
minster, Worcester. Improved Colo Matter 
for Dyeing, Painting, S' , or Printing. [6d.) 
March 3, 1887.—Inventors claim an improved manufacture of 
colouring matter consisting of indigo extract, sulphuric acid and 
aniline scarlet, or other scarlet soluble in acid, with or without ad- 
mixture of other ingredients. (Accepted March 3, 1888). 


5109. J. Hauff, Feuerbach, Germany. Produ 
Basic Sulphoc des of Aluminium, Iron, an 
Chromium for g and Printing Purposes, [(4d.) 
April 6, 1887.—Neutral aluminium sulphocyanide or sulphocyani 
acid is warmed with freshly precipitated aluminium hydroxide. 
(Sealed March 23, 1888). 


. KF. A. Gatty, Accrington, Lancaster. Im- 
provements in Dye Cotton Yarns and Fabrics. 
(6d.] April 27, 1887.—The fabrics are impregnated with a solution 
of bichromate of potash, and then exposed to the action of sul- 
—- acid gas until the chromic acid is deoxidised and is trans- 
ormed into sulphate of chromium. The oxide of chromium is 
then precipitated and fixed spe the fabric by passing the latter 
3 ie). a solution of an alkali or alkaline salt. (Accepted March 
3, b 


MISCELLANEOUS. 


1741. 8S. Sudworth and C, K. Falkenstein, London. 
Improvements in Ap aratus for Making and Break- 
ing Electrical Cir (8d. 4 Figs.) February 3, 1887.— 
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The illustration shows a switch in which provision is made for 


reports of trials of 
consulted 





on it any desired number of terminals B, B, and is p previded with 
a cobieal spindle C having arms D terminating in enlargements E, 
which are slotted out to receive thin flexible metallic plates a 
that are held in place by studs 6 and locknuts c. The spindle 
C passes through the flanged collar or guide tube F, and is drawn 


downwards by means of a spiral spring ¢. The spindle is operated 
by means of 4 handle H, (Sealed Felraey 14, 1888). vis 
2297. A. Brin, London, and L. Q. Brin, Paris. Im- 
provements in the Treatment of Saccharine and 
Sacchariferous Purpose De- 


of 
colouring, Purifying, or them, [6d.] Feb- 
ruary 14, 1887.—The saccharine matters are subjected to the 
action of oxygen and chlorine applied during agitation of the 
matters. (Si March 23, 1888). 


2354. A.J. Boult, London. (H. K. de Pawlowski, Paris.) 
Improvements in the Process ane AP tus for 
the of Ls Np g and tter and 
Me Sco g of Wool. [8d. 2 Figs.) February 
15, 1887. —The object of this invention is to avoid all manipulation 
of the material being treated. This result is obtained by an auto- 
matic circulation of the bleaching liquid produced by means of 
avacuum. (Sealed March 6, 1888). 


2403. C.Wigg, Liverpool. The Treatment of Spent 
Copper Liquors and the Application of the Product 
for the Purification of Se e and like Matters. 
[4d.] February 16, 1887.—The spent liquors are subjected to the 
action of milk of lime until the iron is precipitated in an oxidised 
condition with sulphate of lime in admixture. The precipitate 
may be added to the sewage in varying proportions. (Sealed 
February 24, 1888). 


2456. J. E. Mathewson, Sheffield. The Separation 
of Steam or other Vapours or Gases from Liquids 
Mixed with them. [8d. 1 Fig.] February 17, 1887.—Separa- 
tion is effected by causing a rotary or spiral motion of the mix- 
ture to take place in a perforated tube, the liquid being thrown 
outward by centrifugal force whilst the purified steam or gas passes 
on. (Sealed January 24, 1888). 


2459. A. Campbell, London. A Method of Treating 
and Mixing or Compounding Phosphatic Compounds 
for Artificial Manures, [6d.) February 17, 1887.—Phosphate 
of alumina, after having been calcined and ground to a fine 
ary is mixed with low class phosphates of lime which have 

ad their phosphoric acid rendered soluble by means of sulphuric 
acid. (Sealed February 28, 1388). 


3409. F. R. Schweiger and C. F. Muhimann, Chem- 
nitz,Germany. Improvements relating to the Cast- 
ing of Metals and Alloys. [6d.] March 5, 1887.—Inventors 
claim, in the casting of metal or alloys in chills, a chill having its 
inner surface coated with a layer of a material adapted to expand 
by the introduction of molten metal, so as to thereby expel the 
gases contained in the molten metal. (Sealed March 9, 1888). 


4434. J. E.T. Woods. An Improved Method for 
Treat: and Separating Refuse Metals. [6d.)] March 
24, 1887.—This invention relates more particularly to the separa- 
tion and recovery of the tin, solder, and sheet iron from refuse 
meat tins, &c, The tins are immersed in a boiling solution of 
caustic soda or potash, until the paint, grease, &c., are dissolved 
and converted into rough soap afterwards collected. The cleaned 
tins are then immersed in melted caustic soda, nitrate of soda, and 
peroxide of manganese. The solder falls off to the bottom of the 
vessel and the tin is converted into stanate of soda, from which 
the tin is recovered by precipitation. (Sealed May 4, 1888). 


[6d.] April 19, 1887.—A small quantity of tribasic phos- 
phate of soda is added to the sewage. In some cases a lime salt 
must be added, The sludge thus precipitated is a phosphate of 
high value. (Sealed May 4, 1888). 


6107. H. Gardner, London. Se tion of Car- 
bonic Oxide from Nitrogen, Carbonic Acid, Hy- 
drogen, and other Gases Contained in the Gaseou: 

e Resulting from the Incomplete Combustion 

of Coal and of Coke by the Use of the Chlorides of Cop- 

erand ofIron, [6d.] April 26,1887.—The gases are passed 

hrough apparatus containing proto-chloride of iron, a sulphuric 

acid column, and finally through gas agitators containing proto- 

chloride of copper dissolved in hydrochloric acid. (Accepted 
March 3, 1888). 


13,721. W. J. Prismall, Footscray, Victoria, Aus- 

provements in Rope Driving Gear. [éd. 

4 Figs.) October 10, 1887.—A ‘“‘slipping grodve” is provided on 

the driving wheel at the side which takes the rope off the tension 
pulley. (Sealed January 17, 1888). 


14,154. H. H.Lake, London. (P. B. Rose, Ann Arbor, 
Mich., U.S.A.) An Improved Fertiliser. [4d.] October 18, 
1887.—The improved fertiliser consists of tank waste reduced to a 
dry condition and mixed with a cellulose or liquid vegetable 
material and an animal phosphate. (Sealed January 24, 1888. 


14,228. W.F.Pamphlett, Portsea, Hants. AniIm- 
roved Eva; | and Maem greg | Apparatus for 
oducing ater from Sea Water for Drink- 
ing for Boiler Feed. (8d. 4 Figs.) Oc- 
tober 19, 1887.—The improved compound surface condenser com- 
prises two cylindrical nests of tubes, the one fitting within the 
other with a partition between, so that the impure condensed 
steam or water may be collected separately from the pure con- 
densed steam or water. (Sealed January 27, 1888). 


16,053: T. B. Dooley, Boston, Mass., U.S.A. Im- 

rovements in Machines for the Manufacture of 

ope or Cord. [8d. 9 Figs] November 22, 1887.—Improved 
means are provided whereby strands to form cords are twisted 
together under uniform tension, and the cords in like manner laid 
up into the complete rope, whilst a uniform twist is given to the 
rope throughout its entire length to avoid the liability to kink 
when completed. (Sealed March 2, 1888). 


17,356. A, E. Barthel and J. C. J. Moller, Ham- 
burg, Germany. Process for Providing Metallic 
Objects with a Coating of Tin. [4d.] December 17, 1887. 
—According to this invention articles of wrought-iron or steel are 
tinned by previously cleaning the articles, painting them with a 
solution of ammonia in chloride of zinc, then immersing the same 
in a bath of molten tin. Cast-iron articles are previously provided 
with a galvanic layer of chemically pure iron in a bath of hydrate 
of ferro-protoxide by employing an anode of iron. (Sealed April 
20, 1888). . 
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Descriptions with illustrations of inventions pa’ 
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AGRICULTURAL ENGINEERING IN 
INDIA.—No. III. 


DRAINAGE. 


WE have seen that the main subjects to be con- 
sidered by the projector of an irrigation scheme 
are the following : 

1. The general slope of the country. 

2. The reliable supply of water available. 

3. The area to be brought under irrigation and its 
location. 

4, The general arrangement of the canal and its 
branches. 

5. The engineering difficulties to be contended 
with. 

There are several side issues that must not be 
neglected if he wishes his scheme to be perfect from 
the commencement, and he must add to the above: 

6. The question of percolation, water logging, and 
drainage. 

7, Escape power, necessary for the regulation 
and safety of the canal. 

8. Plantations and reclamation of land. 

9. Navigation, whether to be provided for or not. 

Experience has shown the question of drainage, 
or the rapid removal of superfluous water, to be 
of the most vital importance to the success of a 
canal scheme. Only a very small percentage of 
canal water is legitimately utilised by actual absorp- 
tion into the crops themselves, the remainder is 
disposed of by evaporation or percolation, or runs 
off into the rivers through the natural drainage 
channels of the country. 

Evaporation has probably a beneficial effect on 
the economy of a country, which suffers, during 
a greater part of the year, from the dryness of 
its atmosphere. The water which percolates 
through the soil goes to raise the spring level 
of the subsoil water; and it has been shown 
by experience that this spring level cannot be 
raised beyond certain limits without producing 
deleterious effects upon the health of the district. 
The amount carried off by natural drainage channels 
is comparatively slight during the dry seasons of 
the year, as the running to waste of any consider- 
able volume of canal water is such an evident sign 
of bad management or waste, that it would not long 
be permitted to continue unchecked. But there 
are times when the disposal of this water becomes a 
matter of very serious importance. Take the case 
of sudden rainfall oceurring when canal irrigation is 
in full swing. The cultivators, fearful of swamping 
their fields, block up the irrigating channels, and 
the water, thus hindered from flowing over the 
fields, finds its outlet through the natural drainage 
channels. These, owing to the sudden rainfall, are 
probably already bank full. The result will be over- 
flowing and damage to adjoining fields and villages. 

The questions of percolation and drainage are so 
intimately connected with the provision of proper 
escape power for the canal system that they will be 
considered together. Percolation from the irri- 
gated fields themselves, if the irrigation is properly 
conducted, is not a very great source of danger, it 
is comparatively small. It is intermittent and 
merely equivalent to an increased rainfall which 
the country can well stand. But the real danger is 
from direct percolation from the main canal and its 
branches. These have often a depth of 10 ft. or 
12 ft., and pass through light sandy soil. When 
the canal passes through low-lying lands or through 
bad porous soil the country around will become 
water-logged, unless precautions are taken to miti- 
gate the evil. These precautions may be either 
direct or indirect. The banks and bed of the 
canal may be rendered water-tight, or a system of 
drainage must be devised to take off the superfluous 
water brought by the canal. It will be shown here- 
after that the former condition may sometimes be 
partially attained by encouraging a deposit of fine 
clay on the banks and bed. This process, where 
practicable, will be very gradual. The rendering 
large canals water-tight by a clay or other lining is 
too costly a process almost to be considered. An 
extensive drainage scheme will therefore form a 
necessary portion of an irrigation project. 

The study of this aspect of the question neces- 
sarily leads to an examination of the condition of 
the low-lying lands and swamps met with through- 
out the course of the canal: These will often be 
found to be imperfectly drained, often, indeed, to 
have no outfall at all. “The people who live on the 
edges of these swamps relate how, in years of heavy 
rain, the waters rise above their wonted height 
and entirely destroy their crops of sugar, rice, or 


millets. They are unanimous in their opinion that, 
were these swamps drained, their condition would 
be materially improved. The agricultural engineer 
must not, however, draw hasty conclusions from 
the experience of one or two bad years and proceed, 
without further thought, to prepare drainage 
schemes for the whole country. He must look fur- 
ther ahead than the cultivator. 

These swamps and blind drainages not only 
form tanks from which the villagers can draw a 
direct supply of water for their fields but they are 
the reservoirs that keep the subsoil water at a 
proper level and maintain the supply of water for 
their wells. Were all the rain water to run off 
as quickly as it fell, the wells throughout the 
province would soon be rendered useless. The 
question of drainage of superfluous water is 
one that cannot be tvo strongly insisted on, 
In some cases the cheapest course to pursue may 
be to purchase outright the piece of land likely to 
suffer from swamping, and let it run to waste 
altogether. But you may rest assured that if you 
adopt this plan, one of your successors, less econo- 
mically inclined, will undertake the reclamation of 
this land. It is needless to say that this reclama- 
tion, when the land is covered with a dense growth 
of coarse grass and jungle, will be a very expensive 
undertaking. 

The distinguishing characteristic of an irrigation 
canal is its constantly diminishing volume. It is 
evident that where the main canal parts with water 
to its branches it will diminish in size, and will get 
smaller and smaller until it eventually becomes no 
more than a distributary itself. As long as there 
isa demand for water, and the branches are running, 
this causes no difficulty ; but if, on account of sudden 
rain, or some accident, it is found necessary to close 
one or more of the large branches, a volume of water, 
much greater than that for which they were de- 
signed, will be thrown upon the lower reaches. 
Unless provision is made for this contingency the 
results will be disastrous. For example, suppose 
the canal to be flowing witha velocity of two miles 
an hour, allowing only a few hours for the trans- 
mission of news to the head, it will take four days 
for a reduction of volume made at the head to be 
felt at the two-hundredth mile of the canal. 

In order, therefore, to insure the safety of the 
canal, as well as to permit of greater delicacy of 
regulation, efficient escapes must be provided at 
intervals, down which superfluous water may be 
turned at a moment’s notice. Carrying the same 
principle out more fully we shall find that smaller 
escapes will be required upon all branches and dis- 
tributaries. The location of these escape channels 
and the disposal of the water running through them 
becomes then a question of very great importance. 

Where the canal is so situated as to admit of an 
escape channel being excavated direct to one of the 
principal rivers there is no question of the volume 
that can be discharged by it ; but usually the canal is 
at such a distance from the river as to render this im- 
possible. It then becomes necessary to utilise the 
smaller river channels, and in doing this the effects 
of introducing a large body of water into their 
valleys atall seasons of the year must be most care- 
fully studied. It must be remembered that although 
most of these streams carry a volume through the 
rains, beside which the quantity of escape water is 
comparatively insignificant ; yet, immediately the 
summer floods subside the valleys are ploughed up 
and sown throughout with wheat and barley. 

The earlier the floods retire the greater the 
number of ploughings that can be given to the land, 
and a proportionately better crop is the result. 
Any cause, therefore, that may tend to prolong the 
period of flood is a distinct injury to the cultivators 
of these valleys. 

Another way in which inconvenience may be 
caused by letting escape water into the dry weather 
channel of a small river is the interruption of 
traffic. The prevalent custom with such small 
streams is for the villagers to place dams across 
their beds after the rains, and to use what little 
water comes down for irrigation. They can cross 
the stream to their fields at almost any part. But 
with the introduction of an escape this system must 
necessarily be changed. The dams must be re- 
moved to admit of a free channel for the flow of 
escape water should it be found necessary to admit 
it, and instead of the simple fords, ferry boats or 
bridges will be required to convey the villagers 
across. The increased velocity of the stream may 
disturb the régime of the river, cause scour in the 





bed of the cold weather channel, and endanger the 


foundations of masonry works, such as road or rail- 
way bridges. 

On the other hand, the introduction of waste 
canal water may greatly improve the dry weather 
channel of a river, by enlarging the channel and 
keeping it clear of weeds. This adds greatly to the 
stability of the channel, for the tendency to break 
away into new channels is always much greater 
when the old one becomes choked. 


PLANTATIONS, 

The question that next claims attention is the one 
of canal plantations. It has been customary in con- 
structing canals in Northern India to plant a belt of 
trees on each side of the main canal and branches, 
and lines of shade trees along the distributaries and 
lesser channels (see Fig. 4). Several objections have 





Fig. 4. 
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been urged against this practice ; first, on account 
of the damage done by the shade of large trees to 
the adjoining crops ; secondly, that the immense 
length, out of all proportion to the width, renders 
adequate protection either by fencing or by patrol- 
ling extremely expensive and difficult. It is con- 
tended that if plantations are required at all, square 
blocks, under the supervision of members of the 
Forest Department, will give much better results. 
Thirdly, that the canal plantations are irresistibly 
attractive to the village cattle, and constitute a con- 
tinual source of friction between the villagers and 
the canal authorities. The shade lines along dis- 
tributaries are also found to be injurious to the 
neighbouring cultivation. Against most of these 
objections arguments may be urged in favour of 
the retention of these plantations. 

1. Where the shade of the trees is injurious to the 
adjacent fields, let the outside line of trees be kept 
so far within the boundary line that its shade will 
not appreciably reach beyond. 

2. The fact that the plantations are narrow strips 
running parallel to the canal renders their inspec- 
tion by canal officials not only easy but unavoidable 
in the course of their ordinary work. Large square 
blocks of plantations would not afford the same 
facilities for the irrigation of young plants as do the 
strips running near the canal. 

3. The village cattle will always find in the 
grassy slopes of the canal an irresistible temptation, 
whether there be plantations there or not. 

4. The shady banks of the distributaries are much 
used by the villagers as footpaths, but the question 
has naturally arisen whether it is fair to confer 
benefits on the general public at the expense of the 
individuals whose crops are injured by the shade. 

In the North-West Provinces these shade lines 
on distributaries have been abandoned, much to the 
discomfort of travellers and of the executive and as- 





sistant engineers who are obliged to ride along them 
in all seasons. The principal object in establishing 
canal plantations is to afford a supply of timber or 
firewood for use on the construction and mainte- 
nance of canal works, at the same time itis advisable 
to render the plantations self-supporting by selling 
timber and fuel in the nearest markets. 

The projector has to consider at this stage of his 
project whether it is advisable to establish canal 





plantations or not, and whether they can be ren- 
dered self-supporting. Thus in stocking a planta- 
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tion the subjects to be weighed are, what trees are 
best suited for the soil, for what class of wood will 
there be the greatest local demand, firewood or 
timber, what kind is most likely to be required for 
the canal works. Then, the distance from the 
nearest market, and the available means of trans- 
porting thither the produce of our plantations, lead 
naturally to a comparison of the cost of carriage by 
road, by rail, or by water, and the question arises 
whether the projected canal should be a navigable 
one or not; what sacrifices will have to be made, 
what expenses incurred, and what returns from 
traftic may be expected. 


NAVIGATION, 


The main obstacles met with in making navigable 
canals in India are : 

1. The difficulty of diverting the 
pass close to large cities, and so 
centres of trade. 

2. The velocity of the current, 
towing of boats up stream a slow 
process. 

3. The growth of heavy jungle along the banks 
interfering with the tow ropes at certain seasons of 
the year. During the rains this jungle often attains 
a height of 15 ft. or 20 ft., and the keeping down of 
this growth involves very considerable expense. 

4, The presence of numerous falls will involve the 
construction of locks. 

5. The wash from steamers and launches plying 
on the canal may injure the banks, 

The greater the iene of the country the greater 
will be the velocity of the current and the greater 
the number of falls. 

Near the head of the Ganges Canal, where in the 
stony soil the current is very swift and the height 
and number of the falls is very great, it has been 
found advisable to make a separate lock channel 
altogether for several miles. Besides the locks and 
works necessary for getting traffic past the falls, 
all road and railway bridges over the canal must be 
made sufticiently high to admit of the boats passing 
underneath, or be provided with drawbridges or 
opening bays of some kind or another; for the 
principal traffic will be in native boats piled high 
with cotton or other light cargo. This will in- 
convenience the traflic over these bridges, and 
the question to be decided is whether it is worth 
the trouble and expense to make the canal navi- 
gable. 

It must be remembered that the main canal runs 
along the backbone of the country, the portion 
where the fewest obstacles are to be encountered, 
and, therefore, the line naturally chosen as the 
highway of the province. This is conspicuously so 
in the North-West Provinces, the canals, high roads, 
and railways allrunning parallel and close alongside 
oneanother. First is made the high road, then 
comes the canal taking some traffic from the road, 
and, lastly, the railway steps in and supersedes to a 
great extent the canal and road as regards both 
goods and passenger traflic. Still, the great facili- 
ties that a navigable canal affords for the con- 
veyance of heavy material to large isolated works, 
the great assistance rendered by boating to the de- 
velopment of the plantations and the advantages 
for inspection purposes, must not be overlooked. 
And if by means of direct and indirect returns the 
navigation can be made to pay it will seem ad- 
visable to adopt it. 

If the engineer follows out the lines of thought 
indicated in the foregoing remarks it is believed that 
no contingency of any vital importance will be left 
unprovided for in his preliminary design and esti- 
mate. It is necessary for him now to look to the 
credit side of his account, to see from what sources 
his funds may be obtained, and whether the income 
derived from the works will justify the preliminary 
expenditure and the hea-y annual cost of repairs 
and maintenance, with a considerable margin over 
for unforeseen contingencies such as would result 
from the failure of any important work. The 
sources of revenue will be mainly of two kinds. 
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REVENUE. 

1. Direct revenue, or the payment for the use of 
eanal water for irrigation purposes. 

2. Indirect sources. The enhancement in the 
value of land due to the introduction of canal 
water. 

Then there are receipts for the sale of canal water 
to municipalities or for building or other purposes ; 
the sale of plantation products and of grass, and 
the returns from navigation traffic, 





The first of these sources of revenue is the only 
one which at this early stage should be counted 
upon by the engineer. He should look on the 
indirect revenue as a sign of the general improve- 
ment of the country, allowing it to go to the 
amelioration of the condition of the people and 
the reduction of other taxes. 

Later on the question of enhancement of rents 
and increase of land revenue due to introduction 
of irrigation may be discussed. 

The receipts from plantations and navigation 
will be comparatively unimportant and may be 
omitted at this stage. 

Water used for the purposes of irrigation may be 
charged for in three different ways : 

1. By the quantity available for use by the culti- 
vator, whether he uses that amount or not. The 
adoption of this system requires that an unvarying 
supply of water shall always be available for his 
use, and implies the adoption of some form of out- 
let that will always give a constant discharge, and 
which will be unaffected by variations in the supply 
of water in the canal. 

2. By the actual quantity of water taken by the 
cultivators. This implies the use of some form of 
water meter, absolutely accurate, and which cannot 
be tampered with. 

3. By the area of land irrigated during a season. 
This requires no mechanical arrangement for its 
measurement, but the maintenance of a consider- 
able staff to note what fields have been irrigated, 
and make measurements of the areas watered. 
The latter is the system that has been adopted in 
the irrigation of the Do-ab; it gives no absolute 
account of the actual quantity of water used, for 
the amount of water used to irrigate equal areas is 
not necessarily the same. This variability in the 
quantity of water required to irrigate equal areas 
is in many cases explicable. One cause lies 
in the constitution of the soil. A light sandy 
soil will swallow up a much greater quantity 
of water than a stiff heavy soil. Another cause is 
the varying amount of water required for the 
various kinds of crops, and the condition of the soil 
(whether wet or dry) when the watering is given. 
It is found, however, that similar crops are toa 
great extent grown on similar soils, so that the 
presence of a particular crop will demonstrate the 
presence of a particular soil; it is, therefore, un- 
necessary, since our calculations, at the best, can 
only be of an approximate nature, to consider the 
two causes separately, but take the variation of 
crops as representative of both. A fair way, there- 
fore, of levying water rate will be to charge so 
much per acre for a given class of crop. The actual 
amount of water used per acre will vary from field 
to field, but over a large extent the average 
quantity will be nearly constant. 

In the Do-aib the numerous crops have been 
divided into four classes, according to the quantity 
of water they require. The first class contains crops 
such as rice and sugar-cane, requiring a large 
quantity of water for their growth, and so on down- 
wards, the fourth class containing poor crops that 
require very little water. The amount that can be 
charged per acre for canal water, can only be 
arrived at after careful experiments and consulta- 
tion with the most experienced men of the district. 
And great care must be taken in the fixing of this 
water rate, as once fixed it will be found very diffi- 
cult to enhance it. 

The experiments should take the line indicated 
below. The products of a field of unirrigated and 
one of irrigated grain grown near together at the 
same time must be compared. The difference 
between their values will be the maximum amount 
that might be exacted as water rate. The average 
of numbers of experiments of this kind carried out 
through several seasons will give the required 
result. There are, however, some crops that are 
never grown without irrigation, and in this case 
the cost of raising water from the wells may be 
taken as a maximum water rate. The fact must 
not be lost sight of, however, that generally the 
bullocks employed in this work are necessary to the 
cultivator for tilling his land, and that were they 
not employed in lifting water, they might be stand- 
ing idle. Ina country like India, where irrigation 
has been resorted to for centuries, the cost of irri- 
gating an acre of land in different localities is 
generally well known to the cultivators. 

It has been assumed, so far, that the canal water 
is poured direct upon the field, but such is not 
always the case. It is often impossible to com- 
mand a tract of country so that the water will 





flow over it. In this case the villagers have to lift 
the water up to the level of their fields. Sometimes 
this height is only a few inches, at others it is as 
much as 6 ft. or 7 ft. The method usually adopted 
for raising water in the North-West Provinces is 
shown in the sketches Figs. 6 and7. A basket, 
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generally lined with leather to render it water- 
tight, is suspended by four strings, with this a 
couple of men bail up the water. They acquire 
great skill in working these lifts. The action is 
much that of rowing, and they fling the water up 
rather than lift it. Some S$ Or @ grass mat 
serves to protect the earth from the wash. 

Since the cultivator has now to employ labour, 
the value of the water has for him decreased, and 
his water rate must be reduced. The height lifted 
should regulate this reduction, but in practice owing 
to irregularities in the ground and variability in 
the height of the canal water, the heights lifted are 
too variable to admit of nice distinctions. In the 
Do-ab the charge for ‘‘lift” irrigation has been 
arbitrarily fixed at one-half of that for ‘‘ flow” 
irrigation of a similar crop. This great difference 
will not astonish us somuch when we remember that 
the cultivators are much more careful of lift than 
of flow water. 


THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(From ovr New York CoRRESPONDEDT.) 

Your correspondent has experienced the recep- 
tion in Boston of three scientific societies, and can 
assert without fear of contradiction that the tra- 
veller who trusts himself to Boston hospitality will 
make no mistake. The residents of this city are 
justly proud of their home and of its beautiful 
suburbs, and by way of showing their pride they 
exhibit everything calculated to please the eye and 
mind to their.guests. They reserve a description 
of it, judging that the visitor can appreciate what 
he sees, and do not for ever pour into his ear their 
views of the beauties of nature or art. 

At the meeting of the American Institute of 
Mining Engineers recently held there, General 
Francis A. Walker, President of the Massachusetts 
Institute of Technology, delivered the address of 
welcome. 'In this speech, which had a double effect, 
he first congratulated the Mining Engineers on being 
in Boston, in which so many mining interests were 
centred financially, and then he congratulated 
Boston on having this body of scientists in her 
midst. His remarks were most happy, and were 
well received, even though there is no doubt that 
while Boston has had many a mining company 
formed within her borders, it is also true that she 
has experienced the sadness of betrayed confidence 
due to ‘‘ wild cat” schemes probably as much, if not 
more, than any city of her size in the United States. 
The Panama Canal has probably many followers 
among the Bostonese, and the Utopian Gold Mining 
Company, of Murder’s Gulch, or the Squantam 
Beach Placer Organisation for catching float gold, 
might be cited as evidence of the trust of our New 
England cousins. However, the promoters of all 
such schemes are not to be found among the Mining 
Institute, and General Walker, knowing this, gave 
us a hearty welcome to the ‘‘ classic shades of 
the Hub. ; 

Professor Thomas Egleston, of Columbia College 
School of Mines, responded in his usual happy ve!, 
and as an instructor he most naturally proceeded to 
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show that education was his hobby; he claimed it 
was intended to draw out and to develop what was 
in aman, and his remarks constituted a plea for 
manual training. Probably there is no course of 
instruction in the United States which comes nearer 
to Professor Egleston’s idea on this subject than 
that pursued by the Institute of Technology, in 
whose hall the Mining Engineers held their meeting. 
Your correspondent having visited this college from 
time to time, has marked a steady progress in this 
direction for some six or eight years. The student, 
after being taught theory in one department, has 
his course supplemented by practice in another. 
If he has carefully calculated the properties of 
steam for instance, and the strength of the various 
parts of an engine, he has an opportunity to run 
one in the building, and this is equally true of the 
various mining and metallurgical processes. There 
is to be seen and used a blast furnace capable 
of holding some hundreds of pounds of metal; 
if timbers are to be tested, a floor is built of them 
and broken down under certain practical conditions. 
The student may run a loom if desired, or a planer, 
and throughout all the various courses there is the 
effort, and a successful one, to combine theory and 
practice. Professor Egleston’s further statement 
that students enter these courses too young is true 
beyond all question. In addition to skilled instruc- 
tion, an engineer requires judgment to a remark- 
able degree, and this cannot be taught; it must be 
the growth of years. If an institution would decide 
to admit no student under eighteen at the least 
(and twenty-one would be better), the result would 
be that a large proportion of engineers would be 
college graduates, and able to put their ideas into 
fluent speech and into smooth and exact writing. 
Take the majority of engineers’ reports—and they 
are anything but coherent—the lack of early train- 
ing is painfully apparent in them, and appears even 
more so in the public addresses of such men; yet 
engimeers are frequently called upon to set forth the 
proper methods of solving problems of the greatest 
moment not alone to a company but not infre- 
quently to a nation, and having settled in their own 
minds by careful and exhaustive study the proper 
solution of the problem must make these ideas 
clear in a public manner, sometimes to a committee 
of Congressmen, Perhaps there might also be fewer 








| failures and lawsuits, if engineers}were better edu- 


cated in the belles lettres. This is a subject of 
the greatest importance to the profession. 


SPIRALLY WELDED TUBING. 


The first paper submitted to the meeting, and 
an extremely interesting one it proved, was read 
by its author, Mr. James C. Bayles, past Presi- 
dent of the Institute, and present President of 
the Board of Health for New York City. The 
fact that this gentleman cad Mayor Hewitt occa- 
sionally exchange letters which are to be taken 
in a ‘* Pickwickian sense,” did not in any way de- 
tract from the interest in his present paper. In 
fact, it perhaps heightened it, for Mr. Bayles has 
generally given the mayor as good as he sends, and 
once in a while a little better, although it must be 
said the mayor is no insignificant opponent, and is 
very apt to best his antagonist. The title of Mr. 
Bayles’s paper was ‘‘Spirally Welded Tubing.” 
According to the first process described, namely 
that adopted by the Spiral Weld Tube Company, of 
Orange, New Jersey, the tubing is made from 
strips of steel or iron skelp, which are wound 
spirally and heated along the overlapping edges, 
the welding being accomplished by hammering. 
The tube made is of uniform diameter, and its 
length is optional, being only limited by con- 
venience of handling and transporting. The sizes 
range from 4 in. to 30 in., and it was stated this 
could be increased to any required size. Of the 
thickness of metal, the lightest used was No, 29 
iron and the heaviest No. 14 steel. 

The metal is slit in widths varying with the de- 
sired diameter of the pipe—thus for 6-in. pipe 6-in., 
8-in., 10-in., or 12-in. skelp is used ; of course, the 
widest possible skelp makes the pipe more rapidly. 
Using 8-in. skelp 8.175 in. is added at each revolu- 
tion in a 6-in. pipe, and with 12-in. skelp 14.59 in. 
In practice, it has been found more convenient to 
use 6-in., 12-in., 18-in., and 24-in. for the width of 
the skelp, and in the case of long pipes the ends 
are united by lap-welding. 

A ribbon 49 ft. long, for instance, is used in 
making a 30-ft. pipe 6 in. in diameter. In welding 
the sheets are so placed so as to have a }-in. lap. 
They are clamped in this position, and the heat is 
applied above and below from movable furnaces 





along the seams; then a vertical hammer acting 
against an anvil with a reciprocating motion makes 
the weld, the whole process occupying about a 
minute to each cross-section, Pressure rolls smooth 
out any inequality in the hot metal, and the latter 
is trimmed by rotary shears. In case of a defective 
weld or failure of the shears to act in the proper line, 
the weld is cut by a shear suspended by a counter- 
balance when not in use, and a new weld is made. 

The pipe machine proper—of which we give a per- 
spective view on the present page—occupies about 
3 ft. by 6 ft. of floor space. One end of the ribbon 
of skelp is placed upon a guide-table, which is set at 
the angle varying with the width of the skelp and 
the diameter of pipe into which it is to be made. 
The metal is carried into the machine between feed- 
rolls geared together and actuated by a ratchet, 
giving them an intermittent rotation, and a rate of 
feed variable between 4 in. and # in. at each im- 
pulse at the pleasure of the operator, The ratchet 
then carries the metal to the forming jaws, which 
bend it to the desired curvature. 

The guide-table for the skelp is adjustable to any 
desired angle, and this is one essential feature of the 
machine; another consists in the rolls which pass 
the skelp forward, a process so arranged that it 
moves when the hammer is raised and stops at 
its fall; there is also an adjustable former to 
shape the metal to its proper diameter, and finall 
the movable furnaces, and the hammer and anvil. 
No mandrel is used in this process, but the pipe is 
held in place by a pipe-mould, and rotates inside of 
it as the stock is fed in. The anvil is quite heavy 
and steel faced, but the hammer is light and strikes 
about 160 blows to the minute. The lever and 
notched sector seen at the side of the engraving 

te the feed. The heating furnace heats both 
edges of the skelp at once, and is kept a few inches 
in advance of the point where the welding is being 
made. The heating is effected by one or two blow- 
pipes of water-gas and air, two being found to work 
better than one, as they heat the metal more rapidly, 
and admit of a faster rate of feeding. The speed 
varies with the thickness of the metal fed, and the 
relation of the width of the skelp to the diameter 
of the pipe. The present average is about 1 ft. per 
minute, although more rapid progress is expected, 
One strong feature of this process is that it requires 
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but little skilled labour. After the pipe is finished 
it is treated with asphalt, and after testing is ready 
for sale. Another method of making spirally ar- 
ranged pipe was described as being employed by 
the Providence Steam Engine Company. Two 
ribbons are used which lay over a mandrel, the 
ribbons overlapping for half their width so that 
the pipe consists of two thicknesses. These are 
not welded but soldered together by means of a 
bath into which the mandrel dips as it revolves, 
thus putting a thin coating of solder on the strips, 
which are at once soldered together by the pressure 
of the winding. 
Minine Laws. 

Dr. Raymond then read a paper on ‘‘ The Mining 
Law of New York,” which certainly presented 
some peculiar features. The law reads that all ores 
containing a certain percentage of gold or silver, 
the amount varying in each metal, were to be the 
property of the State. This was brought up as a 
reproach against our American ideas by one of your 
countrymen, and Dr. Raymond, by way of defence, 
had said he believed it was probably the remains of 
an old English law, and on investigation it proved 
to be such a survival of an Act which gave the 
king control of the precious metals, and this, he 
said, had not done any harm during its two hun- 
dred years existence to the present time, although 
of no conceivable use ; in the language of the Dar- 
winian theory, he should call it an ‘‘ indifferent 
survival.” The phraseology was that where an ore 
contained copper, tin, iron, and other metals in 
addition to gold or silver, and where the precious 
metals constituted morethan one-third of the whole, 
the ore was precious, belonging, as above stated, to 
the Commonwealth, and vice versd. New York is 
the only one of the States where such laws are in 
existence. 

Mr. Howe at this point made the announcements 
for the meeting, and presented the members with a 
badge consisting of the two crossed hammers (the 
Institute badge) made of aluminium bronze, and 
soldered on to what appeared to be a round white 
stone. The announcement that the apparent stone 
was a genuine Boston bean came like a thunder-clap, 
and afforded a chance at once for a large display of 
small wit. A very pleasant reception and a supper 
closed the day, and the next one being the natal 
day of the Father of his Country, all retired with 
the resolution to observe it with becoming rites. 

The Society of Natural History, Museum of Fine 
Arts, and the Electric Club extended their hospi- 
talities to the members ; having seen the first two, 
and thoroughly enjoyed their exhibits, the writer 
decided to explore the last. It is to be regretted 
that the storage battery of this club was expended, 
for although their bell was pressed by several of the 
party we failed to get any response, and what the 

lectric Club has in store to shock us with must 
remain a mystery for the present, since we failed to 
effect an entrance. 


GEOLOGICAL Maps. 


‘*The Construction of Geological Maps” was 
explained by Mr. Ives, the idea being to arrange 
them by imposing the various periods and forma- 
tions of the earth’s crust as they appear in nature, 
and then to remove them in sections; in other 
words, to construct a geological ‘‘ manikin” similar 
to the style of article used in medical lectures. 
‘“*The Topography and Geology of the Cerro de 
Pasco, Peru,” was the title of a paper read by Mr. 
A. D. Hodges. In this favoured country it seems 
the minerals have been kindly arranged in a belt 
running the entire length of the Republic, compris- 
ing the two grand ranges of the Andes, with the 
elevated table-lands between them. On the east 
of this belt are the extensive plains and fertile 
valleys of the Amazon and its tributaries. On the 
west is a narrow strip of coast, twenty to fifty miles 
wide, asandy desert. Here are found petroleum, salt, 
copper, and other minerals, The western Cordil- 
lera is nearly parallel to the shore line, and runs 
like a wall on the eastern side of the coast belt, its 
peak attaining 1500 ft. to 2000 ft. in height. Fur- 
ther east is the eastern Cordillera, parallel to the 
western chain. The surface of the plains between 
is uneven and traversed by low ranges of hills which 
surround large lakes or rolling pampas. As yet 
only one railway, the Arequipa Puno, traverses its 
realms. In all parts of this region are deposits of 
valuable gold and silver ; the quicksilver mines are 
now practically abandoned ; lead and copper have 
been mined to some extent ; salt and coal have also 
been found. In spite of the drawbacks of bad 





roads, want of proper methods and appliances, and 
lack of skilled labour and of capital, this region has 
produced an annual average of 5,300,000 dols. in 
gold and silver. The population of Cerro de Pasco 
is from 7000 to 8000. The town consists of build- 
ings of stone and adobe, with tin or thatched roof, 
and one or two stories high. The dwellings of the 
working class consist generally of one room without 
window, and heated by miserable fires of peat. 
There are one or two native smelting furnaces 
which have periodic spasms of activity. The paper 
was accompanied by charts illustrating the location 
of the different points of interest. 


Mininc Papers. 

A paper on ‘‘Mining in Large Bodies of Soft 
Ore” was then presented by Mr. R. P. Rothwell. 
He thought the best method was to mine from the 
top instead of the bottom by a slope system, since 
by this method there was no dead work except the 
shaft, and the danger from “‘ cave-ins ” was avoided. 
This method is in use in England, and hence is 
familiar to your readers. ; 

Following this came ‘‘ The Formation of Fissure 
Veins,” and also the ‘‘Structural Nature of Ore 
Deposits,” by S. F. Emmons, of Washington, D.C. 
These deposits were of aqueous, not eruptive, 
origin. Under the influence of heat and pressure 
water will take these metals into solution and re- 
deposit them in cracks in the country rock, caused 
by faults, producing ore veins, Chemical qualities 
also play an important part. Sheeting of country 
rock in faults is made by sedimentary deposits. 
Mines are always on fault planes. In other places 
the ore is crushed matter which has replaced por- 
phyry or sandstone veins. 

‘*Recent Mine Accidents” was then presented 
by Mr. C. A. Ashburner. He quoted from Sir 
Frederick Abel in regard to explosions from marsh 
gas, and stated the average results of over ten years’ 
experience in Pennsylvania—which produces about 
60 per cent. of the entire coal product of the United 
States, and of which the anthracite is the more hazar- 
dous region—were falls of roofs 29 per cent. ; falls of 
coals, 22. per cent.; killed by marsh gas, 5 per cent. ; 
suffocation, 4 per cent. ; accidents in shafts, 3 per 
cent. ; blasting, 9 per cent. ; caught by machinery, 
8 per cent. The smaller percentage of roof falls in 
the anthracite region as compared with the bitumi- 
nous region of English mines speaks well for the 
engineering skill employed there. It was suggested 
in the discussion that the proportion of mine acci- 
dents should be stated in terms of the production. 


Evecrricity 1n MINEs. 


‘‘The Application of Electricity to Mining,” by 
Mr. G. W. Wansfield, was next in order. The author, 
who is manager for the Thomson-Houston Electric 
Company, claimed an efficiency of 90 per cent. 
That electricity can be used to great advantage in 
mining is beyond all question, but there is nothing 
new in this presentation of the subject, and the 
claim for efficiency made seems excessive. It is a 
strange thing that when there are an immense 
number of electric motors, most of them useless 
either from inefliciency or from the expense of run- 
ning them, that some inventor who discovers a new 
motor heralds it with a great flourish of trumpets, 
for the new motor is usually no better than those 
already in existence, and hence has no claims what- 
ever on the public; moreover, it is usually not a 
novelty but simply a repetition. This method seems 
one peculiar to electrical investigators, and it is in 
this field so comparatively new that the most 
astounding claims are made. Of course, the writer 
does not mean to say that the Thomson-Houston ar- 
rangements cannot ever get 90 per cent. of efficiency, 
but he has not the slightest hesitation in saying that 
he is not convinced they have ever yet done it, nor 
does it seem at all probable that more will be ob- 
tained from dynarhos than from steam engines until 
the long-sought heat battery is made a commercial 
success. Mr. Emery was quoted assaying he knew 
of companies getting 96 per cent., but the writer is 
inclined to think this is a typographical error, and 
that Mr. Emery gave no such figures. This state- 
ment of Mr. Emery is further qualified by another, 
to the effect that ‘‘ the multiplication of devices to 
secure the desired result made the final cost prohibi- 
tive.” If this last means anything, it certainly 
would be just as fair to test an engine without a 
belt, and call the result its efficiency. The follow- 
ing is Mr. Emery’s exact statement: ‘‘ Electric 
motors have an efliciency occasionally as high as 96 
per cent, of the electrical energy, but the dynamo 





must lose something, and the engine or water-wheel 
driving it something ; so there is rarely an ultimate 
efficiency of over 72 per cent., and frequently this 
falls to 50 per cent. or less.” It will be seen from 
the above that the surmise regarding Mr. Emery’s 
remarks was quite correct, and from his high repu- 
tation it must carry with it conviction. Great in- 
justice is frequently done to men of Mr. Emery’s 
attainments by just such garbled quotations, in 
which they are made to say what in point of fact 
they neither said nor believed. 
(Zo be continued.) 





THE IRON AND STEEL INSTITUTE. 

In our last issue (see page 463 ante) we gave a 
report of the first part of the annual meeting of this 
Institution, held on Wednesday and Thursday of 
last week, and we dealt with the first two papers 
that were read, namely, those of Mr. Turner and 
M. Gautier. We now proceed to notice the further 
proceedings. 

Mixp Street Prares, 

The third paper read on Wednesday, the 9th inst., 
was a contribution from Mr. Herbert Eccles, F.G.S., 
of Cwmavon, and was entitled ‘‘ An Imperfection in 
Mild Steel Plates considered Chemically.” The 
author referred to the fact that most failures of soft 
steel were attributed to carelessness on the part of 
workmen or their ignorance of the properties of 
mild steel ; he would, however, show that there 
were other causes of imperfection, such, for in- 
stance, as an unequal distribution of the metalloids, 
carbon, sulphur, and phosphorus. The paper con- 
tained illustrations representing pieces of plates 
showing a defective layer of material in the middle. 
On the breaking of such defective part it shows a 
white granular fracture, and it is possible to trace 
the seam on the outside of the test piece especially 
after polishing. A specimen of the kind referred to 
takes a comparatively greater amount of stress in a 
shorter time than ordinary sound steel and is short 
of ductility. The following are average mechanical 
— of such faulty material compared with good 
steel, 

Good Sound Faulty Frac- 
Fracture, all ture with Gra- 


Silky. nular Seams, 
Tensile strength per 
square inch ... 26.0 tons 23.5 tons, 
Elongation in 10 in. 25.0 per cent. 17.0 per cent. 

If one of the faulty test pieces be immersed in 
dilute acid for a few weeks the granular seam is 
attacked more readily than the remainder of the 
metal, and the interior is eaten away propor- 
tionately to the amount of the granular seam pre- 
sent. The author made chemical analyses by taking 
parts of the outside of a plate and also samples from 
the granular inside layer. The following were the 
results of tests of two pieces : 





Inside | 
(Granular Seam). 


wo er orn [Specimen 
5 > 2. 


-160 115 105 
.073 .030 
trace trace 
112 .038 
59 576 


Outside 
(Silky Fracture). 








Carbon 
Sulphur 
Silicon ‘s 
Phosphorus ... 
Manganese ... 








silky fracture 
gave a tensile 


A specimen with a remarkabl 
throughout was next tested pf 
strength of 26 tons per square inch and an elonga- 


tion in 10 in. of 31 per cent. Pickling in acid 
showed only a slight effect on the inside above the 
outside. The chemical analysis was as follows : 
Inside Silky § Ouatside Silky 
Fracture, Fracture. 
Carbon ... ro Raa? ll 
Sulphur ... 072 
Silicon ... trace 
Phorphorus 051 
Manganese 518 
The author next proceeded to discuss the way in 
which the facts recorded may be accounted for, and 
quoted several authorities who had pointed out 
irregularity in the distribution of the elements in 
steel ingots, more especially to accumulation of 
carbon in the ‘‘ funnel-shaped mass” in the upper 
rt. He referred to Mr. Adamson’s exposition, in 
is presidential address, of the conditions under 
which the separation of the metalloids takes place 
in a steel ingot, by differences in fusibility, specific 
heat, and specific gravity. ‘‘ Probably,” the author 
continued, ‘* most chemists would object to having 
any explanation of the phenomenon of dissociation, 
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i.e., the severance of the bonds of union between 
steel and its metalloids, taking place during cooling; 
for we have no reason to believe in any disunion of 
the alloys in steel in a chemical sense... Observation 
merely points to an accumulation of the alloys in a 
certain part of an ingot ; and, looked at ina mecha- 
nical light, the following explanation may suftice. 
The outside and bottom of an ingot, because they 
are in contact with the cooling surfaces, solidify first, 
and in contracting cause the more fusible impurities 
to be squeezed towards the still fluid centre. At 
the same time, being specifically lighter, they have 
a tendency to ascend.” The author supported his 
theory by analogous cases in the cooling solidifica- 
tion of other substances, such as an alloy of copper, 
antimony, and lead, the freezing of water, &c. 
Instances were quoted in which shearings taken from 
large and thick plates showed signs of lamination, 
the inference being that the interior layer becomes 
so weakened by the impurities that it could not 
stand the work put upon it in shearing. 

The discussion on Mr. Eccles’s paper was opened 
by Mr. James Riley, whosaid he was not disposed to 
quarrel with the statements in the paper, though he 
thought the author might have read with advantage 
the discussions on kindred subjects that had taken 
place before the Iron and Steel Institute during 
past times. The question of liquation was one 
which had been well studied and was tolerably 
well known, and it was considerations arising 
from that phenomenon that had led the speaker in 
times past to advocate not making such large plates. 
By large, he meant large in total dimensions, or 
heavy, and not simply large in area. He had always 
advocated not making ingots thicker than necessary. 
He considered, however, that some of. the cases 
yuoted showed that the test pieces had been taken 

roma part of the plate containing that part of the 
ingot which should have been cut off. 

Mr. Snelus agreed generally with the statements 
of the author. He had thought on first looking at 
the illustrations in the paper that the difference in 
material of the central layer was due to ‘‘ overlap,” 
but on looking at the chemical analysis he found 
+hat the author was right in his conclusions. He 
agreed with Mr. Riley that it was desirable to make 
ingots as thin as possible, and had introduced what 
he had called slab ingots. 

Mr. John Head, referring to the question of blow- 
holes in steel, mentioned some remarkable instances 
in which mercury, when subjected to an immense 
pressure, had been forced through a mild steel 
piston, A steel made in a furnace worked on the 
radiation principle had then been introduced with 
successful results, the mercury not finding its way 
through even at higher pressures. 

M. Gautier pointed out that the defects referred 
to might be due to the too rapid cooling of too large 
an ingot. The same trouble was not found with 
crucible steel. 

Mr. Harbord, of Bilston, always found results 
similar to those quoted by the author although 
seldom so pronounced. He thought that too large 
ingots had been used. He would suggest as a 
remedy to these troubles using a purer metal, to be 
obtained by making steel from hematite iron by 
the basic process. Then, on starting with .01 per 
cent. of phosphorus, .03 might be got in the centre. 
That would not be so serious a quantity, but if the 
original proportion of phosphorus was .06 per cent, 
the quantity in the centre of the plate would lead 
to a very defective material. 

Mr. Le Neve Foster was sorry to say that he had, 
in his own practice, often come across such cases 
as those quoted by the author. He had often been 
asked why they occurred, but he had always 
managed to avoid giving an answer. That was the 
course steelmakers would find it best to follow. The 
simplest solution to the problem was not to take the 
top of the ingot.. He did not agree with Mr. Har- 
bord that it would be desirable to get a very pure 
inaterial, as if they reduced the phosphorus they 
must put in something else to keep up the breaking 
strain. Generally he agreed with the statements in 
the paper. In reply to this Mr. Harbord said that 
carbon is not so dangerous as phosphorus, and it is 
better to have an unequal distribution of the former 
element than the latter. 

Mr. Stead, of Middlesbrough, questioned whether 
it was not an advantage to have the material dis- 
posed in layers in the plate, rather than having it 
equally mixed. When the layers were arranged as 
shown in the author’s illustrations, there was a 
harder layer inside, to give stiffness, protected by 
the softer layers covering it on each surface. 


Mr. D. Adamson said he was glad to hear Mr. 


Stead’s explanation. He considered the action was 
like that in the case of a compound armour plate. 
He pointed out the fact that manganese having 
about the same specific gravity as steel, and being 
less fusible, was fairly distributed. One of the most 
disappointing things that ever occurred to him in 
his life was when he found how Bessemer steel 
became unworkable at colour heat. He was, how- 
ever, comforted when he learned that, in this 
respect, it was no worse than its neighbours. In 
spite of what had been said about the disadvantages 
of big plates, the fact remained that Mr. Riley and 
his competitors made plates, weighing several tons, 
which gave satisfactory results and stood the test 
of working. The President gave an instance of a 
steel vessel made to stand 1000 lb. pressure, and 
said that at such a pressure the test should not be 
more than 25 per cent. above the working pressure. 
The speaker spoke at some length on the question 
of steel plates generally, giving some interesting 
particulars. His remarks may be summarised in 
his concluding sentence, in which he said that, 
taking the subject all round, there was nothing to 
complain of with steel, the fact that it would weld 
being the best proof of its regularity ; but it could 
not be welded if it contained more than .02 per 
cent. of sulphur. 

As the author was not present there was no reply 
to the discussion. 


Water Gas ror METALLURGICAL PuRPOSEs. 

The last paper read at the sitting on the 9th inst. 
was entitled, *¢ Water Gas as Used for Metallurgical 
Purposes,” and was contributed by Mr. A. Wilson, 
of Stafford. 

The author commences by reference to the water 
gas apparatus of Lowe and Strong, and the improve- 
ments made by German engineers; and deals with 
the reactions consequent upon passing steam through 
amass of incandescent carbon, the means by which 
water gas is obtained. Ifthe temperature be high 
enough, only carbonic oxide and hydrogen are 
evolved, but if otherwise, carbonic acid is produced. 
a gas is, therefore, composed theoretically as 

ollows : 


Re Volume, | Weight, 
er cent. er cent, 
Co, 50 94 
H, 50 6 
As temperature decreases the proportion of car- 
bonic acid increases. Carbonic acid passed through 


carbon begins to be converted into carbonic oxide 
at a temperature of 550 deg. Cent. ; and at a tem- 
perature of 950 deg. the production of oxide rises 
to 94 per cent., while at 1000 deg. the transforma- 
tion is completely obtained. A cubic metre of 
water gas develops, in round numbers, 3000 cals. 
The author then proceeds to discuss in further 
detail the reactions that accompany the manufacture 
of water gas. As one kilo. of oxygen when combin- 
ing with carbonic oxide to form carbonic acid gives 
more heat than when it is employed with hydrogen 
to.form water, the operations described are accom- 
panied by the evolution of heat. In all water gas ap- 
paratus the principal part consists of a generator in 
which the fuel by aid of an air blast is raised to a 
high temperature, to be afterwards cooled by a jet of 
steam for the production of water gas. During the 
heating up by means of the blower, Siemens or 
generator gas is produced, whilst the cooling effected 
by steam produces water gas. The characteristic, 
therefore, of the process consists in producing 
alternately Siemens’ gas and water gas. <A de- 
scription of an apparatus for producing gas is then 
given, this being illustrated by diagrams on the 
wall, and instances of plant erected at various 
works are referred to at some length and details 
of working described. The author also makes 
reference to the application of water gas for illumi- 
nating purposes on Fahnejelm’s system, which he 
says constitutes the very best system of gas light- 
ing by incandescence. The flame heats to white- 
ness a comb composed of little magnesia rods, 
producing a light superior to the incandescent 
electric light, but without having the blueish tinge 
of the arc lamp. It is absolutely steady. In order 
to obtain the same quantity of light by this system 
it is necessary to produce the same quantity of gas 
as with coal gas. With 5.3 cubic feet an hour a 

nesia comb gives at first a photometric power 
from 20 to 22 candles ; after fifty hours it gives but 
15 candles, and after a hundred hours only 10, 
The combs cost 1}d. each, so that their consump- 


tion amounts to about one farthing per hour, and 





per cubic metre of gas consumed the price amounts 





to one pfenning (1.25 centimes), equal to 23d. per 
1000 cubic feet. The magnesia comb is supported 
by a wire slipped into a socket on the carrier of an 
ordinary gas bracket. The burners, brackets, &c., 
used are exactly the same as those used for town 
gas, so that hardly any changes are required. This 
system has been adopted with great success at 
several large works on the Continent, and it is also 
largely used in America. It possesses the convenience 
of town gas with the brilliancy of the electric light 
at less than half the cost of either. In concluding, 
the author stated that the most approved generators 
for producer gas are worked by a mixture of air and 
steam, and make in reality a mixture of producer 
and water gas simultaneously. The water gas 
generators are alternately worked by air by itself to 
make producer gas, and then by steam by itself, 
producing water gas. Thus the same gases are ulti- 
mately produced by each system, but in the water 
gas plant they are separated. The water gas, when 
averaged together with the producer gas necessarily 
generated, costs practically the same as the mixture 
known as generator or producer gas. At the same 
time the separation of the two gases has very im- 
portant collateral advantages. If the water gas and 
producer gas are mixed the analysis of the mixture 
is almost identical with the producer gas made in 
the most economical manner, thus proving that the 
heating value of the gas made from the fuel is the 
same by each system, and the value received prac- 
tically equal. The following figures are given in 


the paper : 
Producer Gas. 

One ton of slack coal, at 5s. 6d. per ton, 
yields of this gas 150,000 cubic feet, 

Equals per thousand cubic feet _... 

Or slightly under 4d. per thousand. 

Water Gas, 

One ton of inferior coke, at 6s, 3d. per ton, 
yields of this 35,000 cubic feet of pure 
water gas and about 140,000 cubic feet of 
generator gas=175,000 cubic feet. 

Equals per henand cubic feet of the whole 
gas produced ... a = = .. 0.43 

The discussion on Mr. Wilson’s paper was opened 
by Mr. Morris, of the United States, who rose at 
the invitation of the President. He said that water 
gas was used in America more ely for lighting 
than for metallurgical pu s. The application 
to firing steam boilers he thought very interesting 
and promised to afford successful results. He was 
glad of the information contained in the paper, for 
in the United States not very much had been done 
in the same direction. 

Mr. Walker, of Leeds, had seen the installation 
at the Leeds Forge Company’s Works referred to 
by the author and could bear testimony to its com- 
plete success. The men said that, as compared to 
the old system, they could do more work with greater 
certainty and one-third less cost than when using 
Leeds Corporation gas. 

Mr. Adamson had had occasion to inquire into 
the system of gas production described by the 
author, and was surprised at the immense yield of 
gas claimed to be evolved from the fuel. It was 
said one ton of slack coal yields about 150,000 cubic 
feet of producer gas. The speaker appeared to 
have some difficulty in accepting this in view of the 
yield of ordinary burning gas from a ton of coal. 

Sir Lowthian Bell pointed out in reference to Mr. 
Adamson’s remarks, that the water played an 
important part in the production of this gas, and 
there was also the carbon, which in gas works was 
left in the retorts in the shape of coke. The 
speaker had tried to persuade people to introduce 
this kind of gas for general illuminating purposes, 
but he might as well, he said, have asked them to 
use gunpowder for burning in their grates, It was 
objected that the gas was highly poisonous, and in 
addition to that there was no scent to it, so that an 
escape would not be readily detected. The speaker 
pointed out that in spite of this several cities in the 
United States, considerably over a hundred, had 
adopted the system, and no one had been killed yet. 
r. Stead, of Middlesbrough, had seen the in- 
stallation at Mr. Wilson’s house in which lighting, 
heating, cooking, &c., were done by_ this gas, and 
the thing that struck him more especially was the 
labour-saving aspect of the question, As to fatal 
consequences through an escape of gas, carbonic 
oxide was certainly very poisonous and was in- 
odorous, but its presence could be made noticeable 
by mixing it with some hydro-carbon compounds, 
Mr. James Riley said that he had estimates put 
before him as to the use of this gas, and found 





that, although it might be cheap enough in itself, 
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satisfying Mr. Wilson’s friends, brought it to an 
equality in cost with existing systems. 

In replying to the discussion, Mr, Wilson said 
that there were 300 cities in America in which the 
system of illumination described had been adopted, 
and in none of these had there been more fatal 
accidents than in ordinary oases. Theoretically 
carbonic oxide gas was more poisonous than the 
common kind, but this was not a matter of great 
consequence, as either was powerful enough to kill. 
It was true that this gas had no smell, but the in- 
troduction of naphtha refuse answered this objec- 
tion in a very complete manner. He would point 
out that the Leeds Corporation gas was the cheapest 
in England, and if the system he had described in 
connection with the Leeds Forge had succeeded 
there, it surely would in cities where gas was 
cheaper. As to the observations of Mr. Riley, he 
thought that if that gentleman would inquire again 
he would find modifications had been made in 
regard to the matter alluded to. 

This concluded the first day’s (Wednesday’s) busi- 
ness. 

Contrnvous Movuipinc Macuinery. 

The first paper read on Thursday, the 10th inst., 
thesecond day of the meeting, was contributed by Mr. 
James Johnston, of Manchester, and was entitled 
‘Continuous Moulding Machinery at the Works 
of M. Godin, at Guise, France.” As will appear 
by the few notes on the discussion, which we sub- 
join, the author laboured under the disadvantage 
of having no proper wall diagrams by which his 
description of the apparatus could be followed. As 
this paper is to come forward again, and as the dis- 
cussion did not turn on any of the details of the 
machines, we will not give any abstract of it now, 
but hope to publish it with the illustrations at a 
future date. The opening part of Mr. Johnston’s 
paper contained a tA interesting description of 
the manner in which the late M.- Godin managed 
his works, and the advantages that followed ad- 
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(For Description, see Page 481.) 


mitting his workmen to a share of the profits. This | 
is an illustration on a large and practical scale of a 
question of great and national importance to any 
manufacturing country. As, however, there was no 
discussion on this part of the paper it is unnecessary 
for us to make further reference to it here. 

The discussion on Mr. Johnston’s paper was 
opened by the President, who said that in no de- 
partment of an engineering establishment had more 
dependence to be placed on the men than in the 
foundry; and therefore any substitution of me- 
chanical devices for hand labour was additionally 
welcome. 

Sir Bernhard Samuelson also wished to bear testi- | 
mony to the advantages of machine moulding, for | 
better castings were obtained by this system. He) 
would have been glad to offer some observations on 
Mr. Johnston’s paper had he been able to follow 
the descriptions of the mechanism therein given. 
The diagrams suspended on the walls were too 
small to be seen by any one not quite close to them, 
and it was impossible to follow the descriptions 
without the aid of illustrations. He, therefore, 
proposed to adjourn the discussion until the paper 
with the diagrams had been published in the Trans- 
actions. The President agreed with Sir Bernhard, and 
thought also specimens of the castings referred to 
might have been sent. After some further remarks 
from various speakers Sir Bernhard Samuelson pro- 
posed that the discussion should be adjourned until 
the autumn meeting in Edinburgh, when doubtless 
there would be several Scotch ironfounders present. 
The resolution was seconded by Mr. Jeremiah Head, 
andthen carried. Mr. Head pointed out that it would 
be well if the Institution rendered help to con- 
tributors of papers in preparing the necessary dia- 


grams, a course that was followed by the Institution | 


of Mechanical Engineers. Mr. Johnston explained 
that examples of the work would have been ex- 
hibited had it not been that the death of M. 





Godin had caused a good deal of disarrangement of 


affairs at the works in France. He promised that 
suitable specimens should be on view at the ad- 
journed discussion, and: also suitable cartoon dia- 
grams, 

STEEL For Guns. 

Two valuable papers, contributed by Major L. 
Cubillo, Spanish Artillery, Ordnance Works, Trubia, 
was then read. The title of the first was ‘‘On 
the Manufacture and Treatment of Steel for Field 
Guns ;” and that of the second, ‘‘On Steel Cast- 
ings for the Manufacture of Guns.” These papers 
were discussed separately, and as we intend printing 
the papers in full in our next issue, we will postpone 
our report of the discussions until the papers appear 
in our columns. Our readers will then have the 
advantage of being able to read the papers before 
the discussions founded upon them. 


ARSENIC IN [RON AND STEEL. 


After the two long discussions on Major Cubillo’s 
papers were concluded, a contribution was read from 
Messrs. Pattinson and Stead, of Middlesbrough, en- 
titled ‘* On the Behaviour of Arsenic in Ore and 
Metal during Smelting and Purification Processes.” 

The authors had made a special study of this 
subject, as the amount of written matter in con- 
nection with it is of the most meagre description. 
Arsenic is widely distributed, and traces of it may 
be found in most ores, especially those of a sul- 
phurous nature. <A large number of instances of 
the percentage of arsenic in iron ores, &c., are 
given ; the observations representing the work of 
examinations extending over several years. It isa 
prevalent idea that arsenic is expelled from iron 
ores when they are charged into the blast furnace 
as it is from arsenical pyritics by calcination. In 
order to ascertain the correctness or otherwise of 
this theory, the authors calcined small quantities of 
arsenical pyrities and ores : (1) in open vessels with 
free access of air ; (2) in the same way, but in the 
presence of free lime ; (3) in closed vessels in 4 
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reducing atmosphere. 


given in detail in the paper, and go to show that quantities are present at first. ; 
although the greater part of arsenic is readily | has an important influence in preventing or re- 
| tarding the volatilisation of the arsenic, even in 
difficult to expel the last presence of free charcoal. Lime readily combines 
traces, and that practically none is removed | with arsenic trioxide, and the latter cannot be 


removed, in the absence of lime, by open cal- 


cination, it is very 


The results obtained are|from iron and manganese ores when only small 
Also that lime 








removed by calcination. If, however, such a com- 
pound be heated to whiteness in presence of char- 
coal every trace of arsenic is reduced and volatilised, 
and a residue of pure lime remains, 

Further experiments were made. Various ores 
were mixed with sufficient carbonate of lime and 
charcoal to flux and reduce them, and the metal 
resulting was tested for arsenic. The results are 
given ina table, and go to prove that in all the 
cases tried, excepting with an ore rich in manga: 
nese, the iron had in it practically all the arsenic 
contained in the ore. The authors found, as a 
matter of experience, that when arsenic is present 
in the ore used in the blast furnace, it is pre- 
sent in the pig produced ; as nearly as possible in 
the same ratio to the iron as it was in the ore. 
Careful examination was made of the dust from 
blast furnace flues, but no more than traces of 
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arsenic were found when smelting slightly arsenical 
ores ; but as much as 0.05 per cent. was found 
in the dust from gas furnaces making ferro-manga- 
nese. 

When iron ores are reduced, on the outside of 
each lump an envelope of metallic iron is first 
formed. If arsenic were volatilised from the interior 
it would have to pass through the heated surface of 
spongy metallic iron. To investigate the effect 
of this, spongy metallic iron was heated to red- 
ness in a tube, and a current of arseniurretted 
hydrogen was passed through it. The whole of the 
arsenic was instantly appropriated by the iron. Two 
other experiments were also made, the result clearly 
showing how unstable arsenical compounds are in 
contact with heated iron, and how small a chance 
there is, even if the arsenic were readily volatilised 
by heating, of its escaping. Rich manganese ores 
are not reduced to the metallic state in the upper 
part of the blast furnace, and, as practically little 
iron is present, any arsenic compounds volatilised 
might reasonably be expected to escape when the 
material got hot enough. The presence of arsenic 
in the flue dust confirms this. Other instances are 
given in corroboration of what has been stated. 

Turning to the acid Bessemer process, the 
authors analysed the pig metal and the steel pro- 
duced, the results being given in detail. In most 
cases scrap of unknown composition was used 
to cool the metal, so that no very exact conclusion 
could be arrived at; but it was proved that 
practically no arsenic is removed by the Bessemer 
process. Investigations with the acid open- 
hearth process showed like results. In the basic 
Bessemer process, on the other hand, it was 
proved that small quantities of arsenic at least 
are not removed. The authors had not an oppor- 
tunity of investigating the behaviour of arsenic in 
the open-hearth basic process, so an experiment 
was made on a small scale. The metal before treat- 
ment contained 3.21 per cent., and after treatment 
3.39 per cent. of arsenic. A second experiment 
was made with metal containing nearly 12 per cent. 
of arsenic. It was not completely decarburised, but 
contained 10.74 per cent. of arsenic after treat- 
ment, while the slag contained 0.66 per cent. of 
arsenic. Had phosphorus been present in anything 
like equal quantity a large proportion would have 
been removed. In both cases an excess of oxide of 
iron was added. 

Speaking of the physical effects of arsenic the 
authors contend that 0.02 to 0.04 per cent. present 
in pig are not injurious for steelmaking, as the 
hematite pig of Cumberland goes to show. They 
had met with a soft steel, said to be of exceedingly 
good quality, which contained about 0.2 per cent. of 
arsenic. It would, therefore, appear that that 
element had nothing like the injurious properties of 
phosphorus, but the authors would speak only in 
general terms in absence of closer proof. But there 
can be no doubt that the tendency of arsenic is to 
weaken the metal. Other facts and opinions bear- 
ing on this branch of the question are given. 

‘The paper next deals with the method of deter- 
mining the percentage of arsenic in iron and iron- 
making materials, after which the necessity is in- 
sisted on of first removing arsenic from materials in 
which it is desired to determine the amount of 
phosphorus. This is an important point, for the 
two elements are, as the authors state, weighed 
together in the precipitate both in the magnesia 
process of determination of phosphorus and in the 
molybdate process. Processes by which the arsenic 
may be first removed are described. 

The discussion on this paper was taken with that 
contributed by Messrs. F. W. Harbord and A. E, 
Tucker, which was next read. This paper was en- 
titled ‘‘ Note on the Effect of Arsenic on Mild 
Steel.” 

The authors commenced by pointing out that no 
systematic experiments seem to have been made to 
determine the effect of arsenic on wrought iron or 
mild steel. Shafthautlissaid to kaveheld the opinion 
that steel always contained mcre or less arsenic, 
which often greatly improved its qualities. The 
authors made a rich alloy of arsenic (15 per cent.) 
and iron practically free from other metalloids. It 
was fusible at a full red heat, iron grey in colour, 
very brittle, crystalline, and gave off strong 
vapours of arsenic on re-melting. By aid of this 
there were obtained a series of twelve alloys of 
basic steel, varying from .07 per cent. to 1.20 
per cent. Bars composed of these alloys were 
rolled. With arsenic from nil to .093 the bars 
‘rolled perfectly” ; from .191 to ,184 they “rolled 





fairly” with the exception of one sample contain- 
ing .233, which ‘‘ rolled poorly.” Three bars were 
made from blown metal. They contained .05, .083, 
and .148 of arsenic and ‘‘ rolled very badly.” In 
fact the red-shortness was so extreme that no fur- 
ther trials were made with them. During the 
rolling of the bars the garlic smell of arsenic was 
very perceptible in all but the four lowest speci- 
mens. Although the samples did not exhibit the 
ordinary signs of red-shortness, all, with the ex- 
ception of the first three which were lowest in 
arsenic, showed surface cracks, some very deep. 
Tests for tensile strain, cold bending, plating, and 
welding were then made from the bars obtained. 
The results are given in two tables contained in 
the paper. The following is a generalisation of 
the results obtained. In the smith’s tests it was 
shown that percentages of arsenic not exceeding 
0.170 do not appear to affect the bending proper- 
ties of steel at ordinary temperatures ; above this 
percentage, however, cold-shortness begins to ap- 
pear, and rapidly increases, until, with a per- 
zentage of 1 per cent., the metal becomes so brittle 
as to break on dropping a bar of it on to aniron floor. 
Arsenic inany of the percentages given does not affect 
the plating out of steel ata full red heat, but its 
influence on welding is very great, being percep- 
tible with 0.093 per cent., this difficulty increasing, 
until, with 0.350 per cent., the bars would not 
stick together, but split and broke up on continuing 
the trials. With regard to machine tests the per- 
centages of arsenic not exceeding 0.92 raise the 
tensile strength of steel in a marked degree ; above 
this percentage there are indications of a fall in 
tensile strength. Arsenic lowers the elastic limit 
of steel, the decrease in elongation and reduction of 
area being very marked. Steel containing arsenic 
is made considerably harder by quenching. This 
was seen more plainly in the case of a sample made 
with blown metal. 

On the discussion on these two papers being 
opened, Mr. Blair, of Stockton, rose at the invita- 
tion of the President, and read a long statement 
which he had prepared. He had, he said, taken 
great interest in the effect of the rarer minerals on 
iron and steel. He had nothing new to offer, but 
thought that reference to the authorities he had 
consulted would be of some value. He trusted 
that the researches of the authors would be fol- 
lowed up by others on the rarer elements, of which 
our knowledge was at present very incomplete. We 
regret we cannot follow Mr. Blair in his interesting 
references, for which we must refer our readers to 
the Transactions of the Institute. In concluding 
Mr. Blair said that the question of the effect of 
those elements which were never looked for in 
analysis was one of great importance. English 
metallurgists as a rule only determined the quanti- 
ties of carbon, silicon, sulphur, phosphorus, and man- 
ganese ; they didnot look for arsenic, copper, and the 
rarer minerals, On the other hand German and 
Swedish chemists searched for almost every element 
on the list. Yet we talked about ‘‘ the mysterious 
properties of steel,” or the treachery of the ma- 
terial. But mystery and treachery only meant igno- 
rance on the part of those who had to do with the 
metal. There was no mystery when one under- 
stood a thing, and he was convinced that the more 
closely they pushed their inquiries the less they 
would talk of the mystery and treachery of their 
materials. 

Mr. Edward Riley said that the practical question 
involved in the subject under consideration, was 
very serious. He referred to the labours of Dugald 
Campbell, who, thirty years ago, had first got arsenic 
out of pyrites. He also discovered arsenic in hema- 
tite ores about the same time or rather earlier, viz., 
in the year 1850 or 1851. The speaker had made 
some drills from a steel containing a good deal of 
arsenic, but they were very brittle. Arsenic occurred 
pretty generally in spiegel and ferro-manganese. 
The speaker also wished to point out that many 
differences given in analyses of ores and of pig iron 
might be due to arsenic being estimated as phos- 
phorus. But in the present system of determining 
the percentage of phosphorus in iron, the arsenic 
disappeared as a volatile chloride. The speaker 
enlarged on this point, discussing the chemical 
methods by which tests were made. The practical 
bearing of the case was very important. It has 
become a common practice in the case of cargoes of 
iron ore to guarantee the phosphorus to be below a 
certain point. The speaker had made an analysis 
of iron ore in connection with this matter, and a 
samvle from the same lot was submitted also to 





Messrs. Pattinson and Stead. The latter gentle- 
men brought out the percentage of phosphorus 
a very little higher than the speaker did, the 
difference being only in the third place of decimals. 
The speaker quoted the exact figures. He con- 
sidered that near enough for practical purposes, but 
apparently the parties commercially interested were 
not of his opinion. At any rate, Mr, Riley wrote 
a very strong letter on the subject, pointing out 
that scientific men might split hairs for scientific 
purposes ; he did not expect practical men would 
follow such a course for commercial purposes. It 
was not to be expected that analyses could be made 
in the ordinary way, so close as thousandths per 
cent. ; he considered hundredths per cent. near 
enough for all practical purposes. 

Mr. Edmund Tosh said that it had been shown in 
the papers that in chemical analyses arsenic might 
easily be mistaken for phosphorus, and no doubt 
the mistake was often repeated. But it was also 
shown by the authors that, from an engineer's point 
of view, arsenic was not nearly so bad as phosphorus. 
Sellers of pig iron often guaranteed it to contain no 
more than .04 of phosphorus. But if the arsenic 
was mistaken by the chemist for phosphorus and 
there was actually .04 of each, the verdict would be 
given that there was .08 of phosphorus present, and 
the carge would be condemned. This was a most 
important point, and he was glad that an opportunity 
had been given of bringing it very forcibly before 
the notice of chemists who were in the habit of 
making such analyses. In his own experience he 
had sent out cargoes of pig iron to the United 
States under the usual .04 of phosphorus guarantee, 
but the analysis made for the purchasers showed .07 
of phosphorus. He then had another analysis made 
by an eminent firm, who always paid attention to 
the arsenic, and the analysis came out quite satis- 
factory, being well within the guarantee. 

Mr. Bauerman rose to speak, but at the invitation 
of the President, in consideration of the late hour, 
said he would submit his criticism in writing. 

The authors did not reply. 


A New TINTOMETER. 


The last paper read at the meeting was contri- 
buted by Mr. H. Le Neve Foster, and was entitled 
‘On a New Instrument for the Measurement of 
Colour, more especially as applied to the Estimation 
of Carbon in Steel.” The apparatus in question has 
been patented by Mr. J. W. Lovibond, of Salis- 
bury, and may be used for matching carbons in 
steel by the Eggertz colour method or by Stead’s 
alkali method. It gives two fields of view under 
similar monocular conditions, freed from any errors 
which may arise from the introduction of unequal 
side lights; and also the different powers of distin- 
guishing colour that often exist in theZeyes of the 
observer. A standard set of coloured glasses, 
each set being the same colour, but regularly graded 
for depth of tint, go with the instrument. By using 
several superimposed glasses from a set, a depth of 
colour is represented by the aggregate of tint number 
on glass used, whilst glasses from a different set . 
produce a composite colour, and the exact propor- 
tion of each component colour can be read off. 
The instrument consists of a tube, divided by a 
central partition, terminating at the eye- piece 
in a knife edge. At the other end of the in- 
strument are two apertures of equal size, and 
alterable in size or shape by means of =. 
The whole is so arranged that the only light 
which can possibly meet the eye of the ob- 
server must first pass in equal quantities through 
the standard glasses in one tube, and the liquid to 
be gauged in the glass vessels in the other tube. 
Another advantage claimed is that the liquids to be 
examined are always placed in gauged glass vessels 
with parallel sides, so that the thickness of stratum 
is always the same. The author, wishing to see how 
far the different standards of several steel works 
varied, obtained from Mr. Stead two samples of 
standard steel, in which the carbon has been esti- 
mated by combustion. Two samples of the steel 
were sent to each of eighteen different chemists, 
all connected with various large steel works, and 
they were asked to compare them for carbon with 
their standards. The author quotes the results 
sent him, from which it would appear that the 
carbons in one sample vary from 17 to 25 per 
cent., and in the other from. 38 to 65 per cent. 
The results are significant, and worth noting. 
Mr. Foster does not attribute the difference alto- 
gether to the fault of the manipulators, but rather 
to variation in standards, and the variation in the 
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composition of the bar, through unequal distribu- 
tion, must be remembered. - 

There was no discussion on this, and the meeting 
terminated with the usual formal proceedings. The 
next meeting will be held in Edinburgh on the 21st, 
22nd, and 23rd of August. 

We shall next week deal with the discussion on 
Major Cubillo’s papers. 





PRIESTMAN’S PETROLEUM ENGINE. 

THE engraving on page 478 is a perspective view 
of the petroleum engine manufactured by Messrs. 
Priestman Brothers, of Hull, and 73a, Queen Victoria- 
street, E.C., under the patents of Priestman, Hume, 
and Etéve. The distinguishing feature of this engine is 
that it is driven by ordinary paraffin oil, the refined 
petroleum of commerce, which is used for lamps in 
millions of houses in all parts of the globe. Engines 
have previously been constructed which have used the 
lighter products of the distillation of petroleum, such 
as benzine, gasolene, and the like, but they have 
laboured under the disadvantage of employing a dan- 
gerous explosive fluid, which the fire insurance offices 
often refuse to allow to be stored on premises covered 
by their policies, or at best only permit under an en- 
hanced rate of premium. The ordinary paraffin, on 
the contrary, involves no such disabilities. It does 
not give off an inflammable vapour under usual 
conditions at any atmospheric temperature, and it 
cannot be ignited in bulk. A lighted match falling 
into it is extinguished as immediately as if it had 
dropped into water. Paraffin can be bought in every 
country village and wayside hamlet in Europe, and 
indeed in all civilised parts of the world, and there 
is the prospect that its price will fall steadily in 
the future, as the various known sources of supply 
become opened up. At present its price in this country 
is such that the cost of oil for driving the engine is 1}d. 
per brake horse-power. This is equivalent to the ex- 
pense of running a gas engine with gas costing 3s. 6d. 
per thousand cubic feet. 

As will be seen from the engraving, the general 
appearance of the engine resembles that of the Otto. 
The differences are principally matters of omission ; we 
miss the well-known slide at the back of the cylinder, 
the ingenious drop lubricators, and the hit-and-miss 
device of the governor. On the other hand we have 
a pair of small pumps, driven from an eccentric, and 
inside the bed, out of sight, we have the oil tank and 
the means for vaporising the fluid. There is also a 
galvanic cell and an induction coil for igniting the 
combustible mixture in the cylinder, and a contact 
arrangement for closing the circuit at the moment 
when the compression is complete. 

The cycle of the engine is the same as that of the 
Otto, there being one explosion in each two revolutions. 
The pump at the side of the engine forces air into the 
oil reservoir, on which is a valve loaded to 5 lb. on the 
square inch. The air carries the oil with it in the form 
ot a fine spray or mist into a heating chamber kept at 
a considerable temperature by a jacket in which 
circulates the products of combustion from the 
cylinder. Here the mixed air and oil are raised toa 
temperature’ of about 300 deg. Fahr., and are then 
drawn into the cylinder through a lift valve, together 
with more air to form the charge. This charge is 
compressed in the usual way, and is then fired by an 
electric spark. At the end of the working stroke the 
exhaust valve is opened and the products of combus- 
tion discharged. The engine is Sp ee by a 
governor, which controls the flow of oil from the tank. 
There are no lubricators on the cylinder, the charge 
acting perfeetly in this respect, keeping the surfaces 
bright and smooth. The combustion is perfect, the 
whole charge being evacuated as gas, and none remain- 
ing as carbon to clog the cylinder or valves, 

t is impossible not to admire the simplicity of the 
design of this engine, All the valves are of the lift 
type, and act, with the exception of the exhaust valve, 
automatically. There is no slide to be adjusted, and 
no external light. Once the engine is in action it runs 
without. attention, and may be left for hours without 
an attendant, with the certainty that nothing can go 
wrong. Messrs. Priestman are elaborating designs for 
portable, tramway, and launch engines of this kind. 
For the first two of these purposes it will have the great 
advantage that it requires no water beyond the cooling 
water carried in the base, and which lasts for nine 
hours without renewal. The fuel also is much lighter 
than coal, An engine can be seen at work at 73a, 
Queen Victoria-street, E.C. 








PROPOSED DOCK FOR BOMBAY. 
Some twenty years ago the Government of India 
caused to be constructed for use at Bombay a large 
hydraulic lifting dock, the intention being to emplo 
it for cleaning and docking-the Indian troopships. tt 
was placed in position, but for reasons which we need 
not inquire into now, it was never used for the purpose 
for which it was designed, and, indeed, for many years 
it lay perfectly idle. Latterly the Peninsular and 








Oriental Steamship Company have utilised it to some 
extent, but they have not lifted any of their large 
ships by it, because they hesitate to place too great 
a weight on the dock. During its long period of idle- 
ness some of the parts have become weakened by corro- 
sion, and until it has been thoroughly overhauled, it is 
considered advisable to use it with caution. 

Bombay is, however, not without graving docks. 
The Government constructed three many years ago at 
a very great expense. But since that time the increase 
in the size of ships has rendered these docks almost 
obsolete. The largest has a length of 306 ft., a breadth 
of 634 ft., and a depth on the sill, at high water of 
ordinary spring tides, of 184 ft. It is evident that 
such a dock could only receive a small war vessel. The 
geological formation of the district is alluvial mud 
resting upon granite. The depth of the mud varies, 
but is usually not very great, and where it ends the 
granitecommences, there being no intervening material. 
On such ground as this the excavation of a gravin 
dock was naturally most costly, for it had to be blaste 
out of the solid rock, as had likewise the channel 
leading to it. Inthe face of this circumstance it is not 
surprising that the dock was kept of very moderate 
size and depth. As regards the mercantile marine, 
Bombay isnotmuch better provided with gravingdocks, 
The largest belongs to the Peninsular and Oriental 
Steamship Company. This measures 415 ft. in length 
by 67 ft. in breadth, and has 18 ft. of water on the sill 
at ordinary springs. It thus happens that the impor- 
tant port of Bombay is without proper docking facilities 
suitable for modern steamers of large size. Vessels 
of medium size can be accommodated, but not the fine 
passenger boats of the chief lines. It is, therefore, pro- 
posed to build a pair of new docks which shall be able to 
receive the largest vessels ona neap tide. The concession 
for the project has been granted to Mr. James Bowack, 
superintendent engineer B P. S. N. Company, Ash-lane, 
Bombay, at present of 9, Fenchurch-street, London, 
who has devised a most ingenious plan of carrying out 
thework. Commercial considerations forbade him pro- 
ceeding on the old lines of excavating the rock. The 
dock must be built on the rock and not in it, and this 
condition obliged him to select a site where the rock 
had the necessary depth of water upon it. This 
site is marked on the map (page 479), and is situated 
in the harbour quite away from the shore at a point 
where the tide will carry a vessel in to it, and where 
no channel will need to be cut. Upon this spot 
there is to be built a construction, which is practically 
anisland. It is to be formed of four parallel walls, 
arranged two and two, and each pair united by a semi- 
circular end wall (Fig. 2). Each pair of walls will 
inclose a dock, 600 ft. long by 65 ft. broad. A bridge 
will be thrown across the two inside walls, and upon it 
will be workshops, stores, and the like. 

A section through the docks is shown in Fig. 3, and 
an enlarged section of one of the walls in Fig. 6. Each 
wall is to be built, in lengths, of wrought-iron caissons 
sunk by the pneumatic method. The caisson will be 
floated over the spot where it is to rest, and will be sunk 
on to the rock. The men will then enter the working 
chamber at the bottom through the air lock and shaft, 
and will clear out the ground until the walls of the 
caisson bed firmly on the rock, the latter being cut away 
until a firm and even bearing is obtained. The chamber 
will then be filled with cement concrete, commencing 
with a very rich concrete to insure adhesion between 
it and the rock. When the first piece is fixed another 
caisson will be sunk close to it, and the two bolted 
together. The ends of the two caissons will then be 
taken out, and so the construction will proceed until 
all the caissons are in place. The roof of the working 
chambers will then be taken off, and the entire space 
tipped full of concrete to form one monolithic mass. 
In this way the whole of the walls will be erected. 
The floating caissons, which form the gates of the 
docks, will, in the first instance, be temporarily fixed 
at the extreme entrances, and then the docks will be 

jumped out and the mud removed. A sill will then be 
built in masonry for the caisson to rest upon, and the 
dock will be complete. 

This scheme appears to be perfectly feasible, and to 
promise a thoroughly good and efficient dock at a com- 
paratively small expense. There will be a minimum 
depth of water of about 22 ft..at neap tides, and a 
maximum of 28 ft. at springs. The estimated expendi- 
ture is 160,000/., a very moderate sum for an under- 
taking of such magnitude and usefulness, 





THE EMERY TESTING MACHINE.* 
By Mr. Henry R. te y Stamford, Connecticut, 


A.most from the commencement of modern engineer- 
ing practice the need has been recognised of obtaining 
accurate knowledge of the strength of materials as a basis 
for all work of design and construction ; and the earlier 
engineers addressed themselves to this object with an 
earnestness and intelligence which will always command 
admiration, especially in view of the fact that the circum- 


* Paper read before the Institution of Mechanical 
Engineers. 








stances of their times required all such work to be done 
at their own expense, and usually with their own bands 
and heads. The ability which they brought to bear upon 
it, and the thoroughness with which it was accomplished, 
are best evidenced by the fact that the determinations of 
Tredgold, Buchanan, Rennie, and many others, were 
accepted by the engineering profession at large for more 
than half a century, and have only recently been super- 
seded by the more accurate and extensive determinations 
of later investigators, assisted by modern appliances, and 
often aided materially by governmental support. 

Nearly all the earlier determinations of the strength of 
metals, whether made by the older authorities above 
named, or by the succeeding shan represented by Fair- 
bairn, ‘Stephenson, Clark, Kirkaldy, and many others, 
were based upon small specimens, of which the greatest 
transverse dimension rarely exceeded 1 in, The coefficients 
determined from these small specimens were for a long 
time accepted as a true index of the resistance per unit of 
section in all structural members composed of the same 
material, whether of large or small size. In recent years, 
however, engineers have had forced upon their attention 
the fact that material produced and used in large masses 
does not generally possess the same physical qualities as 
in the smaller and carefully prepared forms that were 
usually adopted in making the earlier experimental inves- 
as ge All doubts on this point were speedily dis- 
pelled, as soon as testing appliances were provided, how- 
ever crude, of capacity sufficient to test specimens of even 
the smallest sizes usually employed in engineering con- 
struction. As a result the present tendency is towards 
the multiplication of testing machines, for enabling every 
large engineering works to test the whole of its important 
material ; and is still more markedly in the direction of 
employing machines of such capacity and strength as to 
enable material of all kinds and of nearly all dimensions 
used in practice to be tested up to the point of deformation 
or destruction. 

In the United States, the importance of this matter 
was early recognised and discussed, with the result that 
in 1875 a committee was appointed by Con for the 
special object of conducting investigations in regard to 
the strength of materials, and funds were appropriated 
for the purpose. This body, which became known as the 
United States Board for testing iron, steel, and other 
materials, entered upon their work in 1875, and during 
that and the succeeding three or four yeara made a great 
number of experimental investigations which were subse- 
quently published by the United States Government, and 
have been of great value. One of the most important 
actions of the Board, and the one which probably con- 
stitutes their chief monument, was the acquisition of the 
400-ton (American ton of 2000 lb, 400 tons American 
= 357 tons om ry testing machine erected at the United 
States Arsenal at Watertown, Massachusetts, and still 
situated there. From the commencement of their work, 
the Board recognised the importance of securing a testing 
machine possessing a degree of accuracy far greater than 
had previously been attained, and enabling it to be 
justly ranked as an instrument of precision, A ma- 
chine of 800,000 lb. or 357 tons capacity was accord- 
ingly ordered from Mr, A, H, Emery, of New York, 
which was guaranteed by the maker to possess the 
stipulated qualities of precision, endurance, and general 
adaptability to the work. The machine was completed 
and put into use in 1879, since which year it has been in 
constant service, having tested up to the present time 
more than 15,000 specimens, of dimensions varying 
throughout the entire range of its capacity. It was sub- 
jected originally to a test load of 1,000,0001b. or 25 per 
cent. beyond its intended limit. The largest section of 
wrought iron that has been broken in it had a diameter 
of 5.04 in., or an area of 20 square inches. The machine 
will test in tension specimens up to 28 ft. long by 30in. 
wide, and in compression columns up to 30 ft. long. Its 
sensitiveness is such as to show distinctly on the indi- 
cator a force of only one pound applied to the specimen. 
During all its years of constant service, it has maintained 
unimpaired its efficiency, accuracy, and sensitiveness, and 
is to-day as perfect in its action as when first erected ; 
its mechanism is remarkable as well for originality as for 
perfection. 

During the past five years the construction of — 
machines on the Emery system has been segnlasiy carri 
on in the works of the Yale and Towne Manufacturing 
Company, Stamford, Connecticut, under the direction of 
the writer, where numerous machines have been built 
of various dimensions and capacities adapted to the 
requirements of commercial work. It is therefore believed 
that a description of one of these machines, including what 
is novel and worthy of remark in its details, will not be 
without interest to English engineers. The designs 
selected for description are those for a vertical testing 
machine of 300,000 lb., or 133 English tons capacity, two 
of which have already been built and have proved ex- 
ceptionally excellent in actual service. The engravings 
on the succeeding pages illustrate clearly the construction 
of this machine. 

Principles of pe Machine.—In the broad principles 
of construction on which the Emery ape of testing and 
weighing machinery rests are included two radically new 
and highly important elements, namely : 

1, An arrangement of hydraulic c 
ph , capable of receiving without injury pressures 
and shocks of great intensity, and of transmitting these 
simultaneously, without loss from friction, to a convenient 
point for the purpose of measuring and recording them; 
and capable also of reducing them to such lower term or 
d as may be desirable. 

i A means for flexibly uniting a vibrating scale beam 
either to a fixed abutment orto another beam of the same 
system, in such manner as absolutely to eliminate friction, 


robers and dia- 





and to preeerve indefinitely the fulcrum intervals or dis- 
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tances precisely as first adjusted, and to resist and trans- 
mit all the pressures and shocks to which the fulcrums 
are subjected, without in the slightest degree impairing 
their sensitiveness or durability. 

Hydraulic Chambers.—The hydraulic construction is 
such that through it the load or strain put on the specimen 
is transmitted without loss to a hydraulic chamber or 
**support” in which is confined a thin film of liquid, 
usually 0.015 in. in thickness, the plane of which is normal 
to the axis of the machine and to the direction of strain. 
The area of this film is such that the maximum strain 
applied to the specimen, and through it to the hydraulic 
support, shall not be more than can be borne with safet 
in its most exposed fest by the thin diaphr: whic 
seals the chamber. ere may be several of these sup- 
porting chambers, as in the case of the Watertown 
machine, where the load is received upon four such 
supports; or there may be only one, as in the case of 
the machine now to be described. The pressure per 
square inch on the liquid within the hydraulic sup: 
port is transmitted through a small copper tube with- 
out loss from friction or otherwise, to a much smaller 
chamber or “‘ reducer,” containing a similar thin film of 
liquid. The acting area of the Fiquid in the reducer is 
less than that in the larger chamber or support, in 
the proportion in which the load on the specimen is 
desired to be reduced before it is received upon the beams 
in the scale case where it is measured or weighed. In the 
present machine this reduction is as thirty toone. The 
maximum load of 300,000 Ib. on the large support is thus 
reduced to a maximum of 10,000 lb. on the reducer; and 
this latter strain is all that is transmitted to the beams 
in the scale case. The elastic resistance to bending of 
the sealing diaphragm in the hydraulic support causes 
a slight reduction of the pressure transmitted to the 
liquid under the sealing diaphragm of the reducer. 
As the diaphragms, however, are of very thin sheet 
brass, usually not more than 0,005 in. thick, and as the 
maximum motion of the piston of the support is less 
than 0.001 in., while the free span of the diaphragm is 
0.10 in., this reduction in pressure is very slight, and is 
practically immaterial, for the reason that it is fully 
taken account of in the adjustment of the weighing me- 
chanism. : 

Levers.—In the scale case containing the weighing 
mechanism the pressure transmitted from the reducer is 
received at one end of a system of levers, and is accurately 
measured by means of devices described later on. It is 
first received upon a single lever having a ratio of twenty 
to one, whereby »sth of the pressure is transmitted to a 
second lever, from which is suspended a series of poise 
rods arranged to carry the balancing weights for weighing 
the load, This second lever, having a ratio of twenty-five 
to one, is also connected to a third lever or indicator bar, 
the arms of which are us forty to one. The motion of the 
point of the indicator bar is consequently 20,000 times 
that of the reducer piston, and therefore 600,000 times 
that of the piston in the main support, which is directly 
connected with the specimen under test. As the force 
required to move any one of the poise weights for showing 
a ehange of balance will vary directly as the square of the 
velocity of its movement, it follows that, since the poise 
weights move only ‘4th as much as the indicator, their 
resistance to the movement required by the indicator for 
showing a change of balance is only rgsyth part of what 
it would be, if, as in other scales, the same extent of 
movement had to be made by the very lever carrying the 
the weights. A movement of z a Do iB at the specimen 

roduces a motion at the indicator point of ,4 in., which 
is easily visible ; and, being resisted by no friction, and 
having only so slight a resistance of inertia from the poise 
weights, the indicator shows clearly any slight or sudden 
change in the balance of the scale. It thus enables the 
exact point to be detected at which the load falls off 
slightly, as in the case of a tension specimen when a 
strain is reached which gives it a slight permanent set ; 
the sudden change in the balance of the machine, shown 
by the vibration of the indicator, at once denotes the point 
at which the limit of elasticity in the specimen is reached. 
This is due to the fact that a slight reduction in the strain 
always occurs at that point, owing to the sudden elonga- 
tion of the specimen, which is practically instantaneous, 
while the movement of the straining press for taking up 
this slack — a sensible length of time. 

Fulcrum Plates.—Each of the supporting and connect- 
ing fulcrums in the system of levers consists of a thin plate 
of tempered steel, and acts absolutely without friction or 
back-lash. Each fulcrum plate offers a slight elastic re- 
sistance to bending, but'this resistance is recognised and 
fully balanced in the adjustment of the poise weights ; in 
other words, if this and the other elastic resistances of the 
mechanism amounted to ychoth part of the load, the poise 
weights would then need to be ravoth part lighter than if 
the mechanism offered no such resistance, The poise rods 
which carry the balancing weights are also suspended by 
thin stee) plates, which give no frictional resistance. In 
common scales there is unavoidaoly a large frictional re- 
sistance, whereby more or less of the pressure transmitted 
by the load is absorbed, and thus fails to reach the balanc- 
ing weights, This defect is magnified by the tendency of the 
frictional resistance, first to hold the balancing bar from 
moving forward~ until the pressure has accumulated 
somewhat; and then, after it has moved forward under 
this impulse and has been carried too far, to hold it in 
that advanced position and not allow it to recede and 
come to rest at the true point corresponding with the 
load. The Emery system of construction is such that 
none of these frictional resistances occur. Certain elastic 
resistances are developed at various points, but these are 
all duly considered in adjusting the poise weights as 
above stated. The distinction may be briefly stated thus: 
frict‘onal resistanee and elastic resistance both absorb 





THE EMERY TESTING MACHINE. 


Fig. 1. 


















































wer, but the former absorbs it finally, whereas the 
atter simply stores it up and subsequently gives back 
whatever power or impulse it has received. This differ- 
ence is one of great importance in any mechanism for 
weighing. 

e thickness of the fulcrum plates varies from 0,004 in. 
to 0.06 in, When they are 0.01 in. thick or more, they 
are used in compression; but when of less thickness 
they are usually employed in tension, When used in 
compression, they are held by being forced under pres- 
sures generally of 60,000 1b. to 120,0001b. per square inch 
of section, into ves planed or sawn in the pieces they 
are to unite; when used in tension, they are generally 
clamped in position, The maximum working strains on 
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the fulcrum plates whether in tension or in com ion, 
are usually limited to 50,000]%. per square inch. The 
exposed or free portion of each fulcrum plate varies in 
length from 0.lin. to 0.2in., this being the interval 
separating the two parts that are connected by the plate. 
The pos motion of the lever causes a bending of the 
fulcrum plate which carries it, but this bending is very 
minute, ey 6 only in the case of the fulcrum plates 
ing the last lever or indicator, and these are thin 
and long. The resistance of the fulcrum plates to bend- 
ing is very considerable, but is always well within the 
elastic limit of the material ; so that their resistance is 
entirely elastic, and not frictional, and is provided for as 
above explained. ; 
The above devices, whereby pressures of high maeey 
are received, transmitted, rendered visible, measured, 
are made available for their intended purposes by means 
of other details, equally novel and important, whereby 
the that receive and transmit the load are securely 
held against displacement or derangement in any direc- 
tion, save only one which is parallel to the true line or 
axis of strain: in which direction they are left entirely 
free to move, without friction of any kind, and without 
any resistances except such as are taken account of in the 
total resistance of the mechanism. ; 
Figs. 1 and 2 are two general views of the machine, 
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Fig. 1 being a front elevation and Fig. 2 a side elevation 
of the testing machine proper. In Fig. 3 is shown a plan 
or top view of the straining mechanism. 

In Figs. 4 and 5 is illustrated the scale case, containing 


the mechanism for measuring and indicating the strains | 


on the specimen, and the valves for controlling the action 
of the machine. Fig, 4 is a front elevation, and Fig. 5a 
plan of the scale case. 

In Figs. 6 to 13 are illustrated various details, 

Hydraulic Chambers.—The testing machine proper, 
shown in Figs. 1, 2, and 8, comprises the apparatus for 
holding and straining the specimen to be tested. -The 
bed or base of the machine, as shown more clearly in 
Fig. 8, consists of a hollow rectangular frame F of cast 


bottom and the other at the top, suitably united at their 
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four corners, and thus leaving an interior open space. 
Rising from the bed, as seen in Figs. 1 and 2, are the two 
main adjusting screws M, carrying the hydraulic strain- 
ing press P, the vertical adjustment of which is effected 
by means of the long nuts N, Fig. 8. The nuts are geared 
together, and are rotated equally by means of a vertical 
shaft and bevel gearing worked by a handle or belt pulley 
at X, Figs. 1 and 2. The fluid pressure is conveyed to the 
ram through the jointed tubes T. The hydraulic press 
acts in one direction for tension, and in the reverse direc- 
tion for compression and transverse strain ; in either case 
its pressure is directly transmitted to the specimen A. 
The upper holder U for holding the specimen is attached 
direct to the ram of the gy ype ; the lower holder 
Lis secured to the head block H, which in turn is con- 
nected by four steel bolts to the bottom block B, 1s shown 
in Fig. 7; these two blocks thus constitute a yoke or 
stirrup, which envelopes the hydraulic chamber or sup- 
port S. This yoke is secured in os, sition within 
the frame F by horizontal fixing plates L of thin tempered 
steel, which hold it steady laterally, while leaving it free 
to move vertically through the minute range desired. The 
transverse beams GG pass between the yoke blocks H 
and B, and bear at their outer ends against the cross 
beams of the frame F. These transverse $ are simi- 
larly free to move teeny within slight limits, but 
are stayed against all lateral motion by flexible fixing 
rods, tween the transverse beams G G is the hydraulic 
chamber or support S, which is 25 in. in diameter and 
3 in. in axial length. The space between the blocks H 
and B is 0.007 in. more than the thickness of the parts 
contained between them; and this clearance is trans- 
ferred from the upper to the lower black, according 
to the direction in which the eppeiman is strained. The 
change is conveniently effected by a single turn of a pair 
of nuts above the caps of the load springs R, Figs. 24 and 
25. The function of these initial Toad springs is also to 
take up and absorb ail clearance or back-lash ; in chang- 
ing the apparatus from tension to compression, the clear- 
ance or back-lash is taken up in the right direction by the 
load springs, and the scale is then balanced with the parts 
in this position before commencing a test. The strain re- 
ceived by the specimen from the straining press P is 
directly transmitted re the yoke and beams G G to 
the hydraulic support S. No frictional resistance is deve- 
loped under the action of the load, but a slight elastic 
resistance is developed in the fixing and stay plates, by 
the minute yielding of the parts under pressure. This 
resistance, however, is not lost or absorbed, butis all of it 
taken account of in the rating of the scale. The strains 





resulting from tests of compression or tension act identi- 
cally except in direction, the former acting downward on ) 
the why 7 and the latter upward. rings, the fluid being’ retained between the underside of 

e hydraulic support, Figs. 9 and. 10, consists es- | the diaphragm and the upper surface of the steel bed. The 
sentially of a base block K, 24in. in diameter, to’ lar space between the piston D and the ring N is 
which is bolted.a ring N, and within the latter is a 0.06in., which is the amount of free span of the diaphragm 
movable disc or piston D. The lining diaphragm of the to‘permit of the’ free vertical movement of the piston 
base block and the working diaphragm of the piston are! under pressure. An annular fixing diaphragm is used to 
each made of soft sheet brass 0.005 in. thick ; and each as | centré and guide the piston, in the same manner as in the 
originally madeis flat and smooth. These parts.are put | case of the larger support. 

ther, as shown in Figs. 10 and 11; and as soon asthe} In Fig, 14 is shown the form of hydraulic sup- 
fluid pressure is introduced between the two diaphragms rt yiaed in railway weighing machines, which clearly 
it forces the thin brass into the annular grooves turned | illustrates the construction and action of this im- 


steel tempered, 0.006. in.. in. thickness. It is sealed by 
bedding against a lead ring contained between two bronze 








| in the base and piston, Fig. 9, thus interlocking each dia- | portant element of the Emery system. The cap OC is 
iron, having two rigid bearing surfaces, one near the | 


phragm with its rigid backing, and relieving it from all | placed over the support to éxclude dirt, and the platform 
looseness or tendency to buckle under changes of tempera- | of the scale rests on this cap, the pressure being trans- 
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| mitted by it through a block of rubber R to the head of the 
pressure column P. The pressure thus received is sup- 
bar on the thin film of fluid contained between the 
vo d ttom of the column P and the base piece B, this pres- 
Fig. 33. sure being communicated through the small copper tube 


T tothe scale mechanism by which it is weighed. The 


fluid emp!oyed for filling the hydraulic supports and 
KS ~< 
Y 














| glycerine. No waste of this fluid occurs in use, either 

| from leakage or evaporation, ‘all of the joints in the hy- 
draulic support and reducer, and the connecting tube be- 

| tween them, being made absolutely tight without pack- 

| ings. 

| (To be continued.) 












| Norts-East Coast InstituTion oF ENGINEERS AND 
» SHIPBUILDERS. —T he closing business meeting of the fourth 
| session was held in the Lecture Hall of the Literary and 
Philosophical Society, Newcastle-on-Tyne,on Wednesday 
evening, the 9th inst., Mr. W.. Theodore Doxford, Presi- 
dent, in the chair. A discussion took place = Mr. 
Alex. Taylor’s paper on ‘‘ The Construction of; Pontoon 
Wy and —— Dey wg after hey the “ 
ENR aaa g Af genera! business of the Institution was taken up. It was 
CI-;WWWWWNVC MW agreed to increase the subscriptions of the junior members, 
B and if the funds would permit to open central offices for 

the Institution in Newcastle-upon-Tyne, and to found a 

‘ y "" reference library for the use of the members, It was 
ture. The diaphragms thus act simply as linings to bp also s' ted that as the number of members, who reside 
vent the escape of the contained fluid. An interval of| inthe Hartlepools and Tees Pairs had considerably in- 
0.1 in. is allowed between the piston D and the ring N, | creased, the Institution should endeavour to hold some of 
Fig. 11, and through this interval all round the piston the | its meetings in that vicinity, The President intimated 
diaphragm is unsupported. The piston is thus permitted | that the committee appointed to formulate a rule for the 
to move vertically, the exposed portion of the diaphra horse-power of marine engines had after two years’ work 
acting as a flexible joint or hinge. The motion of the | presented its report to the Council and that the report 
piston, however, being due chiefly to the compression of | should be printed in the present volume of the Transac- 
the liquid and its contained air, is limited to a maximum | tions, and copies of it should be also laid before the 
of less than 0.001 in. | While thus left free to move verti- | kindred institutions and societies of the kingdom. Ar- 
cally within these minute limits, the piston is secured | rangements were also being made for the Institution to 
against all lateral motion by theannolar fixing diaphragm pay a visit to the Forth Bridge works, which visit would 
at its upper face, and the working diaphragm at its lower | likely take place during the last week in July next. The 
face, Fig. 10. ‘ President then announced the result of the ballot to fill up 
The smaller hydraulic chamber or “ reducer” R, con- | the vacancies in the Council for the ensuing og Viz. : 
tained in the scale case, is shown in Fig. 12. It con-| President, F. C. Marshall; vice-presidents, H. Macoll 
sists of a steel base block and ring, with a movable disc| and R. L. Weighton; hon. treasurer, B. G. Nichol; 
or piston resting on the pressure diaphragm. In this| councilmen, J. R. Fothergill, James Patterson, John 
case the brass lining Te is dispensed with, and a| Price, A. Scholefield, and R. S. White. The new 
single diaphragm of tempered steel is ves, which is| President having taken the chair declared the session 
best shown in Fig. 13, and consists of a flat disc of spring | closed. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

6 Pig-Iron Market.—The iron circle on the Glas- 
gow Royal Exchange was even more depressed last Thurs- 
day than before the late holidays, and there was a decline 
in the prices of all sorts of warrant iron. Scotch iron 
was very dull at the opening, and the price fell 1}d. per 
ton to 38s. cash, or only 1d. higher than the panie price in 
March, 18&6, when iron touched the lowest price reached 
for thirty-five years, and it was 54d. under last year’s 
lowest quotation, when shipbuilding on the Clyde was at 
such alow ebb. Cleveland iron declined in price 1d. and 
hematite 14d. per ton, and the closing settlement prices 
were—Scotch, 38s, per ton; Cleveland, 30s. 104d. ; hema- 
tite warrants, 41s, 14d. per ton. On Friday there was a 
further decline in prices, that of Scotch iron reaching 
37s. 114d. per ton, or only 4d. above the lowest point 
touched during the t thirty-seven years. Holders of 
Cleveland iron weal a0 go down any further in price, 
and at the close they were seeking an advance of 4d. per 
ton, which buyers conceded. A decline of 1d. per ton 
was made by hematite iron, making a fall on the three 
business days of the week of 3d. per ton. The settlement 
— at the close were—Scotch, 37s. 10}d. per ton ; Cleve- 
and, 30s. 104d.; hematite iron, 41s. A considerable amount 
of interest was taken in the course of the iron market on 
Monday, as both “bulls” and ‘ bears” were tly 
concerned as to whether or not the price of Scotch iron 
would decline any further. At first there was a falling ten- 
dency, but a recovery set in, and the closing quotation was 
rather better than Friday’s close. Cleveland iron, however, 
did not sympathise with the upward turn taken by Scotch 
warrants, and instead there was a slight decline in price. 
The closing settlement prices were—Scotch, 38s. per ton ; 
Cleveland, 30s. 104d.; hematite warrants, 40s. 104d. per 
ton. Yesterday’s market was characterised by a quieter 
tone, and the buoyancy of Monday afternoon was lost. 
Business in Scotch iron closed at 37s. 104d. per ton, and 
sellers asking 4d. per ton higher. For Cleveland iron 
buyers were offering in the forenoon 14d. above the pre- 
vious day’s close, but they came down 4d. in the after- 
noon. The price of hematite iron was also 14d. higher in 
the forenoon, but 4d. of that advance was lost. At the 
close the settlement prices were—Scotch, 37s. 104d. ; 
Cleveland, 30s. 114d.; Hematite warrants, 41s. per ton. 
The market was again depressed to-day, with still lower 
rices ruling. Down to 37s. 94d. cash was accepted both 
orenoon and afternoon for Scotch warrants, but at the 
close sellers held out for 378. 10d. Business was done in 
Cleveland iron at 30s. 10d. cash, and for hematite iron 
down to 40s. 10d. cash was accepted in the afternoon. 
What is to be the issue of the prevailing depression it is 
very difficult to say. It is affirmed by some persons that 
the price now ruling for Scotch pig iron is under the cost 
of production, and the outside public are strongly recom- 
mended to go in now to invest, as this is regarded asa 
most favourable opportunity for doing so. Some holders 
are hopeful that an upward turn must soon come, |jbut it 
is exceedingly difficult tosay from what quarter the neces- 
sary impetus is to be derived, the more especially as the 
uiet of the summer months is just being entered on. 
t is urged that the fall in the price of pig iron is perhaps 
not greater relatively than that of most other manufac- 
tured commodities, which have been much cheapened 
in recent years by improvements in the methods of 
production, and by the stress of competition; and it is 
even thought that by this time prices would have been con- 
siderably Ewer, had it not been that a convenient recep- 
tacle is provided for the surplus output by the public war- 
rant stores, At the rate at which storing is going on just 
now there is a probability that the stocks in the stores will 
be increased within the next five or six weeks to the enor- 
mous total of 1,000,000 tons. On the other hand, it is un- 
derstood in some quarters that the stocks in the makers’ 
yards are decreasing as rapidly as the public stocks are 
increasing. Last week’s shipments from all Scotch ports 
amounted to 8176 tons, against 8187 tons in the correspond- 
ing week of last year. They included 750 tons to the 
United States, 1040 tons to Canada, 110 tons to South 
America, 100 tons to India, 455 tons to Australia, 150 tons 
to Holland, 565 tons to Belgium, 115 tons to Spain and 
Portugal, 200 tons to China and Japan, smaller quantities 
to other countries, and 3489 tons coastwise. There are 
still 87 blast furnaces in actual operation, as compared 
with 81 at this time last year. The stocks in Messrs. 
Connal and Co.’s public warrant stores last night stood at 
981,101 tons, against 977,913 tons yesterday week, thus 

showing an increase for the week of 3188 tons. 


Glasgow Central Railway Bill.—There is at present 
before a Committee of the House of Lords, presided over 
by Lord Auckland, a very important railway scheme b 
which it is proposed to connect the Caledonian Rail- 
way Company’s system in the east end of Glasgow with 
Stobcross Docks in the west, where there are exten- 
sive coal-shipping facilities, The railway is to run under- 
ground, and its total length will te between nine and ten 
miles. The total estimated cost for the works by the 
engineers, Mesers, Formans and M‘Call, is 904,540/., and 
for land 226,918/,—together, 1,131,4587. These estimates 
include the usual extras for contingencies, amounting to 
100,000/., a sum which is said to be ample. Amongst the 
promoters there are some men of considerable weight and 
influence in the commercial world, including Mr. John 
Cuninghame, of Messrs. Merry and Cuninghame, iron 
and coal masters, and Mr. James Neilson, of the Mossend 
and Summerlees coal and iron companies. The scheme is 
a very large one, and there seems to be plenty of money 
to back it. If the Bill passes the railway will be largely 
used for passenger traffic, and it is intended that it shall 
be worked by the Caledonian Railway Company. In the 
evidence already led in favour of the scheme some 
powerful arguments have been used by the leading wit- 
nesses, 





Peterhead Harbour and Breakwater.—A Parliamentary 
paper was published on Monday respecting the work at 
new Peterhead Harbour up to the end of 1887. From 
this it appears that the actual work on the breakwater 
has practically not been commenced. The whole of the 
expenditure up to this point has been upon the purchase 
of landsand plant and preparation for the employment of 
convicts, in the shape of a railway to bring stone to the 
breakwater and the formation of a _workyard for making 
concrete blocks by convict labour. It is expected that the 


root of the south breakwater will be commenced this year. 
ng has been 60,847/., 
750,000/. 


The total expenditure up to the 
and the total cost is expected to 

Ailsa Craig Fog-Horns. —Last Friday forenoon the 
fog-horns on Ailsa Craig, both the high and the low notes, 
were heard at Girvan, which is the nearest point on the 
Ayrshire coast, and distant from the ‘*Craig” about ten 
miles. The weather was very warm, a thick haze hun 
over the coast, and the sea was calm, with a light win 
from the north-west. 

New Steel Girder Bridge over the Clyde.—Some time ago 
it was resolved by the Joint Bridge Committee of the 
City of Glasgow and the County of Lanark to erect a steel 
sinter bridge over the Clyde at Dalmarnock, in the ex- 
treme east end of Glasgow, in place of a stone bridge 
erected there in the year 1848. Nine offers for the con- 
struction of the new bridge were received. The lowest 
tender, which was that of an Edinburgh firm, was 
25,2961. 5s. 5d., but it was withdrawn; and that of Mr. 
Alexander Eadie, Glasgow, was accepted, the amount of 
the tender being 29,4697. 18s. Messrs. Arrol Brothers, 
Glasgow, sent in the highest offer, 37,462. 6s. 8d. Messrs. 
William Arrol and Co., Glasgow; Messrs, Goodwin and 
Co., Motherwell; and Messrs. Hanna, Donald, and 
Wilson, Paisley, also sent in offers. 


Another Strike of Rivetters in G4 k.—Yesterday 
morning the rivetters in the employment of Messrs. Scott 
and Co., shipbuilders, Greenock, came out on strike, 
owing to their demand for an advance of 1s. per 100 rivets 
having been refused. On Friday last the engineers in the 
employment of the same firm made a request for an in- 
crease of wages to the extent of 2s. 6d. per week, which 
was also retused. Messrs. Scott and Co. have four 
steamers in course of construction, and two gunboats to 
lay down. The rate per 100 rivets paid in this yard has, 
it is said, been all along higher than in the neighbouring 
yards. Messrs. Caird a Co.’s rivetters, = a struck 
about four weeks ago for an advance, still remain out. 


Glasgow Shipowners and the Proposed Tory Island Signal 
Station.—The Glasgow shipowners have for some time 
been exceedingly anxious to secure the establishment of a 
signal station on Tory Island, and in furtherance of the 
proposal a deputation of them had an interview in this 
city last week with His Grace the Duke of Abercorn, who 
made a long statement in reference to the matter. He 
considers the scheme to be a very feasible one, and his 
opinion is that all possible influence should be brought to 
bear upon the Government so that the proposed signal 
station may be established. The probable expenditure is 
set down at about 3000/. Such a station as is contemplated 
would be of very great value in connection with shipping 
passing to and from the Clyde. 


Coal Shipments from Scotch Ports. --The shipments of coals 
from Glasgow for the present year already amount to 
480,588 tons, against 364,749 tons in the corresponding 
portion of last year. There has also been a decided in- 
crease at Ayr, Greenock, and Grangemouth, while at 
Burntisland there has been an extraordinary decline in 
the shipments—the returns being 183,116 tons last year, 
against 129,839 tons this year. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Reduction of Wages in the Thorncliffe Iron Works.— 
The depression in the cast-iron trade continues to cause 
some anxiety to foundry owners and employers of labour 

enerally. This is illustrated by the fact that Messrs. 

ewton, Chambers, and Co., Thorncliffe Iron Works, are 
are again obliged to nse to the workmen in their 
gas-making apparatus department to submit to a reduc- 
tion of wages tothe extent of 2s. per week. Notices dating 
from the 9th inst. have been issued to that effect. The 
men are endeavouring to effect a compromise. 


Yorkshire Coal Trade. —The official return of coals taken 
to Hull from South and West Yorkshire during April 
shows a weight of 122,632 tons, compared with 164,120 
tons for April of 1887. This shows the serious decrease of 
41,488 tons. The quantity exported was 41,315 tons, 
against 85,240 tons in the corresponding month of last 
year. The principal increasing markets have been Aus- 
tralia, Africa, South America, and Denmark; heavy 
decreases were shown by the United States, Austria, 
Belgium, Egypt France, Italy, Malta, North Russia, and 
Sweden an orway. The directors of the Kelham 
Rolling Mills Company {Limited) report that the year’s 
working has deonlaed after the usual provision for interest, 
&c., in a balance of 1364/. available for dividend. A 
dividend of 2s. 3d. per share (4. 10s. paid up) is recom- 
mended, 2397. to be carried forward to next year. The 
Neepsend Rolling Mills Company (Limited) report a net 

rofit of 6017. 13s. 4d., which result, the directors state, 
fan only been attained by the strictest economy and care, 
as prices continue too low to afford a fair profit upon the 
capital employed. 

Proposed New Railway to Chesterfield.—A deputation 
has waited upon the Mayor of Chesterfield for the pur- 
pose of presenting a requisition asking him to call a town’s 
meeting to consider the railway accommodation of the 
town, with special reference to the rejection of the Man- 
chester, Sheffield, and Lincolnshire way Company’s 





Bill, authorising them to construct a line from Beighton 
to Chesterfield. The oe said he should be very glad 
to call a meeting. He believed that a new railway would 
be a great advantage to the town and neighbourhood, 
and was greatly disappointed when he learnt that the 
committee had not passed the preamble of the Bill. He 
hoped that in the course of time the Great Northern 
Company would extend their system and join the Man- 
chester, Sheffield, and Lincolnshire at Chesterfield. There 
would then be an independent line of railway through the 
town. 


Yorkshire Miners and the Special Rules.—On Monday a 
meeting of the Committee of the Yorkshire Miners’ Asso- 
ciation was held at the miners’ offices, Barnsley, for the 
purpose of considering the remaining memoranda of the 

roposed special rules for the governing of the mines in 
Vathehies. The draft as posted at the pit-heads has been 
subjected to very severe criticism, but out of the 26 regu- 
lations, 22 have been arranged. Conferences of the 
masters and men have been held before Mr. Wardell, the 
Government inspector. Four of the rules will be stoutly 
fought against by the men, and in order that terms — 
be arrived at both sides have agreed to an interview wit 
the Home Secretary. 





NOTES FROM THE SOUTH-WEST. 

South Wales Coal and Iron.—The aggregate shipments 
of coal from the four principal Welsh _— in April were 
as follows: Cardiffi—Foreign, 649,939 tons ; coastwise, 
105,610 tons. Newport—Foreign, 175,745 tons; coast- 
wise, 97,416tons. Swansea—Foreign, 70,997 tons ; coast- 
wise, 59,057 tons. Llanelly—Foreign, 6983 tons; coast- 
wise, 6788 tons. The egate shipments for the month 
were accordingly 903,664 tons foreign and 268,871 tons 
coastwise. The exports of iron and steel from Cardiff in 
April were 4639 tons; from Newport, 11,430 tons; and 
from Swansea, 944 tons, making an aggregate for the 
month of 17,013 tons. The shipments of coke from the 
four ports were 4229 tons, and of patent fuel, 23,407 tons. 
In the first four months of this year 3,136,445 tons of coal, 
18,510 tons of iron and steel, 15,201 tons of coke, and 
47,285 tons of patent fuel were shipped from Cardiff. The 
corresponding shipments from Newport were: Coal, 
1,099,837 tons; iron and steel, 50,593 tons; coke, 1291 
tons; patent fuel, 11,179 tons. 


Barry Dock and Railways.—The pending Bill of the 
Barry Dock and Railways Company was finally con- 
sidered on Friday by a Committee of the House of 
Commons. Mr. Littler, counsel for the Taff Vale Rail- 
way Company, intimated that that company would not 
further press its opposition to the Bill upon condition 
that the Barry Dock and Railway Company would forego 
certain running powers. Upon this intimation, the chair- 
man declared the preamble of the Bill proved. Mr. 
Bompas said that the ae Railway Company was in 
no way bound by what the Taff Vale Railway Company 
had done, and he should reserve his right to oppose the 
agg, Pre nag and Railways Bill in the House of Lords. 
Mr. Littler, after consultation with his clients, withdrew 
the Cardiff, Penarth, and Barry Junction Railway Bill. 


Grangetown Bridge.—A contract for the construction 
of this bridge has been let to Messrs. Handyside and Co., 
of Derby, and Messrs. Logan and Hemingway, who are 
now engaged upon the Barry Railway. This latter firm 
will undertake the masonry part of the work, while the 
former will deal more exclusively with the iron and steel, 
of which the bridge will be largely composed. The total 
length of the bridge will he 458 ft., and it will consist of 
a central prt a’ portion 194 ft. long and two side spans 
of 132 ft. each, the swing bridge being supported on a 
massive stone pillar 32 ft. in diameter, the side spans 
resting upon two oblong pillars, with semicircular ends 
each 8 ft, thick and 39 ft. long, based upon iron caissons.. 


The Bute Docks.—This Bill came before the Select Com- 
mittee of the House of Commons on Unop Private 
Bills on Thursday afternoon. The chairman of Ways 
and Means (Mr. L. Courtney) presided. The object of the 
Bill is to confer upon the Bute Docks Company further 
powers in connection with their docks and works, facili- 
ties of traffic with railway companies and running powers 
over their railways. The Bil! was approved by the Com- 
mittee, 

Cardif.—The demand for steam coal has continued 
active, and this year’s exports are now expected to show a 
greater proportionate increase than has ever been before 
observable in any twelve months, Special steam coal has 
made 9s. 3d. to9s. 6d., and good dry coal 8s. 3d. per ton. 
The house coal trade has been quiet. Coke has shown little 
alteration in price. Patent fuel has been rather weak. 
The manufactured iron and steel trades have pre- 
sented little change ; heavy section steel rails have made 
$l. 178. 6d. to 41. 2s. 6d.; and light section steel rails, 
4l, 12s. 6d. to 5/. 5s, per ton. Spanish iron ore has been in 
good demand. 

Rhonddaand Swansea Bay Railway.—This Bill, which 
proposes to authorise the kare same f to make a short rail- 
way in the parish of Ystradyfowdg, to extend the period 
for the compuleory purchase of land and the completion 
of works, to enable the company to acquire additional 
lands, to.run over a portion of the Taff Vale Railway, and 
to use Treherbert Station, came before the Committee of 
the House of Commons on Unopposed Bills on Thurs- 
day. The Bill was formally proved by the engineer of 
the company, and was ordered to be reported for third 

ing. 

Cyfarthfa.—Several castings have been taken from the 
blast furnaces at the Cyfarthfa Works, which was re- 
cently started. This furnace was erected at the same 
time as the two other furnaces, which have been in opera- 
tion for some years past, but the engine power originally 
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provided was not sufficient to keep the three going, and 
one had, therefore, to remain unused. A blowing engine 
now put down to put the third furnace in use has been 
supplied by Messrs. Davy Brothers, of Sheffield. It pos- 
sesses a 44 in, steam cylinder, and a 96 in. blowing 
cylinder; it has a 5 ft. stroke, and works to a pressure of 
80 lb. per square inch, 


Roath Dock.—The directors of the Bute Docks Com- 
any are so satisfied with the working of Lewis and 
unter’s patent coaling cranes, and the system of shipping 
coal at the Roath Dock, that they have determined to lay 
down two additional berths there of 300 ft. each. Mr. 
J. E. Billups, contractor, of Cardiff, has entered into an 
ment with the Bute Docks wage for making 
the pits, &c., necessary for the cranes, The directors 
have placed the order for the cranes (five in number) with 
Messrs. Tennant, Walker, and Co., of Leeds. Works are 
now in course of construction at the south side of the 
Roath Dock, which when completed will furnish hydraulic 
power for working the cranes, &c. 

A New Coalfield.—The first survey of a new coalfield of 
the Dowlais Company, at Aberdare Junction, in the Taff 
Valley, has just been made. The new field promises 
well, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Y esterday there was again 
a capital attendance on Change at Middlesbrough, but as 
on previous recent market days, the amount of business 
done was exceedingly little. Information from Glasgow 
was still of a very depressing nature, and this had a ten- 
dency to cause want of confidence in the tone of the 
market. Merchants quoted No. 3 Cleveland pig iron 
81s. 3d. per ton, but b ring oy refused to buy at this 
figure, and only offered 31s. 14d. Considering that there 
is a steady demand, first-class shipments at Middles- 
brough, and a further reduction in stocks, producers are 
somewhat alarmed at the continued low quotations. On 
Monday night Messrs, Connal and Co., the warrant store- 
keepers, had in stock at Middlesbrough 301,391 tons of 
pig iron—a decrease on last week of no Jess than 3501 
tons. There are makers in the Cleveland district who are 
so sanguine of an improvement in the early future that 
they decline to book orders except at 2s. and 3s. above the 
present rates quoted. In the hematite pig iron trade there 
1s a steady demand, but makers are not de-irous of selling 
forward. The 
are still low. There is no new feature in this branch of 
the staple iddustry. 


Engineering and Shipbuilding. — There is continued 
activity both in engineering and shipbuilding, but com- 
plaints to the effect that prices are not so remunerative as 
they should be, are numerous. Siace our last notice 
some splendid steamers have been launched on_the 
northern rivers. Messrs. Gray and Co., of West 
Hartlepool, have launched a steel screw steamer named 
the Mogda, built to the order of Mr. Otto Trechmann, of 
Hartlepool. Her deadweight capacity is 3470 tons. On 
Saturday afternoon the same firm launched a fine steel 
screw steamer named the Duke of Cornwall, of 2500 tons 
carrying capacity, to the order of the Duke of Cornwall 
pichey, Fo Company, Truro. On Monday, at South 
Stockton, Messrs. Wishinrdecs Duck, and Co. launched 
a steel screw steamer named Lundy, for Messrs. Farrar, 
Graves, and Co., London. Her engines, which are 
expected to give a speed of about nine knots, will be 
fitted by Messrs. Blair and Co., of Stockton. 


Wages in the Shipbuilding Trade.—Last week we re- 
ferred to the claim of a section of the shipbuilders at 
Stockton for an advance of 124 per cent. in their wages. 
As we anticipated, the employers who have considered 
the question have replied to the men that the present 
condition of trade forbids any advance being given. The 
masters, however, add that they are willing to confer with 
the workmen’s representatives, and it is believed that an 
interview may be arranged. 


The Steel Trade.—This important industry is in a fairly 
good condition, but inquiries are not so numerous, and 
prices are not sufficiently remunerative. It is to be re- 
gretted that the misunderstanding which arose at the 
Darlington Steel Works has culminated in astrike. There 
is now very little difference between the manager at the 
Darlington Steel Works and his men, and it is hoped that 
all disputes will be speedily arranged, and that there will 
be no serious stoppage of work. 


Restarting of Blast Furnaces.—In spite of the continued 
low — of pig iron, there is a strong belief amongst 
employers that the quotations will soon advance. This is 
evident by the fact that the Walker blast furnaces have 
been blown in. Although these furnaces are some con- 
siderable distance from the Cleveland ironstone, yet they 
are conveniently situated for being supplied with coal and 
coke, and it is quite evident that the owners have faith 
in an early improvement. 


The Coal and Coke Trades.—The fuel trades are steady. 
Prices remain unaltered. 





Prussian Rartways.—The aggregate revenue of the 
Prussian railways in 1886-7 was 33,879,303/., as compared 
with 32,899,632/. in 1885-6. The working expenses 
amounted in 1886-7 to 18,665,197/., as compared with 
18,782,6067. in 1885 6. It follows that the net profits in 
1886-7 were 15,214,106/., as compared with 14,117,026/. 
in 1885-6. The length of line worked in 1886-7 ex- 


ceeded the corresponding length of line worked in 1885-6 
by 24,058 miles, 


uotations in the manufactured iron trade | }, 





MISCELLANEA. 
Tue Paris Municipal Council recently voted a sum of 
10,000 francs to some glass-blowers who have struck; this 
vote has, however, been annulled by M. Floquet. 


The employés of the London and North-Western Rail- 
way at Crewe have recommenced working on Saturdays. 
Since September last the works have been closed from 
5.30 on Friday evening to 9 o’clock Monday morning. 


Mr. Percival Fowler (formerly of 2, Queen’s-square- 
place, Westminster) and Mr. J. M. Power, have entered 
partnership as mining engineers at 16, St. Helen’s- 
place, E.C. 

It has been decided that, of the 350 magazine rifles to 
be issued to troops immediately for final trial, 100 are to 
go at once to India and about 30 to the’ Mediterranean 
stations. The remainder will be tried at home as quickly 
as possible, 

The gross receipts of the 23 principal railways in 
the United Kingdom, for the week ending May 6, 
amounted, on 15,852 miles, to 1,240,321/., and for the cor- 
responding period of 1887, on 15,7284 miles, to 1,212,018/., 
an increase of 1234 miles, or 0.7 per cent., and an increase 
of 28,303/., or 2.3 per cent. 


In answer to a question from Captain Colomb in the 
House of Commons last Friday night, Mr. E. Stanho 
stated that the Committee on Explosives included Sir F. 
Abel, Professor Dewar, and.Dr. Dupré, and that they were 
at present engaged in making experiments with shell 
charged with high explosives, 


At a meeting of the Engineering Students’ Club held at 
the Mechanics’ Institute, Gateshead-on-Tyne, on Friday, 
the 11th inst., a paper on ‘‘ Sugar Machinery” was read 
by Mr. Matthews, a gentleman who has resided for a con- 
siderable time in Mauritius, and had great experience on 
the plantations on this island. 


It is stated that the Pennsylvania Railroad Company 
is obliged to replace annually one out of every 250 of its 
chilled cast-iron wheels, or 4 per cent. On the Lake Erie 
line the figure is still higher, as 6 per cent. have there to 
be replaced every year, The steel-tyred wheels on the 
Pennsylvania give much better results, as only .01 per 
cent. have to be renewed yearly. 


The Anglo-American Brush Electric Light Corpora- 
tion, Limited, have entered into an important contract 
with the Executive Committee of the Brussels Exhibi- 
tion, for the lighting of part of the buildings and gardens 

y means of arc lamps, ana will have the sole right to 
supply the light to stall exhibitors and others within the 
area covered by their contract. 


The annual conversazione of the students of the Fins- 
bury Technical College will be held on Friday, May 25, 
commencing at 7 p.m., at the college. A concert will be 
given during the evening, and there will be an exhibition 
of drawings and scientific apparatus. Professor S. P. 
Thompson will lecture on the ‘‘ Polarisation of Light,” 
and Professor Perry on ‘‘ Magnifying Springs.” 
Tickets may be obtained from the office of the college. 


The Midland Counties district meeting of the Associa- 
tion of Municipal and Sanitary Engineers and Surveyors 
will be held this year at Leamington Spa on Saturday, 
the 26th of May, 1888. Members are to assemble at 
11 a.m. in the council chamber at the town hall, when a 
paper on the “‘ Leamington Spa Water Supply,” will be 
read by W. de Normanville, Assoc. MLCE. borough 
surveyor, after which several works in the neighbourhood 
will be visited. 

In referring to the St. Clair Tunnel in his report, the 
Canadian Minister says it will be 5280 ft. long, of which 
2310 ft. will be under the St. Clair river. Its section is 
to be cylindrical, with a clear diameter of 20 ft. The 
greatest depth of water over the tunnel will be 40.5 ft. 
and the least 13 ft. The middle, 1500 ft., of the tunnel 
will be level, with an ascent in either direction of 1 in 
50, and the total length of the tunnel and its approaches 
will be 15,150 ft. 


A torpedo range at Horsea Island, Portsmouth, costing 
100,000/., has just been completed and taken over by the 
Vernon Torpedo School. The range—some half-mile in 
length—has been constructed for experimental purposes 
in connection with the discharge and flight of torpedoes, 
and with its canal, lock, quays, wharves, tramways, firing 

ier, offices, &c., forms a prominent feature in the view of 

ortsmouth Harbour as seen from the surrounding 
heights. Messrs. 8. Pearson and Son, of Westminster, 
were the contractors for these works. 


Lignum vite has long been used on the stern tubes of 
steam vessels and for other bearings exposed to consider- 
able pressure. M. Stockhardt, of Leipzig, however, has 
recently patented a process of treating ordinary soft wood 
so as to be fit for those purposes for which lignum vite has 
hitherto been almost exclusively used. The soft wood in 
question is first impregnated with oil, after which it is 
subjected to great pressure, causing a considerable in- 
crease in the density of the material. Thus prepared the 
artificial is said to have all the properties of good lignum 
vite. 

During the past year there were thirty boiler explosions 
in Franca, by which thirty-three persons were killed and 
twenty-four injured. The causes assigned were, de- 
fective copstruction or material, nine; Tetigue of metal 
or giving of plates, nine; neglect of repairs, three ; low 
water, 81x; excessive pressure, three; other cases of neg- 
lect, three; unknown, three. It will be observed that 
the number of causes given is greater than the number 
of explosions; this arises from the fact that in several 








cases more than one cause has been assigned for an ex- 
plosion, 


A conference on Canals and Inland Navigation was 
held in the rooms of the Society of Arts on the 10th and 
11th instants, when the following resolution was passed : 
‘That the Legislature should seriously consider the neces- 
sity of encouraging and assisting the improvement and 
extension of the canal system by State acquisition or 
otherwise ; and that meanwhile this conference urges the 
Society to petition the House of Commons for the amend- 
ment of the Railways Canal Traffic Bill by authorising 
local authorities to constitute public trusts for the develep- 
ment of the existing system of canals,” 


In reference to the proposed Channel bridge the Temps 
states that the details of the scheme have now been 
worked out by M. Hersent and the Creusdt engineers, and 
that the bridge will be 18.6 miles long, having spans of 
1640 ft., carrying a roadway 164 ft. above high water. It 
is to support four lines of rail, a carriage way, and a foot 
path. ‘The estimated cost of the bridge is 800,000,000 fs., 
and the weight 2,000,000 tons, six years being set down as 
the time of its construction. The Temps turther states 
the company are about to apply for a conces-ion to the 
English and French Governments, but will not ask for a 
subsidy. 


Messrs. Vosper and Co,, engineers and steam yacht 
and launch builders, of Broad-street, Portsmouth, have 
issued a very nicely got up illustrated catalogue of their 
productions, the engravings being especially well done. 
A large variety of yacht and launch engines are illustrated 
and described, all the machinery being of very neat yet 
substantial design. Different varieties of boilers for the 
above engines are also shown, to which similar remarks 
will apply. Turning to the shipbuilding portion of the 
catalague, illustrations are given of steam yachts, Admi- 
ralty steam life cutters, the latter a very neat craft, 30 ft. 
long by 6 ft. 10 in. beam by 3 ft. 7 in. deep, and of open 
and covered steam launches. The remainder of the cata- 
logue contains illustrated descriptions of sundries, such as 
donkey pumpsand various steam fittings, 


An invention connected with military ballooning has just 
been tested in Berlin. It consists in apparatus for pro- 
ducing the inflating gas on the spot when required in- 
stead of storing it under pressure and transported to the 
scene of action in iron pipes on the plan adopted by the 
English authorities. This generator is said to resemble a 
traction engine in appearance and is drawn by six horses. 
In its lower portion i: a furnace specially adapted for burn- 
ing wood, and over this are ranged a series of iron retorts 
(thirty in number) which are filled with a mixture of zine 
dust and hydrats of lime, which on heating gives off 
hydrogen, about two hours being required to obtain suffi- 
cient gas to intlate a military balloon. This system, which 
is the invention of Lieutenant Richter and Dr. Majert, is 
said to be cheaper, more rapid, and less dangerous than all 
previous systems. 


Among the correspondence contained in the Blue Book 
relating to Bechuanaland, recently issued, is a letter to 
the British administrator of that district from Mr. F, 
Johnson, of the Northern Goldfields Exploration Syndi- 
cate, giving an account of a visit to the Matabele and 
Mashona countries, Mr, Johnson states that after reach- 
ing the River Hanyane, in the Mashona country, he 
made an expedition on foot through a mountainous 
country, and after making a circuit of about 245 miles 
returned to the point he started from. During this walk 
he tried at equal distances apart 127 places, and found 
rich alluvial gold in 124 of them. ‘‘ The principal auri- 
ferous rivers are the Amazoe, Gouramapoutsie, and 
Umlobordju, while nearly every little creek or old dry 
watercourse north-east of Hanyane carries gold.” The 
district is thinly populated, and the people seem afraid of 
an inrush of adventurers from the Transvaal. 


At the invitation of the promotors of the Wolverton and 
Stony Stratford District Light Railway Company, a large 
number of members of the Civil and Mechanical Engi- 
neers’ Society proceeded on Saturday last by the London 
and North-Western Railway to Wolverton, to inspect 
the steam tramway between that place and Stony Strat- 
ford. This line has keen constructed by Messrs. Wilkin- 
son and Co., who are promoting similar means of com- 
munication in other directions. At Wolverton the carriage 
works of the North-Western Railway employ a consider- 
able number of hands, and this ‘tramway enables a large 
proportion of them to live in outlying districts. The total 
length of the line is about 4} miles, an extension having 
been made from Stony Stratford to Deanshanger. The 
largest cars are constructed to accommodate as many as 
120 passengers, the —— portion being under cover. 
Two of the engines used are of the newest design, by T. 
Green and Son, of Leeds and London, and are fitted with 
condensing apparatus and an automatic arrangement 
which prevents the speed exceeding eight miles an hour, 
the limit fixed by the Board of Trade regulations, The 
visitors were informed by Mr. Sellon, the engineer to 
the company, that at Wolverton there was a population 
of about 3000, and at Stony Stratford 2500. Formerly 
the mode of transit between these places was by an 
omnibus at a charge of 6d. per head, the fare now being 
2d., with a special vheap rate for workmen’s tickets. The 
average takings of the omnibus was between 2/. and 3/. 
per week, but they now took 45/. per week for passengers 
alone. The had only two months’ experience of the goods 
traffic, and in that period they had carried 826 tons. The 
North-Western Company have entered into a contract 
with the Light Railway Company to deliver their goods, 
by which the North-Western Company save 500/. per 
annum. An interesting feature in the rolling stock of 
the Wolverton Company is that their goods trucks by 
& oo contrivance can be utilised on the ordinary 
roads, 
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NOTICES OF MEETINGS. 

INSTITUTION oF Civi, ENGINBERS,— Tuesday, May 22nd. No 
meeting, it being Whitsun Tuesday. 

Society OF TELEGRAPH ENGINEERS AND ELROTRICIANS. —Thurs- 
day, May 24th. At the Institution of Civil Engineers, 25, Great 
George-street, Westminster, S.W. Extraordinary general meeting 
at 8 p.m. ‘On his New Standard and Inspectional Electric 
Measuring Instruments,” by Sir William Thomson, P.P.D., F.R.S., 
Past-President. 

PaysicaL Soctety.—May 26th, at3 p.m. ‘ Note on the Govern- 
ing of Electromotors,” by Professor W. E. Ayrton, F.R.S., and Pro- 
fessor J. Perry, F.R.S. ‘*On the Formule of Bernouilli and 
Haecker for the Lifting Power of Magnets,” by Professor 8. P. 
Thompson, D.8c. * Experiments on the Electrolysis.”—Part IL 
—_- Conduction,” by W. W. Haldane Gee and Mr. H. 


GEOLOGISTS’ AssocraTioy, Loxpox.—Friday, June Ist, 1888, meet- 





ing in the Botanical Theatre, at University College, Gower-street, 
WC., when the following See will be read: “‘ The Natural 
History of Gypsum,” by J. G. Goodchild, F.G.S., of H.M. Geol. 
Survey. The chair will be taken at 8 p.m. 
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CIVIL ENGINEERS’ GRIEVANCES. 

On the 8th of June next Mr. H. 8. King will 
bring forward a motion in the House of Commons 
with regard to the leave and pension rules of the 
Indian uncovenanted service. The grievances of 
the uncovenanted service are many, and are set 
forth in a petition to be presented to the House of 
Commons now lying at 45, Pall Mall for signature, 
but the questions which affect civil engineers in 
India most vitally are those of promotion and the 
payment of pensions in sterling instead of in the 
depreciated Indian rupee as paid at present, 

That the rate of promotion in the Indian public 
works is hopelessly slow is a misfortune which 
civil engineers may deplore, but for which the 
Government can hardly be blamed. Of late years 
the Indian Government has found itself obliged to 
incur enormous expenditure on the defence of the 
north-west frontier and on the pacification of Upper 
Burmah. To provide funds the expenditure on 
public works has been reduced toa minimum, with 
the result of course of a hopeless stagnation of pro- 


be | motion amongst the engineers employed on such 


works. Compared with its condition afew years 
back, railway, road, and canal enterprise is at a 
standstill. Whether this policy is a short-sighted 
one we do not propose at present to discuss ; nor 
shall we now express our views as to whether 
Government is wise to employ Royal Engineers on 
the frontier works and railways instead of employ- 
ing almost exclusively civil engineers. 

The payment of furlough pay and pensions in 
sterling is another question. It would not entail 
any large expenditure, and the slight expenditure 
incurred would amply repay itself by the increased 
efficiency of a contented and attractive service. 
This is from a purely business point of view ; from 
the standpoint of equity and justice, the payment 
of pensions to Englishmen living in England, in 
depreciated rupees, so that they never know what 
will be their income next year, seems altogether 
indefensible. 

We have before us the case of an officer of the 
Public Works Department, who, in 1875, passed 
the examination for admission to COooper’s Hill 
College, and at the same time passed for a direct 
commission in the army. Fully convinced by the 
Government prospectuses that the chances of pro- 
motion would be good, and that ‘‘ 10 rupees might 
be taken as equivalent to 1l. sterling,” he elected 
the Indian service. He now finds himself still an 


1] assistant engineer, having obtained only one step 
92| of promotion (there are still seven steps to be 


climbed before he can become a chief engineer). 
After eight years continuous residence in India, he 


94] comes home on furlough, and receives his half-pay 


in depreciated rupees, so that where he had ex- 
pected 301. he gets 201. In order to eke out this 
miserable allowance he is obliged to bring home what 
savings he has managed to scrape together out of his 
pay in India ata still more ruinous rate of exchange. 
Many officers are deterred from taking leave home 
until their health is irretrievably impaired, and 
consequently their efficiency greatly diminished. 
This is only a single example. There are hundreds 


99 | of men in a similar plight. 


The Uncovenanted Service Committee, in a 
pamphlet setting forth their troubles, says: ‘‘Up 


| % 1875 only slight variations from the par of 2s. to 


the rupee occurred, und the Secretary of State de- 
clared, in 1863, that this rate of exchange seemed 
‘ equitable’-—indeed, so equitable that when the 
commercial rate was over 2s. the Government did 
not pay over 2s. ; but in 1875 the rupee began to 
fall, and during the current year the official rate 
has been reduced to 1s. 5d. (or by more than a 
quarter of its former value), so that pensions of 
5000 rupees a year are reduced in sterling to 3541., 
pensions of 3000 rupees to 212/. 10s., and all others 
in like proportion. 

For many years the uncovenanted civil service 
has borne this wrong silently, hoping that the rupee 
would regain its former value. Now that there is 
no hope of this, but every prospect of the rupee fall- 
ing still lower, when the Indian Government refuses 


to take any steps in the matter it is time to take 
the matter for redress to the House of Commons, 
and we wish Mr. King every success in his loyal 
endeavour to obtain justice for a hardworking 
body of Englishmen, who suffer from having no 
representatives either in the Houses of Parliament 
or in the Government of India. 





THE ROYAL SOCIETY SOIREE, 1888. 

On the evening of Wednesday in last week, Pro- 
fessor G, G. Stokes, the President of the Royal 
Society, and recently elected member of Parliament 
for Cambridge University, entertained at Burlington 
House the Fellows of the Royal Society, and a large 
number of distinguished guests eminent in various 
branches of science, art, and literature. Asis usual 
at these annual gatherings, a number of objects of 
scientific interest were exhibited, but the contribu- 
tions at this occasion, although not so numerous as 
at some previous conversazioni, were of more than 
average interest, and there was a very desirable 
diminution of that advertising element by which the 
contributions of manufacturing firms are but too 
often characterised. 

In the ‘‘ Officers’ Room” Professor A. W. 
Riicker, F.R.S., and Mr. C. V. Boys, F.R.S. elect, 
repeated their very beautiful series of experiments 
upon the optical Guiniatindion of electrical stress 
which they recently brought before the Society of 
Telegraph Engineers, and which were described 
in these columns at the time.* 

Following out a line of research bearing some 
resemblance to the experimental demonstration 
made by Dr. Kerr a few years ago of the alteration 
upon a beam of polarised light reflected from the 
surface of the pole of an electro-magnet at the 
moment when the exciting current was completed 
or interrupted, Professor Riicker and Mr. Boys 
have been able to show, by the behaviour of a beam 
of polarised light, the optical effects of stress pro- 
duced in a highly refracting medium lying between 
two conductors which are oppositely electrified. 
Thus in the path of a beam of polarised light is 
fixed a glass trough filled with carbon bisulphide in 
which is immersed a pair of conductors ; the trough 
is placed between a pair of Nicol’s prisms, the 
analysing prism being turned until the light is ex- 
tinguished. Upon an electrical charge being com- 
municated to the immersed conductors, the light is 
immediately restored, showing that the medium 
between them has been thrown into a state of stress ; 
many of the beautiful figures seen when certain 
crystals are examined by means of polarised light 
being very exactly reproduced. Moreover, by inter- 
posing films of selenite between the prisms, the bands 
of stress may still further be analysed by correspond- 
ing bands of complementary colours. These splendid 
effects were shown projected on a screen so as to be 
visible to a large audience, and by employing con- 
ductors of various forms in different positions 
with respect to one another, various forms of 
electrical condensers were represented, and from 
which the character of the electrical stress of the 
dielectric might be inferred. 

In the same room Mr. James Wimshurst exhibited 
his great influence machine, which we illustrated 
and described in our issue of May 4,+ and which at- 
tracted considerable attention from the brilliant and 
at times detonating effects which it produced. 

One of the most valuable contributions, not only 
to the interest of the evening, but also to the 
science of the year, was also exhibited in this room, 
and this was an instrument designed by Captain W. 
de W. Abney, R.E., F.R.S., and Major-General 
E. R. Festing, R.E., F.R.S., for the purpose of mea- 
suring light reflected from coloured pigments. The 
physical action of this most beautiful apparatus is 
not only to ascertain what are the constituent 
colours in the spectrum which go to make up the 
colour reflected by the pigment under examination, 
but also at the same time to measure the exact pro- 
portions of them present in the combination ; and so 
correct are the results of this analysis, that by its 
indications a curve can be drawn which is a quali- 
tative and quantitative record of the precise chro- 
matic constituents of the pigment, which may be 
translated into a simple mechanical device for 
mixing the same group of colours collected from a 
true spectrum, and in the same proportions, with 
the result that an exact reproduction of the pig- 
ment colour is effected ; thus giving a simple and 





* See ENGINEERING, page 316 ante, 





+ Ibid., page 430 ante. 
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conclusive proof of the correctness of the analysis 
made by the instrument. 

The apparatus consists first of a source of white 
light A, Fig. 1 (which is by preference an electric arc 
lamp as being the most constant source of white light 
obtainable). The beam emanating from this lamp 
is concentrated by means of a lens B upon the 
slit f of a spectroscope-collimator C by which the 
rays proceeding from the brightly illuminated slit are 
rendered parallel. The beam next passes through 
a double image prism D by which it is split up into 
two beams whose axes lie in the same vertical plane. 
These two beams are next transmitted through a 
pair of prisms P' P*, by which a considerable dis- 
persion is obtained, and by means of a camera E, 
the images of the twospectra are brought to a focus 
in a plane corresponding to the position which the 
focussing glass of a photographic camera would 
occupy. In the place, however, of a focussing 
glass, is a screen or diaphragm H H, sliding hori- 
zontally in a vertical plane, which carries a vertical 
slit F of sufticient length to extend across both 
spectra. By this means rays of any required re- 
frangibility may be selected, and as the correspond- 
ing dark lines on the two spectra lie exactly one 
above the other, the colours transmitted by the 
sliding slit are always of precisely the same refran- 
gibility. Up to this point the two beams—with the 
exception of a slight displacement in a vertical 
plane—have been in the same direction; imme- 
diately after passing the slit, however, they part 
company, the lower beam passes without obstruc- 
tion to alens K' which would bring it toa focus at S! 
on the receiving screen S! S?, while the upper beam 
is, by means of a pair of right-angle prisms G' and 
G?, attached to the sliding screen H H, diverted 
to the left of its path and would come to a focus 
at S? on the receiving screen S' S*, by means of 
a similar lens K? ; and, as rays of different degrees 
of refrangibility are brought to a focus at different 
distances by the same lens, the lenses K' and K? 
are most ingeniously fixed with their axes slightly 
inclined to the mean axis of the transmitted beam, 
so as to produce an approximate equalisation of 
focus for the different colours thrown upon the 
screen. The beams passing from the two lenses to 
the screen cross one another at a point P, at 
which is fixed a little cylindrical screen or post, 
which casts a shadow from the upper beam at S? 
and of the lower beam side by side with it at S', and 
the quantity of light passing from the lens K! to the 
screen may be varied by the rapidly revolving disc 
L, in which are sectional apertures whose area may 
be varied at will while the rotation is going on. 
This disc is driven by a small electric motor M, 

The pigment’ to be examined is spread upon a 
flat surface and placed at S', while side by side 
with it at S? is placed a white card of similar area ; 
and the reading of the instrument is made by com- 
paring and equalising the intensity of the two 
shadows cast by the post P (the one falling on the 
pigment surface and the other on the white card), by 
increasing or diminishing the area of the orifices in 
the rotating disc until the two are exactly balanced; 
and, for any one pigment, this adjustment will be 
different for each portion of the spectrum by which 
the pigment isilluminated. The operation is there- 
fore repeated in every part of the spectrum by 
sliding the screen H H from one end of the spectrum 
to the other, and recording the amount of light 
which has to be transmitted by the rotating disc in 
order to equalise the inteasity of the shadows. 

By means of the above apparatus Captain Abney 
and General Festing have analysed the chromatic 
constituents of a large number of substances reflect- 
ing light of various colours, each of which may be 
recorded as a curve in which the abscissse represent 
positions in the spectrum of the electric light, or, 
in other words, the distances right and left of the 
sodium line D in the yellow, and the ordinates 
represent the quantity of that particular colour re- 
flected by the substance. If now, along a radius of 
a disc, a scale be set off representing the lines of the 
spectrum, and circles concentric with the axis of 
rotation of the disc be drawn passing through the 
divisions of the spectrum scale, and along these 
circles arcs be measured which are proportional to 
and corresponding with the ordinates of the curve 
to which we have referred, a figure may be traced 
out on the disc which will be the outline of an 
orifice in the disc, which, if rapidly rotated between 
the camera E and the lens K’, and adjusted so that 
its spectrum scale corresponds with the lines in the 
spectrum projected by the lens of the camera, will 
allow just those portions of the spectrum and no 





others to pass through, and in the exact quantita- 
tive proportions which make up the colour of which 
the diagram was a record. By the persistence of 
vision these colours are blended together, and the 
resultant combination is an exact reproduction of 
the colour of the pigment or surface from which 
the diagram was drawn. 

The Royal Microscopical Society exhibited a very 
interesting collection of photographs of flashes of 
lightning taken in all parts of the globe, and while 
many of these bore a close resemblance to the dis- 
charge between the terminals of Mr. Wimshurst’s 
great machine in the adjoining room, there were 
none that resembled in any way the conventional 
zig-zag so often seen on the walls of our art exhibi- 
tions. 

The palm of the evening, with respect to 
attractiveness, must be awarded to Mr. C. V. Boys, 
who throughout the soirée exhibited a most beauti- 
ful series of experiments with soap bubbles, their 
object being to demonstrate the influence of an inter- 
vening film of air in preventing two bubbles, both 
of the same material, from coming into actual con- 
tact. But the experiments went farther than that, 
and a number of highly interesting experiments 
bearing on the questions of diffusion, of density, 


and of surface tension were shown by Mr. Boys, as 


well as the effects of electricity, magnetism, and 
mechanical vibration upon bubbles. A full descrip- 
tion of this fascinating research would prove subject- 
matter for more than one article entirely devoted 
to it, but a description of a few typical experi- 
ments will be sufficient to show the interest of the 
subject. In proof of the power of an intervening 
film of air to prevent actual contact between two 
bubbles, Mr. Boys having blown a bubble between 
two rings of wire, to which it became attached, pro- 


ceeded to blow a second and smaller bubble within | 
| joining their opposite ends, which, under the in- 


it. By separating the rings, the outer bubble was 
drawn out into acylinder, within which the smaller 
bubble rolled from end to end as the one ring or 
the other was raised, and by filling the inner bubble 
with common gas instead of air it floated about on 
the upper side of the cylinder, and rolled from end 
to end as before. A still more striking illustration 
followed ; by drawing out the outer bubble into a 
cylinder its equatorial diameter of course became 
reduced to that of the rings to which it was at- 
tached, and if the inner bubble happened to be, 
in the first instance, of larger diameter than the 
rings, it became squeezed into an elongated egg 
shape by the sides of the outer bubble, showing 
that although there must have been considerable 
pressure between the two films there was no indi- 
cation of their coalescing. Mr. Boys exhibited this 
property in another way. Having blown a cylin- 
drical bubble on a fixed horizontal ring of wire, 
much smaller in diameter than itself, he made a 
flat bubble across another wire ring, which it 
covered like a membrane or drumhead ; holding 
this flat bubble over the other, he pushed it down- 
wards, and with such force as to squeeze the 
spherical bubble through the ring, necessarily much 
distorting its form, and yet there was no coalescing 
of the two films, which were of identically tle same 
soap solution, while by placing the flat bubble below 
the other, he was able to push it up through the ring 
again to its former position. A very pretty experi- 
ment was the blowing of a gas bubble within a 
larger bubble containing atmospheric air ; in this 
case the inner bubble carried the outer bubble up to 
the ceiling, although to the latter was connected a 
wire ring and a thread to which a miniature balloon 
car of paper was attached ; in this case also there 
was no running together of the films. 

The following experiment shown by Mr. Boys 
is a beautiful illustration of the effects of the dif- 
fusion of gases. A spherical bubble was blown on 








toa fixed ring, and within it a smaller free spherical 
bubble was blown with a mixture of gas and air; 
this floated at the top of the outer bubble, and over 
the whole was inverted a bell-glass into which coal 
gas was admitted. In a few seconds the inner bubble 
left the upper surface of the outer film, and after 
first floating about in it, descended, and finally 
rested on the bottom, showing that diffusion had 
taken place through the film of the outer bubble 
with a consequent decrease of density of the 
contained gas. Another illustration of diffusion 
was shown ; a soap bubble was blown with oxygen 
gas and immersed for a few seconds in a bell- 
glass containing the invisible vapour of ether. 
When this bubble was withdrawn and approached 
to a flame it collapsed with a flame and explosion, 
showing that in the short time its surface was ex- 
posed to the ether vapour, diffusion had taken place 
and an explosive mixture of oxygen with ether 
vapour had taken the place of the pure oxygen 
with which the bubble was originally filled. 

Mr. C. V. Boys showed also his radio-micro- 
meter, which is undoubtedly the most sensitive in- 
strument for measuring radiant heat that has yet 
been devised. It consists of a minute thermo- 
electric couple composed of antimony and bismuth 
having at their junction a little plate of copper upon 


which the beam of radiant heat is allowed to fall. 
The free ends are connected together by a copper 
wire bent into the form of a long loop having 
parallel sides, and the upper end of this loop is 
attached to a stem carrying a galvanometer mirror ; 
the whole system being suspended in a magnetic 
field by an exceedingly fine fibre of quartz, so 
fine, indeed, that if magnified 8000 times, the fibre 
would still be finer than spun glass. When radiant 
heat falls on the junction of antimony and bismuth, 
a thermo-electric current is set up through the wire 


fluence of the magnetic field, causes its conductor 
to be deflected (by the well-known law pointed out 
by Ampére), and this system, carrying the mirror 
with it, causes its deflection to be measured by the 
movement of a spot of light along a scale. 

In the Council Room a singularly unscientific ex- 
hibit was shown, consisting of a system of ballot for 
members of Parliament, the principal features of 
which were, first, that every post-office in the 
kingdom would become an election station, and 
every letter-box would be a ballot-box, and, second, 
that the usual cross marked by the voter on a ballot 
paper is replaced by an adhesive circular wafer. 
There appears to be some ingenuity in the working 
out of the details of the scheme, but the system 
itself appears to be destructive of every advantage 
claimed by the secrecy of the ballot, for secrecy is 
insured only in cases where secrecy is a matter of 
comparative unim portance. 

In the principal library Mr. John M. Richards 
exhibited the writing telegraph of Mr. Robertson, 
which in its performance very closely resembles Mr. 
E. A. Cowper’s writing telegraph, which was de- 
scribed in these columns some years ago, and the 
general principle of action is the same, but the 
methods of working it out are different. Thus in 
the receiving instrument of Mr. Cowper the motion 
of the pen was controlled by two galvanometer 
needles, whose directions were at right angles to one 
another ; while in Mr. Robertson’s instrument the 
pen is attached to a little bar of iron, which is 
drawn right and left or up and down by the combined 
action of two electro-magnets fixed at right angles to 
one another. Again, the transmitting instrument 
in Mr. Cowper’s telegraph consisted of two sets of 
resistances, one controlling the current transmitted 
through one of the galvanometers and the other 
varying the resistance in the other circuit, and 
these resistances were varied by means of a couple 
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of sliding contact pieces working at right angles to 
one another and controlled by the action of the 
transmitting pen. In Mr. Robertson’s apparatus 
the resistance in the two magnet circuits is con- 
trolled by two carbon rheostats or tension regulators 
at right angles to one another, the action of the 
transmitting pen varying the pressures on the carbon 
buttons and transmitting correspondingly varying 
currents to their respective electro-magnets which 
control the pen at the receiving station. 

Close to this apparatus Professor George Forbes, 
F.R.S., exhibited his very beautiful Coulomb meter 
for indicating the number of ampéres of electric 
current per unit of time that have passed through 
the instrument. This apparatus consists of a spiral 
conductor of iron wire, through which the current 
to be measured is transmitted. The effect of this 
is to raise the temperature of the wire, which, by 
heating the air in its immediate neighbourhood, sets 
up convection currents of air, these, in their ascent, 
giving motion to a set of mica vanes arranged round 
a disc of mica, which rotates about a vertical axis 
and sets in motion a light train of clockwork in- 
dicating the number of revolutions of the mill on 
a set of dials. The instruments exhibited are con- 
structed so as to indicate one Board of Trade unit 
for each thousand revolutions of the mill, and the 
resistance of an instrument to measure from one 
ampere upwards is only one-fiftieth of an ohm. 
In one form of the apparatus Professor Forbes 
employs, in place of the spiral wire, a pair of con- 
centric rings connected together by a number of 
wires tangential to the inner ring, forming so many 
bridges between them. 

Mr. J. Norman Lockyer, F.R.S., showed a num- 
ber of interesting experiments illustrating low tem- 
perature spectra, in which he showed their close 
resemblance, if not identity, with the spectra of 
meteorites. 

Messrs. Johnson, Matthey, and Co. showed Mr. 
Sellon’s iridio-platinum gas burner, which has 
already been referred to in these columns,* and 
which consists of either a thimble or flat plate of 
iridio-platinum gauze rendered incandescent by the 
flame of an atmospheric burner of special construc- 
tion. Professor T. E. Thorpe, F.R.S., showed 
his apparatus and method of isolating the element 
fluorine, first by preparing anhydrous hydrofluoric 
acid by heating acid potassium fluoride, and then 
decomposing the hydrofluoric acid by electrolysis. 

Mr. Shelford Bidwell, F.R.S., showed his marvel- 
lously delicate apparatus for measuring the changes 
} reduced in the dimensions of rods and rings of iron 
and other metals by magnetisation, which he has 
already brought before the Royal Society. The 
instrument exhibited is a masterpiece of delicate 
workmanship, being capable of measuring changes 
of length to the one-millionth of a millimetre or 
one twenty-five millionth of an inch. 

The Woodhouse and Rawson Electric Supply 
Company exhibited several interesting examples of 
their manufactures, one of the most interesting of 
which was Mr. Vernon Harcourt’s new Pentane 
lamp for a photometric standard, which carried off 
the palm in the tests of photometric standards 
made by Mr. Dibdin for the Metropolitan Board of 
Works, in which it stood an average of 97 per cent. 
of tests within one per cent. of the mean value. 
The same firm showed, among other things, their 
chemical ‘‘ pole indicator,” a most useful and in- 
genious little instrument, which might be curried in 
the waistcoat pocket, for showing the direction of 
an electric current in any circuit to which it is 
connected. It consists of a short glass tube filled 
with a colourless liquid, into which is inserted at 
either end a little brass rod terminating in a ball ; 
these rods are respectively connected to terminals 
on the outside of the apparatus. When the instru- 
ment is put into an electric circuit, the tube and 
ball in connection with the negative pole of the 
battery almost immediately assume a bright violet 
tint, due to a deposit formed out of the solution, 
and when the current is interrupted this is redis- 
solved, and no deterioration of the liquid takes 
place by the use of the instrument. 

Electric safety lamps for miners were shown by 
the Edison and Swan United Light Company, and 
by the Schanschieff Electric Light and Power Com- 
pany, the former being worked by portable storage 
batteries, and the latter by primary batteries of the 
form devised by Mr. Schanschieff. 

Mr. Thomas Turner showed an apparatus for 
determining the hardness of metals and other sub- 


* See ENGINEERING, vol, xliv., page 539, 





stances. The substance to be tested is first polished 
and is then placed in the instrument which con- 
sists of a frame carrying a diamond, which can be 
loaded with weights until a visible scratch is pro- 
duced on the smooth surface when the diamond is 
moved. The hardness is recorded by the number 
of grammes which,must be placed on the diamond 
tool in order to produce a standard scratch, which 
is a mark just between a burnished line and a 
burred cut. 

In the meeting room on the ground floor there 
were throughout the evening several series of 
lantern demonstrations ; at half-past nine by Dr. 
Marcet, F.R.S., who projected on the screen the 
image of electric discharge sparks illustrative of 
flashes of lightning, produced by one of Mr. Wims- 
hurst’s influence machines. At ten P.M., by Pro- 
fessor Kennedy, F.R.S., in the absence of Mr. 
Benjamin Baker, who showed a fine series of pho- 
tographic lantern views illustrating the progress of 
the erection of the Forth Bridge, several of which 
photographs have already been reproduced in this 
journal. And at half-past ten by Mr. Arthur Sop- 
with, who exhibited a series of lantern views illus- 
trative of the interior workings’of a colliery. 

The soirée of 1888 was one of the most successful 
that has been held for many years, and it was not 
until past midnight that the last of the visitors had 
departed. 





SOCIETY OF TELEGRAPH ENGINEERS 
AND ELECTRICIANS. 

At the meeting of this Society, held in the rooms 
of the Institution of Civil Engineers, on Thursday, 
the 8th inst., a paper on ‘The Risks of Fire In- 
cidental to Electric Lighting,” was read by Mr. W. 
H. Preece, F.R.S., who, in the first place, pointed 
out that other methods of lighting were by no 
means free from risk ; fires were frequently caused 
by candles, and gas explosions were by no means 
rare. No one, however, had considered it neces- 
sary to draw up a set of rules to be observed in 
buildings employing such methods of illumination, 
as the necessary precautions were so obvious. In 
the case of electric lighting, however, they had to 
deal with something mysterious and no one knew 
what it was, and it offered a fine field for fraud. 
Cheap-jackism was rampant, and to protect con- 
sumers against this, rules and regulations were 
necessary. The first rules seem to have been 
issued in 1881 by the Edison Company, and these 
formed the basis of the Phoenix rules issued in 
1882, which still bore traces of their American 
origin in certain of the expressions used in them. 
About this time rules were also brought out by the 
Society of Telegraph Engineers, which were, in 
effect, an assertion of the general principles to 
follow in carrying out electric lighting installations. 
Last year, however, it was suggested that these 
rules should be amended and brought up to date, 
and a Committee was formed for the purpose, but 
before the completion of their work rules were 
brought out by two fire offices, so that there were 
now three independent sets of rules in use in 
England, and the state of affairs was even worse in 
America, where there was scarcely a town of any 
size, with perhaps the exception of Chicago, which 
had not got a set of its own. 

There had been a great demand for copies of the 
rules issued by this Society, and many more instal- 
lations had been put up under them in this country 
than any other, though in the metropolitan district 
the Phoenix rules were more frequently worked to. 
Personally he (the speaker) was opposed to any 
revision of the Society’s rules, as he was perfectly 
satisfied with matters as they stood, but as he had 
been chairman of the Committee by whom the 
previous rules had been drawn up, he thought it 
advisable to accept a seat on the new one. At the 
outset it was recognised that to be of any use the 
approval of the fire offices must be secured, and 
the secretary, Mr. Webb, accordingly called on the 
Fire Offices Committee, who gave a favourable reply 
to his inquiries. To further strengthen the Com- 
mittee he had induced Mr. Heaphy to join the 
Society and to accept a seat on the Com- 
mittee. At first all went well, but later on 
there occurred what he might call an electrical 
disturbance. At an early period they had arranged 
that the original rules should be revised up to date, 
and should deal with general principles only, and 
these rules were to be followed by fire office rules, 
the interpetration of which should be independent 
of the whims of the inspector, and it was on this 





point that the disturbance above referred to arose. 
Mr. Heaphy wanted the Committee to approve of 
and accept his rules without examination or con- 
sideration, which was, of course, refused, and Mr. 
Heaphy accordingly resigned his seat on the Com- 
mittee. For some time after this occurrence the 
Committee adopted what might be called a policy 
of masterly inactivity, and did nothing, but as this 
did not tend to advance matters, it finally became 
necessary that they should recommence their sit- 
tings. The personnel of this Committee was, he 
thought, very strong, the scientific, consulting, and 
contracting elements being all represented ; but 
this very strength was in a way a source of weak- 
ness, as amendments were proposed to nearly every 
rule that was proposed. 

The points to be legislated on were of great 
variety. Thus at Derby a fire was caused by a short 
circuit arising between the leads to a lamp and a 
tin shade behind it. Rats and mice were a source 
of great danger, as was the practice of burying in- 
sulated wires in cement during the building of a 
house. His own experience, now extending over 
thirty-five years, was that mercury contacts always 
caused mischief sooner or later. There was another 
very serious danger in the temptation which the 
good quality of the light offered to people to extend 
the light to other rooms, increasing the number of 
lamps and so overloading the main. Bad joints 
were, however, the greatest danger, and soldered 
joints were generally considered essential. In the 
telegraph work it was found that joints made with 
soldering fluids were sounder than those made with 
resin as a flux, and in the rules issued by the 
Society, the use of such fluids is permitted, if the 
joint is afterwards washed. The Phcenix rules, 
however, insist on the use of resin only. Joints, 
the tightness of which depended on screws, should 
always be avoided ; in one installation with which 
he was acquainted, there were no less than 6000 
joints of this character, each of which might sooner 
or later be a source of grave danger. He need not 
refer to the question of cut-outs, as a paper on them 
had not long ago been read before the Society, but 
it was well known that these were dangerous if not 
properly looked after, as was also the case with 
switches, 

With regard to the insulating material, what was 
wanted was an insulating medium that was non- 
inflammable, but very few, if any, now in use were 
of this character. He, however, recently. came 
across Waring’s material, which was used by the 
Westinghouse Company, America. This material is 
obtained in the distillation of that remarkable 
product petroleum, which, according to the theory 
of the Russian chemist Mendeleef was still growing 
in the earth. The material in question was that 
distilled at the highest temperature, and was the 
best substance for insulation purposes he had yet 
met with, as it was very uninflammable. 

Since the rules had appeared a number of silly 
anonymous letters criticising them had appeared in 
the papers, written apparently by people who 
thought the existing rules were perfect. For 
instance, what reply could be made to an 
anonymous criticism that a certain rule was written 
in the Emerald Isle. This rule was to the effect 
that when insulated wires were carried through 
buildings of a very inflammable character they 
should be isolated from the walls. The critic had 
evidently confused the meaning of the words 
‘*insulated”’ and ‘‘isolated.” Another rule had 
also been criticised unfavourably. In this, Rule 32, 
they had attempted a very ditlicult task, the like of 
which had not previously been essayed, as in the 
case of the telephone nobody had defined a 
diaphragm, and in that of the incandescent lamp 
nobody had defined a filament. In this rule, how- 
ever, they had tried to distinguish between high 
and low tension currents by considering all with an 
electromotive force above 200 volts as coming 
under the first denomination and all below as low 
tension, and he thought that this should not be 
hostilely criticised. With regard to other rules he 
did not approve of those brought out by the West- 
minster and Guardian offices. In carrying out 
electric lighting efficient design was of the first im- 
portance, and good contractors and inspectors alone 
should be employed. In the Whitehall Court in- 
stallation Mr. Gordon had adopted what he might 
call an heroic method for getting rid of bad joints, 
as in this case there are no joints at all. He 
thought that a rule calling for a resistance of 150 
megohms per mile was nonsense, and the method of 
estimating the insulation resistance proposed in the 
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Society’s rules was much better, as in these it was 
provided that not more than 759 part of the 
current shall be wasted in leakage, and this was 
easily determined. One of the great wants of the 
present day was proper education for . young 
engineers ; they should learn facts, not opinions. 
Nobody read the leaders of the Times or cared for 
their contents, and a similar remark was true with 
regard to the technical press. 

The discussion was opened by Mr. Heaphy, who 
asked the Society to reserve their judgment con- 
cerning the disturbance of the Committee described 
by Mr. Preece, till they had heard his version of it, 
which he would give next week. The whole 
question turned on whether the word Phcenix should 
or should not appear in the rules of the Society. 
They all knew that when transformers were first 
introduced, the Phoenix office alone would take the 
fire risks. It was all very well for other offices to 
come forward now after the Phoenix had borne the 
brunt and risked their money and reputation. 

Mr. Killingworth Hedges had not meant to speak 
as he had not been honoured by being consulted by 
the Committee, but he would like to know what 
was the meaning of the word “‘ copyright” after the 
Phoenix rules, as these latter were, except in the 
mere wording, practically identical with those 
brought out in America by Mr. Woodbury nearly a 
year previous to Mr. Heaphy turning his attention 
to the subject. He therefore submitted that there 
could not be any copyright in these rules. 

Mr. H. Human wished to say that whatever the 
merits or demerits of the Guardian rules, it had 
been necessary for them to bring them out. They 
had waited a long time for the issue of rules by the 
Society, but as these were so long delayed, they were 
absolutely obliged to formulate rules of their own, 
as they could not give a rival company a gratuitous 
advertisement by adopting their rules. In any case, 
the issue of the Guardian rules would be beneficial 
in hastening the day when one uniform code would 


be adopted by all the fire offices. 

Mr. J. W. Swan remembered that when he had 
exhibited the first incandescent lamps in that room, 
a note of alarm as to the risk of fire had been 
raised by Mr. Preece, who was then President of 
the Society. At the time, the speaker thought, this 


note was pitched in somewhat too high a key, but he 
had since altered hisopinion. He agreed that much 
of the danger was due to ignorance, which in the 
early days of incandescent lighting arose from the 
want of experience in this class of work, serious 
mistakes being made even by good electricians. He 
thought it would be a good thing if some of these 
early installations could be overhauled now, with a 
view to seeing the advances that had been made since 
they were put up. He fully agreed with Mr. Preece 
with respect to the necessity for soldering joints. 

Mr. John Verity thought there was a difficulty in 
getting up a discussion, as they all so entirely 
agreed with what had fallen from Mr. Preece. 
They were placed in a very awkward position, as 
they were entirely in the hands of the insurance 
offices. He hoped that an agreement would be 
arrived at between the Society and Mr. Heaphy. 

Mr. Manville considered that in spite of what 
Mr. Preece had said the contractors should have 
been more fully represented on the Committee. 

Mr. Crompton said that as one of the contractors 
he thought that other contractors ought to make up 
to himself and Mr. Siemens the time they had 
spent in keeping the Committee in order. He had 
been one of the first to come in contact with Mr. 
Heaphy, and he though if he were in that gentle- 
man’s position he should feel that he had a moral, 
if not a legal right to a copyright. He would take 
this opportunity of asking the other offices how 
they would like to have their name removed from 
the rules if they were in the same position as the 
Phoenix. This office had, he thought, by their 
action fairly earned a little advertisement. 

Mr. Siemens thought that. the saving clauses were 
the great defect in Mr. Heaphy’s rules, though the 
firm with which he was connected had never had 
any difficulty in this matter. But he did not know 
who might be Mr. Heaphy’s successor, and if a 
less conscientious man were appointed the arrange- 
ment might not work so satisfactorily, and he 
therefore thought such clauses should be omitted. 
He entirely recollected the dispute referred to, 
which arose in the way stated by Mr. Preece. How 
could they be expected to pass rules which had not 
been laid before them ? 

The discussion was then adjourned to yesterday, 
the 17th inst. 





NOTES. 
A New Russian Rattway. 

Tue Russian Government has sanctioned the 
construction of a new railway in South Russia. 
The line will be a development of the south-west 
railroad system, and will run from Brest Kazatin 
to one of the stations of the Trostianetsa Railway, 
and will run vid the town of Umani. The total 
length of the line will be 370 versts, or 277 miles, 
and the cost about a million and a quarter sterling, 
exclusive of the cost of the rolling stock. The 
country to be traversed is well populated, and 
contains many factories. The capital for the under- 
taking will be raised in Russia by means of obliga- 
tions, and the first sod will be cut in June or July. 
The rolling stock of the South- West Russian Railway 
Company is also to be largely increased this summer, 
in consequence of the complaints of the corn and 
coal trade respecting the delays experienced in send- 
ing goods to Odessa. The Russian Government, per- 
haps in anticipation of war, is paying great attention 
to the improvement of the southern lines just now. 


SNow IN THE GOTHARD. 

The engineer-in-chief of the Gothard Railway 
gives some interesting details of the fall of an 
avalanche during the past winter, which blocked up 
this line and, at the same time, caused the death 
of five workmen. The catastrophe occurred on 
February 15, after a prolonged fall of snow, which 
covered the ground to a greater depth than in an 
winter since that of 1874-5. About three o’cloc 
in the day an avalanche had fallen directly in front 
of the southern entrance to the covered way near 
Wasen, blocking it up, much of the snow being 
forced inside the gallery by the pressure of the wind. 
Six workmen were immediately sent from Wasen 
to clear the line, but they had been thus employed 
for not more than half an hour before a fresh 
avalanche rushed down, this time blocking up the 
northern entrance. This new avalanche was of 
colossal proportions, the like of which, it is stated, 
had not occurred within the experience of the oldest 
inhabitants in the district. Its fall caused a tre- 
mendous displacement of air, which, aided by the 
north wind, rushed up the gallery, throwing the six 
workmen to the ground, and forcing immense 
quantities of snow up the shed, which instantly 
covered the unfortunate men to a depth of several 
feet. The snow, it is stated, was forced up the 
gallery for a distance of 50ft., and was so com- 
pact that it was necessary to use pick-axes in re- 
moving it, while the débris from the avalanche 
extended nearly 350 ft. further. Under these con- 
ditions there was but little hope of finding any of 
the workmen alive, but nevertheless, the rescuing 
party succeeded in finding one of them still breath- 
ing, though the other five were alldead. The facts 
here set forth may appear extraordinary, but the 
mass of air displaced by an avalanche raises a perfect 
tornado, which iscapable of demolishing the strongest 
buildings and of breaking off at their base trees up- 
wards of 3ft, in diameter and transporting them 
considerable distances. It is stated that the in- 
creased severity of the avalanches in this district is 
due to the gradual deforesting of the hill slopes, 
previous to which they were few in number and of 
but little importance when they did occur. 


Fire Risks or Exectrric Liautine. 

M. Mascart recently performed before the French 
Physical Society a number of experiments illustrating 
the possible dangers of fire from electric light. In 
introducing the subject, he stated that it was neces- 
sary in electric light installations to take precau- 
tions against the undue heating of the conductors, 
and to avoid the risk of materials being ignited by 
the heat generated in the lamps. In the case of 
insulated wires laid beneath mouldings, the heat 
generated was general dissipated by conduction 
which kept down the temperature of the wire and its 
covering. But an excessive current might destroy 
the insulation and inflame the wood. An experi- 
ment was made with a wire of 1.2 mm. in diameter, 
laid on a block of wood and covered with another 
block. This wire would, in ordinary practice, 
carry a current of 4 ampéres, but in this experi- 
ment a current of 40 ampéres was passed before it 
commenced to carbonise the wood. With a much 
greater current the wood was inflamed at a point 
where the wire was uncovered, as between the boards 
the lack of air prevented ignition. In order to see 
what amount of danger was to be expected from 
the lamps themselves the following experiments 
were made: 1. The globe of an arc lamp was 
covered with several thicknesses of alight fabric of 





green tarlatan. 2. A glow lamp of 32 candle- 
power was covered in a similar manner, the folds 
of the fabric being pressed on the lamp by an 
india-rubber band. 3. An incandescent lamp was 
covered with a cotton hood. 4. A glow lamp was 
covered with a similar hood of black silk, which was 
surrounded by another of velvet. 5. A lamp was 
covered with a layer of white wadding, the gummed 
surface of which had been removed. 6. Two glow 
lamps were covered with layers of wadding, white in 
one case and black in the other. 7. A lamp of 32 
candle-power was placed in a vertical fold of an old 
theatrical scene; and finally, 8, a lamp of 300 
candle-power was laid on a similar scene. In cases 
1, 2, 5, and 7 no carbonisation nor excessive heat- 
ing was caused for 20 minutes. In case 8, the 
scene commenced to carbonise without flame at 
the end of 14 minutes, and the end of 2 minutes 
the envelope of the lamps in 5 burst into flame, 
and in about 6 minutes the velvet calotte in ex- 
periment 4 commenced to burn slowly; this ex- 
periment was prolonged without breaking the lamp, 
but the globe was deformed. The cotton hood in 
3 was partially carbonised at the end of 10 minutes, 
but was not set on fire. 


SourH Arrican DiIamonps. 


The exports of diamonds from Kimberley last 
year amounted to 3,599,036} carats of the declared 
value of 4,251,837/. 14s. 6d., giving an average of 
23s. 74d. per carat. This average is higher than 
that of any one of the last five years, with the 
exception of 1884, when the declared average value 
per carat was 24s. 94d. During the five years 
ending with 1887 inclusive, the aggregate exports 
of diamonds from Kimberley amounted to 
13,852,897} carats, of the declared value of 
15,801,613/. 6s., giving an average per carat of 
22s. 93d. Comparing the exports of 1887 with 
those of 1883, we find an increase of 1,185,083 
carats, with an increased value of 1,509,316I., show- 
ing that the production of diamonds has not only 
been maintained, but that it is even increasing. 
In the course of last year the five Griqualand West 
mines produced 3,646,899? carats, of the declared 
value of 4,033,582/. 14s. 8d., giving an average of 
22s. 1$d. per carat. During the period embraced 
between September 1, 1882, and December 31, 
1887, the aggregate production of the five Griqua- 
land West mines was 14,355,1744 carats, of the 
declared value of 15,565,1331., giving an average 
of 21s, 8}d. per carat. As regards the production 
of the five Griqualand West mines in 1887, the 
Kimberley mine is credited with 1,333,832} carats, 
of the declared value of 1,410,207. 12s. 1d., giving 
an average of 21s. 1}d. per carat. De Beer’s mine 
is credited with 1,014,048 carats, of the declared 
value of 1,022,878I. 6s. 5d., giving an average of 
20s. 2d. per carat. The Dutoitspan mine is credited 
with 696,5764 carats, of the declared value of 
987,2831. 17s. 8d., giving an average of 28s. 4d. 
per carat. The Bultfontein mine is credited with 
602,246 carats, of the declared value of 612,9621.. 
18s. 6d., giving an average of 20s. 4}d. per carat. 
The St. Augustine mine is credited with 197 carats, 
of the declared value of 250/., giving an average of 
25s. 44d. per carat. It follows that, including 
Sundays, the value of the daily production of the 
Kimberley mine last year was about 45201.; of the 
De Beer’s mine about 33001. ; of the Dutoitspan 
mine about 31001. ; of the Bultfontein mine about 
19501. ; and of the St. Augustine mine about 16s. 
Diamonds were imported into Kimberley last year 
to the extent of 172,519} carats, of the declared 
value of 300,685/. 3s. 3d., giving an average per 
carat of 34s. 10d. These imports came from river 
diggings and the Orange Free State. The total 
imports of diamonds into Kimberley during the 
five years and four months between September 1, 
1882, and December 31, 1887, amounted to 
589,884% carats, valued at 970,405l., giving an 
average of 32s, 103d. per carat. What is expected 
to prove an important discovery of diamonds has 
been made in the Hopetown district. Diamonds 
have been found at Paauwpan, about six miles 
from Phillippstown, two stones having been dis- 
covered, the first accidentally and the second by 
digging. The former was a diamond of 22 carats, 
and the second an imperfect stone of 6 carats. 
Paauwpan is believed to be comprised in the 
African line of diamondiferous craters. The 
diamond first found at Paauwpan has been sent to 
Kimberley, and it is reported that the owner of the 
property upon which it was found has declined an 
offer of 12,0001. which has been made to him for it. 
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THE INTERNATIONAL EXHIBITION AT 
GLASGOW. 


On page 486 we give a general view of the main 
building of the International Exhibition of Industry, 
Science, and Art, at Glasgow, engraved from a photo 
taken by Messrs. Annan, Glasgow, from a point on the 
carriage drive in the eastern section of Kelvingrove 
Park, a short distance from the princpal entrance, at 
which a triumphal arch was erected in connection with 
the visit of the Prince and Princess of Wales. In our 
previous articles on the Exhibition we have referred 
principally to the main building and its arrangement ; 
and the grounds and the many buildings of fantastic 
design which are dotted over the pretty grassy 
slopes of Kelvingrove Park, in which the ‘‘ Palace 
of Industry” is situated, are equally worthy of notice. 
Of the many exhibitions held in this country, 
few, if any, have had such a picturesque situa- 
tion. The Kelvingrove Park, in the west end of 
Glasgow, is hill and dale, with the River Kelvin pass- 
ing through it in a semicircular course southwards and 
westwards. At the northern part of the park the 
ground rises in easy gradients to considerable heights, 
divided by the river. On the eastern summit there is 
a splendid circle of terraced houses, the residences of 
the city merchant princes, and on the west Gilmore 
Hill, on which stands the Gothic pile, Glasgow Uni- 
versity, designed by Sir Gilbert Scott. The part of the 
park, east of the Kelvin, represented in our illustra- 
tion, was, in its natural beauty, the most picturesque 
section of the grounds, and the Executive Council of 
the Exhibition wisely decided to leave it unadorned, 

lacing only here and there a statuette, a small hot- 
ouse, or fernery. 

The statue of a lioness in the forepart of the illus- 
tration is of bronze on a granite pedestal, and was 
presented several years ago by a native of Glasgow 
then in New York. The fountain occupying a pro- 
minent position, is a magnificent erection in memory 
of the Lord Provost, who was mainly instrumental 
in introducing the supply of Loch Katrine water into 
Glasgow for domestic purposes. The building between 
this fountain and the Exhibition is the museum, in 
which are housed the presents, numbering over 700, 
gifted to Her Majesty on the occasion of the Jubilee 
of her reign. The Queen graciously agreed that the 
whole of the presents, as exhibited at Bethnal Green, 
should be sent to Glasgow. 

The main building of the Exhibition stands in the 
background, stretching outwards to a distance of fully 
a quarter of a mile, having at the western end the 
machinery section. As seen from the elevations it 
presents an extremely attractive appearance, with its 
massive-looking dome, its towers, and many minarets, 
all designed and decorated in Oriental style. The grand 
entrance, immediately under the dome, was illustrated 
in our issue of May 4, page 434. Along the northern 
side of the building is a terrace, to which there are 
numerous exits from the building. These different 
buildings make up the landscape seen from the east 
end of the park, a view enhanced by the trees and 
shrubs clad in their early summer foliage, and the 
spring blossoms fast fading before the summer sun to 
give place to the brighter and more varied flowers of 
summer. In subsequent issues we hope to illustrate 
some of the grotesque erections in the western part of 
the grounds. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 14, 1888. 

Last week’s steel rail sales in the sixteen American 
rail mills was 35,000 tons at 31 dols., 32 dols. east, and 
33 dols. 34 dols. west according to size of order. The 
tariff discussion is up in Congress and will continue 
ten days longer, when a vote will be reached. The 
railroad builders in the south-west have been prepar- 
ing several hundred miles of track for rails. Italian 
labour is pouring in at New York at an unprecedented 
rate, but much of it will be unemployed, yet indica- 
tions point to an improvement in railroad building 
during the last half of the year. Railroad earnings 
taking them in the aggregate, are nearer a. volume 
than last year, but slightly less per mile. The 
freight war in the south-west continues, and the 
Canadian Pacific managers have secured a controlling 
voice in the new ‘‘Soo” route that is undercarryin 
all the trunk lines in the north-west. The volume o 
business in the States as represented by clearing house 
returns for four months this year were 7} per cent. less 
than for the same time last year. The probabilities 
are that this deficit will be recovered in + during 
the second quarter. The industries pla continue 
to suffer. Prices are declining. Crude iron freights 
have been reduced 20 cents per ton from Alabama 
and Ohio fields into western markets, and eastern 
furnace interests have been able to shut out Alabama 
iron by ore, coal, and freight reductions amount- 
ing to 1 dol. per ton. Pennsylvania quotations are to- 
day 19 dols., 17.50 dols., and 16 dols. for No. 1, 2, 
and mill brands res ctively. Two large steel mills 


for the production of specialities are to be erected at an 
outlay of 1,000,000 dols., one at Chicago and one forty 





miles east of Pennsylvania. The twenty new southern 
blast furnaces will soon be pouring their product into 
one market at a furnace cost of 9 dols. to 10 dols. per 
ton. Freight rates to northern markets 3 dols. to 
5 dols. according to distance. The pipe mills are now 
running to 60 per cent. of me sere ; bar mills, 70 ; 
late mills, 80; and structural mills, 90 per cent. 
Jarnegie’s mill has resumed. The entire country is 
producing less and consuming less iron and general 
mill material than for two years, but as soon as the 
depression in prices has been exhausted a general 
se ana will follow. 








FORCED DRAUGHT. 
To THE EpITOR OF ENGINEERING. 


Sim,—Continuing my remarks on the papers on ‘‘ Forced 
Draught” read at the recent meetings of the Institution 
of Naval Architects, I now offer some observations on Mr. 
Soper’s paper on ‘‘ Boilers under Forced Draught on the 
Closed Stokehold System.” 

The purport of this paper is to show that the experience 
of working boilers under forced draught on the closed 
stokehold system during the last five years in the vessels 
of Her Majesty’s Navy, proves that this system is satis- 
factory and can be used continuously at sea without injury 
to the boilers. . F 

Having expressed in my papers read at the same Insti- 
tution in 1884-86, strong convictions of the injurious an 
even dangerous character of the closed stokehold system 
of working steam boilers at sea when used with forced 
draught even for short ceaod, it would only be becoming 
on my part to acknowledge my mistake if the evidence 

roduced by Mr. Soper was quite conclusive as to the non- 
injurious character of this system when working at sea 
with the increased power due to forced draught. After 
careful perusal of Mr. Soper’s paper I can, however, find 
no substantial facts given in support of the claim of 
efficiency and innocuousness for this system of forced 
draught, nor can I find any evidence that the boilers in 
the cases mentioned by Mr. Soper have ever been worked 
at sea, after official trial, at forced draught power at all. 
I cannot, therefore, admit that the convictions I have ex- 

ressed of the injurious results that would inevitably 
Follow from continuous working of boilers with forced 
draught at sea in a closed stokehold have been in ee | way 
disproved. There has been, on the contrary, sufficient 
evidence since I wrote my papers, that even with the very 
limited trials that have occasionally been made at sea, and 
at such reduced power that it cannot properly be termed 
forced draught, the results have been quite as disastrous 
as I had predicted. 

It would indeed have been inexplicable to any one who 
had witnessed, as I had done, the destructive effects of a 
rush of a large volume of comparatively cold air into the 
interior of a boiler at a velocity due to natural draught, 
to find that boilers could be worked without injury under 
air pressure in a closed stokehold where these hurtful con- 
ditions exist in a greatly pg seve form. It was the 
experience of actual cases of irreparable injury to boilers 
from the admission of cold air, as will be found described 
in the papers referred to, that first led me to give warnin 
of the danger that could not fail to arise from the cl 
stokehold system at sea, which, as I have already said, 

tly aggravates the conditions which preduce injury. 
ft is therefore no more than might have been ex 4 
to find that in the case of the boilers damaged by the cold 
air to which I have referred, no leakage or injury 
of any kind appeared bigs | the trial, nor until after 
pay seth days at sea, while the trials of the Satellite 
and Conqueror extending from two to three hours only 
under closed stokehold forced draught, with boilers clean 
and water entirely fresh, caused the leakage of several 
tubes and interior seams and rivets in the boilers of both 
vessels. It is also the case that in equally short trials of 
other vessels of the Navy with forced draught under the 
same favourable circumstances, leakage at the tube ends 
is not an unusual occurrence. Likewise during the opera- 
tions of the fleet along the coast at the autumn manceuvres 
of last year, where the average s was considerably 
less ‘than that easily attainable by natural draught in 
those vessels fitted with the closed stokehold, yet even 
in these, where the fans were only used to give the neces- 
sary ventilation and not to give forced draught, their use 
was sufficient in many cases to cause serious injury to the 
boilers. In proof of this we have the information pub- 
lished in your own columns on January 6 last, and also 
an evidently truthful and candid statement made by a 
contributor to a contemporary which, though I have 
already quoted it elsewhere, is so specific it may in part 
be repeated here, more especially as the writer was either 
an eye-witness or an Admiralty official who had full know- 
ledge of the facts. After referring to the minor disad- 
van of the heat in the closed stokehold, and the 
difficulty of regulating the supply of steam when work- 
ing the fans for ventilating purposes only, the writer 
goes on to say: “The practical experience with forced 
draught has so far not been a very happy one, as with 
scarcely a single exception, marine boilers have not been 
able to work many hours consecutively without requiring 
either their tubes rolled or seams caulked. In the récent 
naval operations round the coast, it was found that for 
making long passages at full s the modern ships 
could not compare favourably with those vessels that have 
not got compound engines or forced draught, simply be- 
cause the boilers of the former required so much doctoring 
up to keep them tight.” 

In view of such definite statements as to the positively 
injurious effects of this system, I confess to have found 
it somewhat difficult to reconcile the pervading optimism 
of Mr. Soper’s paper regarding the closed stokehold. 
Several solutions of the difficulty have, however, occurred 





d | greater disasters that would have occurred had each 





to me. One of these is that engineers of the Royal Navy 


from their system of training and total absence of ex- 
pence in sening and maintaining their engines and 
oilers in such conditions as. will enable them to steam 
continuously for many days together at a high speed, and 
from year to year, as in the ocean mail and passenger 
servicés, have come to as unimportant and almost 
as a matter of course such injuries to boilers and engines 
as would fill the engineer of a mail steamer with dismay. 
One may well suppose a Royal Navy engineer to say, 
What, though the tubes in a combustion chamber become 
leaky, and run the water from the boiler into the ashpit ? 
Are there not tube expanders on board? What can be 
simpler than to shut off the boiler, draw the fires, blowdown 
and roll up the tubes when the furnace brickwork cools? 
Our cruising speed of nine or ten knots an hour is not 
much affected by such a thing as this, and if it is, what 
matters the loss of a few days on a cruising voyage? 

The paie number of our naval engineers, through no 
fault of their own, but from a long-established system of 
pernicious routine, have had no other experience at sea 
than cruising for a shorter or longer period under such 
conditions as here described, an experience which, so far 
from being truly educative, is actually injurious, as it 
leads to contentment with unsatisfactory results, and toa 
false security from believing their untried machinery 
possesses capabilities it altogether lacks. The extraor- 
din number of casualties which the short cruising 
period of last autumn developed in the machinery depart- 
ment of the two squadrons is an indication of the. much 
vessel 
attempted to steam at full power with forced draught. 

As the only time these vessels have ever steamed at full 
forced ha a power has been the few hours of the 
official trial before being handed over by the builders, the 
engineers of the Navy cannot be aware of the practical 
difficulties of steaming at sea continuously for a con- 
siderable period at full power. Such facts help to explain 
other statements in Mr. Soper’s paper. For example, 
when Mr. Soper speaks of the trial of this forced draught 
system ‘lasting over some years,” this does not actually 
mean that the vessels have ever been tried at forced 
draught power during these years, or even at full natural 
zy val power, though circulation of air in the stoke 
hold been made by the fans when steaming, for it is 
evident that the practice is to use considerably. less than 
full natual draught power at sea. 

The case of the Porpoise, to which Mr, Soper refers as 
having made ‘‘a continuous trial of ninety-six hours’ 
duration at the full sea-going power with most satisfac- 
ac results,” loses all force as evidence of forced draught 
without a statement (1) of the full power attainable in this 
vessel by natural draught ; (2) of the distance run in the 
ninety-six hours ; (3) the average indicated horse-power 
maintained ; (4) maximum and minimum revolutions of 
engines and pressure of steam, with particulars of occur- 
rences during the cleaning of fires. If an exact record of 
such one ars were given much light would be thrown 
on this closed stokehold om of working boilers, 

The testing of the machinery of the steamers of Her 
Majesty’s Navy, on whose efficiency the vital interests of 
our country hang, when compared with the testing of the 
machinery in our first-class mercantile steamers, whose 
sea work all the year round is a continuous full-speed trial, 
is such that it cannot be said to be tested and consequently 
the capabilities of the vessels are unknown. This state 
of things should surely not continue longer. I believe 
the proposal will have the approval of all naval officers 
and engineers whose minds are not warped by officialism, 
that every steamer of our Navy, before being put in com- 
mission, and before being taken over or as fit for 
active service, should be tested by four short runs at sea, 
each occupying several days, at a speed sufficient to test 
the endurance and efficiency of the machinery. I would 
suggest that the trials be made between Portsmouth and 
Malta, a run of from five to six days for a fast steamer, 
shorter than across the Atlantic, and safer in case of acci- 
dent, with Gibraltar half-way between, and never more 
than two days or so out of sight of land. On arrival at 
Malta not more than twenty-four hours should be allowed 
before returning unless necessitated by repairs, and on 
first return to Portsmouth only forty-eight hours to be 
allowed before wasting on second run out, which run to 
Malta and back should be on same conditions as the first, 

As regards the speed and power to be maintained, I would 
propose for forced draught vessels a power 15 per cent, 
above the full natural on power of the boilers for 
the first round voyage and r cent. for the second, 
For natural draught steamers I would propose for first 
rourd voyage a power 20 per cent. under their fullest 
short trial power, and for the second run 15 per cent. 
under. For example, among the six cruisers mentioned by 
Mr. Soper in his paper, I find the Galatea developed 5858 
indicated horse-power on her trial with natural draught— 
actually a low power from 500 square feet of firegrate— 
and we may conclude that the other five steamers would 
be equal to this in natural draught power. These steamers 
would therefore make the first round voyage at 6726 indi- 
cated horse-power by forced draught and 7029 indicated 
horse-power for the second run, both a long way under 
the maximum indicated horse-power with which the 
Galatea is credited, and surely not too much for steamers 
whose raison d’étre is their capability for high speed and 
power. For natural draught steamers like the Mercury 
and Iris, whose maximum indicated horse-power is about 
7100, the first run would be at 5680 indicated horse-power 
and the second 6035 indicated horse-power. 

Such trials as these would, I am convinced, cause such 
a reformation in the machinery of our Navy as would 
place the protection of our ne on a basis. of securit; 
which does not now exist. I would most seriously ask all 
who are able to give an opinion on this sagas subject 
if there is not a clamant need for such trials being imme- 
diately adopted. 
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I would also before closing my remarks on Mr. Soper’s 
paper refer to some other statements and inferences in his 
paper which can be shown to be quite incorrect. One is 
given in these words: “The closed stokehold system 
lends itself admirably to the necessities of vessels in actual 
warfare, for it is necessary that the openings down to the 
engine and boiler rooms should be kept as small as pos- 
sible, and in all cases the machinery department would be 
closed down, and the air supplied by artificial means, and 
with any system but that of the closed stokehold, to have 
the same advantages as to protection, it would neces- 
sary to provide two sets of fans, one for the fires and the 
second for ventilation of the boiler rooms,” Mr. Soper 
then gives the example of the Orlando, which has an area 
of only 103 square feet for the admission of air to the 
boiler-rooms, though its machinery developed 8700 indi- 
cated horse-power on the official forced draught trial. I 
can state from actual experience that with a total area of 
80 to 90 square feet of air admission to the boiler-rooms, 
and with smaller fans than is necessary for the closed 
stukehold system, I could with my system produce with 
ease steam for 8700 indicated horse-power. No second 
set of fans is required, the air for combustion being ex- 
hausted from the stokehold, the fresh air from the atmo- 
sphere taking its place even without special ventilators, 
keeping the stokehold—from which radiation from the fur- 
naces and ashpits is shut off—always fresh and compara- 
tively cool, 

The next statement is, ‘* As to the effect on heating 
surfaces of the boilers when working with forced draught, 
it isimmaterial whether the stokehold is closed or any 
other system of forced draught is used; the temperature 
of the fires is the same, supposing the boilers to be doing 
the sameamount of work, and solong asthe heating surfaces 
are clean, no harm will ensue; but if they are allowed to 
become coated with scale or dirt, the result will be the 
same in the two cases.” It is difficult to account for this 
statement in the face of what I have been able to prove 
over several years of continuous working of boilers with- 
out injury on my system of forced draught with salt water 
and scale on the aa I must give this statement a 
direct negative and say that the results would be totally 
dissimilar between the two systems. This fact marks the 
vital difference between the closed stokhold system and 
mine. With the closed stokehold the slighest scale means 
destruction under forced draught, and even without scale 
it is clear that with this system the boilers are injured. 
Double distillers are relied upon to keep the boilers clean 
and free from harm, but they have not done this yet, even 
during a few days easy cruising when such apparatus has 
ample time to be attended to, In full speed steaming 
when so much attention is required for other important 
purposes, every ex erienced marine engineer knows it is 
impossible for any long period to prevent sea water from 
getting into the boilers, so that it would be found that the 
closed stokehold forced draught would be most dangerous 
at the very moment it was most required. It so happens 
that in every sea-going steamer I have fitted with my 
system, sea water has been freely used in the boilers, and 
that without causing injury. I do not recommend the 
use of salt water though it has hitherto been used with 
impunity with my system owing to the absence of much 
variation in temperature in the furnaces and combustion 
chambers. It could doubtless be overdone, but the case 
of the Ohio, for example, maintaining full forced draught 

wer across the Atlantic with scale on her boilers is a 

act of great importance, 

The claim made during the discussion of the paper b 
Mr. Soper and other Admiralty engineers of a muc 
greater power being obtainable per ton weight of boiler 
by the closed stokehold system of forced draught than by 
any other, is also most fallacious. If it suits one tomake 
a light boiler with large heating surface and contracted 
water spaces, no doubt a large power in weight per ton 
may be taken from such a boiler for a few hours by the 
closed stokehold system, but the power which such a 
boiler could sustain at sea may not be one-half of this few 
hours’ trial power. It is also most unfair and incongruous 


to compare the efficiency so rated of such a boiler per ton | h 


weight with a boiler of a mercantile steamer constructed 
for endurance and to Board of Trade and Lloyd’s rules 
with ample water spaces. The slightest sense of congruity 
should show all such modes of comparison are ridiculous. 
Taking, however, this claim with all its incompatibility, 
I have no hesitation in meeting it by offering to produce 
in a marine boiler with my system an evaporative power 
per square foot of heating surface and grate surface equal 
to anything yet obtained with the closed stokehold in 
any steamer of Her Majesty’s Navy, and with this dif- 
ference, that instead of producing this power for a few 
hours only, I will undertake to continue it without danger 
until the steamer so fitted has left the one with the closed 
stokehold, otherwise equal, out of sight, 

T had no hesitation in saying that the closed stokehold 
as a forced draught arrangement, requires to be only suffi- 
ciently tested to be condemned. The closing of the stoke- 
hold also reduces the natural draught power of the 
boilers, and most of the steamers fitted would be greatly 
improved in power by its removal. “ 

fore concluding, I would take ‘the opportunity of 
noticing some other remarks made during the discussion 
of the two Forced Draught papers. 

The claim I have made of being the first that ever used 
forced draught successfully as a normal condition of work- 
ing in a sea-going steamer, was apparently sought to be 
controverted by some of the speakers, but without any 
supporting proof being adduced. This claim I still make 
and point to the New York City as the first sea-going 
steamer ever fitted that has so worked with forced draught, 
though the writer of the report of the discussion in your 
issue of 6th inst. appears to consider this claim sufficiently 
disposed of by some remarks made by Mr. Linnington. 
If such claims could be either established or refuted by a 





fewgeneraland unsubstantiated remarks of aspeaker, there 
would be small possibility of ever establishing or refuting 
any historical claim whatever. Fortunately such matters 
are proved or disproved by properly attested facts. The 
facts regarding the New York City are fully attested. 
She has run to and from the West Indies and South 
America without ao since October, 1884, entirely 
with forced draught on the system which for upwards of 
two years previously I had worked in marine boilers on 
shore. If forced draught had been used as a normal con- 
dition of working in any sea-going steamer previous to 
the fitting of the New York City the name of the steamer 
must not only be known, but well known, as the fact 
would be of sufficient importance to attract attention. I 
must therefore, before yielding my claim, ask Mr. Lin- 
nington or any one in possessiun of the facts to give the 
name, di ions, and t« ge of any steamer fitted and 
worked at sea with forced draught previous to the New 
York City, with dimensions and particulars of engines 
and boilers, and horse-power developed, also character 
and description of forced draught. apparatus, the ports 
between which the steamer traded, and how long she con- 
tinued to trade with forced draught, and with what suc- 
cess? On receiving these particulars, properly authen- 
ticated, it will not 1% difficult to decide whether or not 
the case is one that upsets my claim. If it should do so 
my claim of priority will be at once withdrawn. I believe, 
however, I shall wait in vain for any authenticated case 
of the kind, for, after making many inquiries, all I have 
been able to discover are second-hand hearsay statements 
of some one having tried a fan in the stokehold to increase 
ventilation and improve a sluggish draught, and of some 
attempts to blow air into closed ashpits, which resulted 
in burning the firebars and producing other troubles, and 
in the apparatus being removed forthwith. 

The close stokehold form of forced draught seems to 
have been developed from the practice which has been 
long in use in America of assisting the chimney draught 
by blowing from a fan into the stokehold, the grating 
above being in some cases more or less covered. This 
practice was occasioned by the use of their anthracite coal, 
which is more difficult to burn than the ordinary bitu- 
minous coal. It is said that the entire closing of the 
stokehold and making it air-tight, with the use of a positive 
pressure therein for forced draught, was first adopted in 
some war vessels built on the Continent, but it was early 
applied in this form by Messrs. Thornycroft for their 
torpedo boats, while Mr. Marshall, of Newcastle, appears 
to have first applied it to rt igg of a large size in this 
country. None of these cases, however, bear upon the 
matter in question. The vessels operated on are, in the 
first place, not sea-going steamers in the usual sense of 
the term, and do not perform regular sea work; and 
secondly, beyond the first trials, it is very probable they 
never worked with forced draught afterwards, being in- 
capable of using forced draught at sea as a normal con- 
dition of working. 

Viewing, therefore, the subject from a clear and definite 
standpoint, I believe my claim of priority as I have made 
it is not likely, after full inquiry, to be disputed. 

Mr, Parker, in his remarks about the first voyages of 
the Ohio, must have mixed up the breakage of the fan 
engine with the forced draught apparatus; for had the 
fan engine remained in order and the same attention been 
= to the boilers, the results on the first voyages would 

ave been as good as those on the voyages after the fan- 
driving gear was put in order; no change whatever was 
made in the other details. 

Mr. Fothergill, in his letter published in your issue of 
13th inst., in reply to my charge of his using my design 
after being put in possession of my paper of 1884, practi- 
cally admits it. e had, however, no other alternative 
as I only stated the facts in connection with the case. I 
cannot understand Mr. Fothergill’s anxiety to point out 
that the boilers he has operated on are ordinary marine 
boilers. That is quite understood; but they are of cer- 
tain dimensions and heating surface, and should produce, 
like other boilers when properly worked, an amount of 
orse-power in proportion. If I show that Mr. Fothergill 
applies what he calls forced draught to these boilers and 
produces less power than can be obtained by natural 
draught, Mr. Fothergill must not blame the boilers for 
this; the boilers would, if they could, blame Mr, Fother- 
gill. If Mr. Fothergill implies by this reference to ordi- 
nary boilers not designed for forced draught that nothing 
more than he has obtained should be looked for from 
these boilers, I must refer him to the case of the Celtic, 
where my system was applied to her natural boilers over 
fourteen bop old, the greater number of the tubes being 
3fin. in diameter, and the steam pressure 60lb. With 
ten boilers instead of twelve as formerly, the power of 
the engines is increased by about 15 per cent. ; that is, 
while twelve boilers with natural draught formerly pro- 
duced 100 ; ten boilers, with my system of forced draught, 
now produce 115, or an increase of power per boiler of 
38 per cent. The consumption of coal over the voyage 
with this large increase of power is not greater. I may 
also state that, when my system was applied to the boilers, 
the engines were not even overhattion. so that the differ- 
ence in results is entirely due to the forced draught. Mr. 
Fothergill will now understand that if forced draught, 
properly so called, is applied to even ‘‘ordinary boilers” 
it does increase their evaporative power. 


Yours faithfully, 
Glasgow, April 24, 1888. JAMES HowpeEn. 








MATERIALS FOR PROPELLER BLADES. 
To THE EprTor OF ENGINEERING. 

S1r,—The interesting discussion which has followed the 
able pepet by Mr. W. C. Wallace on the ‘‘ Material best 
Suited for Propeller Blades” should not end without a 
further word in behalf of the alloys of aluminium. With 





your indulgence I will set forth some of the claims of the 
Cowles aluminium bronzes and brasses which appear to 
have been overlooked, or of which Mr. Wallace could not, 
by reason of his position, speak as positively as the writer. 

r. Wallace, in the discussion, credited aluminium bronze 
with but 30.4 tons maximum tensile strength and alumi- 
nium brass with but 36.8 tons, he having taken the re- 
cord made on these alloys on bars 1.87 in. to 1.93 in. in dia- 
meter and 18 in. between shoulders, while he estimates 
their transverse strength to be but from 50 cwt. to 60 cwt. 
on bars 1 in. by lin. by 12in. The facts are that number- 
less records made on the Cowles alloys on the same-sized 
bars as those from which the qualities of gun-metal, man- 
ganese bronze, phosphor bronze, and delta metal were de- 
termined, definitely prove that the tensile strength 
and transverse strength of aluminium bronze and brass is 
anywhere from 25 to 90 per cent. greater than the figures 
quoted by Mr. Wallace. This being the case the com- 
parison of the very large bars described above (which, by 
the way, were the largest cast bars ever pulled on any 
testing machine) with bars of other material of only one- 
eighth to one-twentieth the weight was manifestly unfair, 
the more so when it is realised that all authorities on 
testing agree that, as arule, the larger the test bar the 
lower will be the results obtained from the same down to, 
of course, certain undefined limits, That this falling off 
occurs in gun-metal as well as in aluminium bronze can 
be seen by the following official letter and Table, which 
explain themselves. 


“U.S. Navy Department, Bureau of Steam Engineering. 
Washington, December 20, 1887, 

Sir,—In obedience to orders of the 22nd ultimo, I have 
visited Watertown, Mass., and Lockport, N.Y., to wit- 
ness experiments at the former place upon specimens of 
aluminum bronze and brass, submitted for tensile tests by 
the Cowles Electric Smelting and Aluminum Company, 
of Lockport, N.Y., which place I visited after the tests at 
Watertown were completed. 

In competition with the bronze specimens furnished by 
the above company, the bureau directed that six speci- 
mens of the tin bronze, usually used for propeller castings 
in the United States naval service, be tested under like 
conditions. — 

All specimens tested were 15in. in length between 
reference marks, and if finished all over were 13 in. in 
diameter ; those which were left as taken from the sand 
were slightly in excess of this diameter, 1.93 in. being the 
greatest diameter recorded. 

A tabulated statement of the results of the tests is 
appended to this report. 

A comparison can be made between the aluminum 
bronze castings marked D, and the tin bronze marked 4, 
5, and 6; all these specimens being left as they came from 
the sand. 

The average of the three tin branze specimens being: 
Tensile strength, 22,400; elastic limit, 13,000; elongation 
in 15in., percentage, 3.34; reduction of area, 7.98 per cent. 

Comparing the specimens marked 9, 10, and 13 D alu- 
minum bronze (different alloys) with the above, 9 D shows: 

53,000—22,400=30,600 lb., or 186 per cent. greater 
tensile strength. 

a a a Ib., or 46 per cent. greater elastic 
imit. 

6.2—3,34=2.86, or 85 per cent. greater elongation. 

15.5—7.98=7.52, or 94 per cent. greater reduction of 
area, 

10 D shows: 

69,930—22,400=47,5301b., or 212 per cent. greater 
tensile strength. 

eg TR OD, or 153 per cent. greater elastic 
imit, 

3.34—1.33=2.01, or 60 per cent. less elongation. 

7.98—3.3=4.68, or 59 per cent. less reduction of area. 

13 D shows : 

46,500—22,400=24,100, or 107 per cent. greater tensile 
strength, ; 

TABOO OW 4009, or 30 per cent. greater elastic 
imit. 

7.8—3,.34=4.46, or 133 per cent. greater elongation. 

19.6—7.98=11.62, or 145 per cent. greater reduction 
of area. ; 

All of the above aluminum bronzes can be worked hot 
or cold, but no experiments have been made to my know- 
ledge to determine their strengths after such working. 

It makes sound and sharp castings. Its greater tensile 
strength allows the use of thinner and consequently 
pon blades for propellers, and its great ductility allows 
of its being bent to nearly a right angle without showing 
cracks or flaws. 

T have no knowledge of any alloy of copper, which, asa 
casting, combines the qualities which this material 
possesses, 


Very respectfully. 
Wa, H. Harris, 
Chief Engineer, U.S.N.” 
The Table and remarks on the following page cover the 
details of the tests made by Engineer Harris, and are from 
the proseninss of the United States Naval Institute. 


“ 


he following Table shows the results of tests on the 
hardness of the large bars : 
Aluminium Bronze or Brass. 
Hardness of Hardness of 
Head. Stem. 
9.39 13.85 

14,12 14.26 

11.18 132.59 

14.69 10.60 

17.08 16.07 


Navy Yard Bronze. 
3.33 3.33 
3.67 6.56 


Mark, 
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Tests or ALUMINIUM BRONZE AND Brass. 
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ie"41 A | 2 a a> | af 
| in in. | sq. in. |Ib. per sq.| Ib. per sq. in. p. cent. | per c. | in. 
} in. in 15in. 
5 10 | Cu 91.5, Al 7.75, Si .75 de oop 1G 1.875 | 2.7612 €0,700 18,000 23.2 30.7 | 1.56 
g 72 | Cu 88.66, Al 10, Si 1.33 ob wh 1.875 | 2.7612 66,000 27,000 3.8 7.8 (1.8 
BI 9C | Cu 91.5, Al 7.75, Si .75 15 1875 | 2.7612 67,600 24,000 13.00 21.62 | 1,66 | Chill 
e..710C | Cu90, Al 9, Sil ae aaa 15 1.875 | 2.7612 72,830 33,000 | 2.40 5.78 | 1.82 > cast- 
2 B 11C | Cu 63, Zn 33 33, Al 34, Si .33 15 1.875 | 2.7612 82,200 60 to 73,000 2.33 9.88 | 1,78 | ings. 
£e\11D | Cu 63, Zn 33.33, Al 3.33, Si .33 15 1.9 2.84 70,400 | 55,009 | 0.4 4.33 | 1.86 
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5 10D | Cu 90, Al9, Sil 15 189 2.81 69,930 33,000 1.33 3.30 |1.86 > sand 
a \13D | Cu 92, Al 7.5, Si .5 15 1.93 2.93 46,550 17,000 7.8 19.19 1.73) castings 
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| ae Ditto 15 1.88 2.776 20,570 | 13,000 2.33 6.3 | 1.82 es 
vA 6 Ditto 15 1.88 2.776 23,750 | 13,000 3.7 7.3 {1.81 








The bars furnished by the Government and marked 
‘navy bronze’ were carefully cast at the New York 
Navy Yard and under the inspection of an officer detailed 
for that purpose, and were exceedingly fine castings. 
You will notice that they are of the composition of 
ordinary gun bronze.” 

The gun-metal composition shown above to have only 
from 8 to 11 tons tensile strength, is the same that Mr. 
Wallace credits with from 12 to 16 tons, and it has only 
shown that tenacity on small cast bars. 

As to the strength of aluminium bronze and brass, as 
obtained on the usual-sized cast bars tested in ordinary 
practice, is as follows : © § 

oa r 


Elongation. 

Panne Sa Per Cent. 
Al aluminium bronze... 44 to 58 10 to 0 
A2 ‘a Fe 34 ,, 44 20 ,, 10 


A3 ve coe aac) a gee 55 4, 20 
No.1 os brass ... 27 ,, 34 174 ,, 74 
F?: ” (Transverse strength, 60 

to 75 cwt 
»”» 2 ” ” 34 ” 50 10 ” 5 


(Transverse strength, 75 to 85 cwt.) 
(Bars, 1 in. by 1 in, by 12 in.) 


Manganese bronze, the highest claimed with same 
sized bars, is: 


Tensile strength 
Transverse strength 


24 to 28.4 tons 
28 ,, 52 cwt. 


Cost : 
Manganese bronze in ingots 1121. per ton. 
No, 2 aluminium brass ,, vn 1031. s 


It will, from the foregoing, be seen that in all prudence 
the weight of a propeller made from No. 2 aluminium 
brass may be at least from 10 per cent. to 20 percent. less 
than if made of manganese brorize. Should this be 
done, the cost of founding being equal, it will be readily 
seen Nery the aluminium brass is by far the cheaper 
metal. 

The elastic limit and hardness of the above aluminium 
alloys are all proportionately high, while the non-corrodi- 
bility is, as fully conceded by chemists and proved by 
experience, as much greater than the other copper com- 
positions as is their tensile strength and other physical 
characteristics. 

As to the reliability of the above statements nothing 
more need be said that these results are those obtained 
many hundreds of times successively both in England and 
America; scores and scores of them having been made in 
the presence of many distinguished experts and on many 
different testing machines both private and official. Nor 
does the experience end here ; many of these high results 
have been, from bars cut from large castings, showing 
that the metal in place was as good as that in sample 
bars. But while these results are constantly obtained 
with the Cowles alloys I would not state that they 
may always be obtained by any and all founders 
in attempting to handle them, for it takes careful'practice 
to secure good results, even with experienced men. In 
this respect, however, aluminium brass and bronze is no 
more refractory than manganese bronze, steel, or any 
other metal, and I believe that Mr. Parsons, of the 
Manganese Bronze Company, is quite right in protesting 
against what ‘‘other founders of high reputation” de- 
scribe as being the tensile strength of manganese bronze. 
It is but fair to credit any material with the qualities 
that those who understand it best can get from it. 

With the light which has been shed upon the undesira- 
bility of steel and iron for propellers, S reason of the 
easily corrodible character of these materials, it is clear 
that some composition of copper is a better and cheaper 
material. Up to the present time Mr. Parsons has shown 
that manganese bronze was better for the purpose than 
other copper alloys, on the ground that it was about 
50 per cent. stronger and equally non-corrodible. Adopt- 
ing Mr. Parsons’ arguments in full, I claim that the 
lightest, strongest, and most non-corrodible propeller can 
be made from aluminium brass, and at the same time 
both the first cost and running expense of the same would 
be the least, for the reason that this material is fully 
80 per cent. stronger than manganese bronze in every 
respect. That this proposition is correct will be now soon 
demonstrated in England by the Cowles Syndicate Com- 
pany, Limited, which are putting a large plant at Stoke- 


on-Trent in operation for the manufacture of these 
alloys. 
Very roageektnly, 
London, May 8, 1888. 


uGENE H. Cow es. 





To THE EpiTor oF ENGINEERING, 

Sir,—I am glad to find that the manganese bronze 
referred to in Mr. Wallace’s paper as having a tensile 
strength of only 12 to 17 tons, and a bar of which, 1 in. 
square, placed on supports 12 in. apart, would break with 
a weight of 28 cwt., is not that manufactured by the Man- 
ganese Bronze and Brass Company. 

At the same time Iam not aware that there is any 
other manganese bronze in the market, and seeing that 
this comenene possesses both the patent and trade mark 
for this alloy, they would certainly put a stop to its sale, 
if it came to their knowledge. 

The material that Mr. Wallace has therefore ob- 
tained his data from must be some spurious imitation to 
which he was not justified in giving the name of manga- 


value to the genuine material. 

As to the tests for tensile strength quoted in my letter, 
some were made at the Royal Gun Factories, and some 
at the testing works of the London University College, 
and authenticated by Professor Rawenty and the initials 
of both are placed against the tests in the company’s cir- 
culars, the originals of which Mr. Wallace might have 
inspected. 

ince my letter to you, however, we have received par- 
ticulars of tests both for tensile and compression strains 
made by Messrs. Sir W. G. Armstrong, Mitchell, and Co., 
who are now using the manganese bronze largely for 


various capone ; these tests they have kindly authorised 
us to publish. 

These tests are from pieces cut from castings made in the 
foundry of Messrs. Sir W. G. strong, Mitchell, and 


Co., from metal supplied to them in ingots by the Manga- 
nese Bronze and Brass Company. 
Below are the Table and particulars of tests referred to: 


Pieces of Manganese Bronze taken at random from Castings 


of Rings 2h in. in diameter inside, and 15 in. in diameter 
outside, and 2} in. deep, tested by Tensile Strain. Dia- 








meter, .533 in. Length of Breaking Part, 2 in. 
j | 
 r: | Ultimate | 
Pg on "per Square | a | > og in 
est. Piece. trength per | nches. 
Inch. | Square Inch. 
tons. tons, in. 
11 12.8 31.0 | 31 
1/2 13.3 2.8 | 32 
1/3 13.0 | 30.2 “43 
1/4 12.4 30.3 34 
1/5 14.0 | 30.0 .28 
2/1 15.8 | 308 35 
2/2 16.0 29.4 35 
2/3 15.8 | 30.0 24 
2/4 14.9 30.4 .30 
2/5 15.0 | 310 35 











Pieces of Manganese Bronze taken from a Casting of a Gun 
Racer tested for Crushing. Area of Pieces, .223 sq. in. 
Length of Pieces, .5 in. 

Tons per 


Square In ch? Bulged. Shortened. 

0. 1. 
13 -002 .001 
14 005 -004 
15 -008 -007 
16 .O1 .01 
17 .013 .012 
18 014 .013 

No. 2. 
12 002 002 
13 005 004 
14 -007 006 
15 01 .009 
16 012 .012 
17 -014 -014 
18 015 015 


It will be seen from these tests that the tensile strength 
of cast manganese bronze is even higher than that given 





in my letter. Messrs. Sir W. G. Armstrong, Mitchell, 


nese bronze, and thus imputing a false and inadequate | P 





and Co. also say in their letter to the Manganese Bronze 
Knmgaons 
‘*We have continued to use this material, and we 
believe it to be most reliable and uniform when carefully 
cast,” I am, Sir, your obedient servant, 
P. M. Parsons. 
St. George’s Wharf, Deptford, S.E., May 3, 1888. 





TRANSMISSION OF POWER BY WATER 
AND ATR. 
To THE Eprtor oF ENGINEERING. 

Srr,—Mr. Donaldson has not improved matters by his 
reply in your issue of the 11th inst. I pass over his per- 
sonal references, but I would remark that I do not want 
to misrepresent Mr. Donaldson. I have honestly en- 
deavoured to understand his vague, indistinct sentences, 
which are really very much like so many Chinese puzzles ; 
therefore I am quite sendy to believe that I have not 
always been able to grasp their iprsegy 0 

I did not think it necessary to give the reason why the 
quantity of heat developed during isothermal compression 
is greater than during adiabatic compression. This was 
shown in a sensible article on compressed air, by Mr. 
W. H. Massey, which appeared in your pe of January 
20, 1882, page 68. vol. xxxiii., and whic . Donaldson 
might peruse with advantage. 

n the diagram below the part a d shows the power and 
consequently the heat expended during adiabatic com- 
pression, and b d the power expended during isothermal 
compression. The area ad is found in heat units by the 
formula given in my last letter, 0.1685 x G (T,—T,); the 


areabd=p, v,xlog”2.. Part of this work isin both cases 


done by the atmospheric pressure on the back of the 
piston. 

If Mr. Donaldson will calculate a few examples he will 
find that the latter formula will give the greater result, 
and thus prove that my statement was correct. 

I can return the compliment about not knowing how to 
apply formule, My 44.1 thermal units are quite right as 
they stand, and the formula given is right, because the 
heat Sorepet during compression increases the pressure 
of the air. The volume of air must, of course, at each point 
of the stroke be equal to the isothermal volume, but the 
ressure is higher. In reheating compressed air the case 
1s different, Here the pressure is constant, but the volume 
is increased, and the additional 0.069 thermal units per 
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pound per Fahrenheit degree of air is not used for heating 
the air, but for overcoming external resistance. The 5 
cubic feet of gas per horse-power per hour is an approxi- 
mate estimate depending on the quality of the gas. The 
reason why greater effect is obtained by heating air with 
gas than by using it in a gas engine is due to the fact that 
the best gas engines only utilise from 10 to 17 per cent. 
of the heat in the gas, while a well-designed furnace can 
utilise 80 to 90 per cent. I have fortunately the oppor- 
tunity of testing my theories in actual practice, which 
Mr. Donaldson has not. I know, therefore, from actual 
experience that it is impossible to keep compressed air 
pipes warm for any distance. 

have seen compressed air cooling down from 250 deg. 
to about 70 deg. by passing through about 15 yards of 6-in. 
pipe in a warm engine-room. If Mr. Donaldson will con- 
Sale nay standard text-book on the subject he will find 
that a cast-iron pipe transmits, say, about one thermal 
unit per square foot of surface per hour for each degree 
difference of temperature. In the case of steam pipes this 
heat is supplied by the condensation of a few pounds of 
steam, whereas compressed air loses all its sensible heat 
with the greatest rapidity. 


The formula x 100 is quite correct, only I notice 


I have made a clerical error in defining R ; it should be cs 
P 


2 
and not ss as given. 


R?.700 rt lcs simply the resultant volume of 1 cubic 
foot of air raeettiee | adiabatically, while R is the re- 
sultant volume of the same quantity compressed isother- 
mally. 

For 451b. per square inch it would be for instance 
= lh ee eee x = 0-124 , 100 = 33.5 per cent.; 





0.370 
this is the extreme loss when air is compressed adiabati- 
cally to four atmospheres absolute and used cold without 
expansion. In actual practice the loss would be much less 
because air is not compressed adiabatically by those who 
understand their business, 

When reheated the two volumes are made equal and 
the loss is nothing. I do not see how Mr. Donaldson will 
allow for the ccst of gas in a formula which deals with 
mechanical efficiency. Mr. Donaldson sighs for a day’s 
experimenting with i plhon saneney plant ; I wish myself 
he had some practical experience of this kind on the sub- 
ject, as I fest care the information he would gain would 
be of great value to him. 

I have spent many weeks in such trials and can assure 
him that what I have allowed for engine friction corre- 
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sponds fairly well with actual practice, but it varies with 
the size and design of the engine. It cannot in any way 
be determined from the size of the compressing cylinder, 
as it varies neither inversely nor directly with this 
diameter, but with the total power developed by the 
engine. 
can refer Mr. Donaldson to Sir F. Bramwell s report 
on the Mekarski air compressors at Chantenay, published 
in ENGINEERING, vol. xxxiv., e 258, where the work in 
the compressing cylinder was per cent. of the total 
indicated work of the steam engine, so that the friction of 
the engine, air compressor, and air pump was only 18 per 
cent. of the gross indicated horse-power, and to Mr. 
Davey’s paper in the Journal of the Society of Arts of 
January 29, 1886, when this efficiency is stated to be 
85.62 to 87.25 per cent. There are a number of other 
ublished experiments available for Mr. Donaldson’s in- 
Somnath if he would only take the trouble to look them 


up. 

Pur. Donaldson’s percen of losses look very much 
like a lawyer’s bill, and I have no doubt he could easily 
run them up still higher. But the question is not how 
the losses may be made by bad engineering, but how far 
they may be reduced by good and skilful management. 

I have often been called upon to inspect defective 
machinery, and quite admit having seen an air compressor 
that hardly gave any useful efficiency at all, owing to the 
bad design of the valves. But I have had similar experi- 
ence eg henlrss and other kinds of machinery. I was 
once greatly bothered with a hydraulic ram that did not 
raise a single drop of water, though it hammered away as 
if it did raise water. 

It would be woe pi to know what efficiency Mr. 
Tonaldson’s patent noiseless water-pressure engine gave. 
For this engine he calculated an astonishing efficiency by 
means of high mathematics and proposed to use it for 
compressing air for raising sewage. I know it used an 
enormous quantity of water and made a great noise, but 
I do not believe it gave 13 per cent. of efficiency. It 
would, of course, be absurd to take such specimens of 
machinery for a basis of “safe” calculations. If, in utting 
down engine power, it were necessary to allow for 
desi bad workmanship, and careless treatment of the 
machinery, there would be no limit whatever to the size of 
an engine. 

The question about the power that can be transmitted 
through pipes by means of air and water has recently 
been discussed at some length in your contemporary 
Iron. When it is a question about losses by friction, Mr. 
Donaldson and his friends assume that the pipes for air 
and water are of the same diameter, but when it is pointed 
out that the cost of these pipes is increased in proportion 
to the pressure they have to stand and consequently that 
a high pressure hydraulic pipe is very much more ex- 
pensive than an air pipe of the same diameter, then they 
turn round and propose to use smaller pipes, thereby, of 
course, losing the advantage they have claimed with 
regard to friction. 

I remain, Sir, yours truly, 


London, May 15, 1888. ALFRED HANSSEN, 





DICKINSON’S PROPELLER. 
To THe Eprror oF ENGINEERING. 

S1z,—In your issue of April 27 we notice the description 
of a propeller by Mr. Dickinson. 

We beg to state that this kind is by no means new, 
having made exactly the same in 1873 for Dr. Collis 
Browne’s yacht and steam launch, and have since that 
date fitted them in several steam launches. 


Yours faithfully, 
Dover, May 15, 1888. A. Vergy AND Co. 





GAS ENGINES. 
To THE Eprror or ENGINEERING. 

Sir,—The particulars you have lately been giving of 
the ‘‘Griffin” and the ‘‘ Beck” engines have been most 
interesting, especially to any one who has been connected 
with gas engines, 

It would enable a comparison to be made between the 
two (the cycle in each being practically the same) if you 
had mentioned that the trials of the “Griffin” engine 
were made with Kilmarnock gas, which was stated in a 
leading article which appea: in The Engineer lately to 
be equal to 27.6 candle-power when tested, against Lon- 
don gas, stated to be about 17.2 candle-power as tested, 
used in the Beck trials, 

I am afraid I do not admire such a large percentage of 
hydrogen in gas for gn engines as Professor Kennedy 
does, as gas, being sol by the cubic foot, a pound of it 
goes such along way. I ges was sold by the pound it 
would be quite a different thing. 

Tam, Sir, yours faithfully, 
’ JAMES ATKINSON, Managing Director. 

The British Gas Engine and Engineering tore 

(Limited), London, May 15, 1888. 





A NEW TYPE OF LAND ENGINE. 
To THE Eprtor oF ENGINEERING. 

Srr,—TIn your issue of last week we came across a letter 
subscribed by “‘An Onlooker,” who, strangely enough, 
seems to have been somewhat perplexed by the description 
of a set of Rankin’s patent quadruple-expansion engines 
—at present being made by us—which you were good 
enough to notice on the 6th of April last. To the ordinary 
mind the plain statement, quoted from your article by 
** An Onlooker,” that ‘‘ these engines are to be constructed 
on the horizontal direct-acting non-condensing principle,” 
would surely suffice to show 
densing apparatus,” As there is no condenser in con- 


big | we can find no record) we apprehend that 


there was to be no “‘con- | th 





nection with the special engine under discussion, we are 
the debtors of “‘ An Onlooker” for his admission that, so 
far, this is a new departure, but we must join issue with 
him on the assertion that ‘‘it is a mistake to suppose that 
there is anything which can be described as new, or 
claimed as novel, in a quadruple-expansion engine, con- 
structed on the horizontal direct-acting principle with 
four cylinders.” We have not had the advantage of 
seeing the paper referred to as read by Mr. Adamson, to 
whom all hononr is due for his roe Me mn rather pre- 
mature—embodiment of the quadruple-expansion idea. 
Besides, ‘‘ An Onlooker” has not stated in his interest- 
ing description of the engine fitted up at the Albert 
Mills in 1874, whether it was of the single or double- 
crank type. On referring to an ‘* Abridgment of 
Specifications relating to the Steam Engine,” we find 
that so far back as 1861, Mr. Adamson took out a 
patent in which “‘a series of three or four engine cylinders 
are disposed in a line, so that all their piston-rods are 
cottered to one crosshead,” Well, unless Mr. Adamson 
subsequently departed from this type of engine (of which 
the present 
artners of our firm may fairly claim to have invented in 
882 the first quadruple-expansion engine having four 
cylinders arranged tandem fashion in conjunction with a 
double-throw crankshaft, a type which, so far as we know, 
is the first that has been — to a completely success- 
ful issue. In saying this we have all desire to give Mr. 
Adamson due meed of credit for his praiseworthy efforts, 
but we cannot ignore the fact that these efforts bore com- 
paratively little fruit according to ‘‘ An Onlooker’s” own 
showing, seeing that the engine at the Albert Mills got 
through no less than 1.77 1b. of coal per indicated horse- 
wer. Is there a single firm of engineers of good repute 

in this country that would not unhesitatingly guarantee 
as good a result, if not, indeed, a fully more economical 
one, with an ordinary compound engine? We trow not. 
Then what millowners would be foolish enough to pay the 
extra cost of a quadruple-expansion engine unless they 
were certain of a more than compensating benefit in the 
shape of a reduced coal bill? It may interest ‘‘ An On- 
looker” to know that we have ranteed a much lower 
consumption of coal than the above, notwithstanding that 
we are handicapped in this special case by not having the 
‘condensing apparatus” which seems to have so bewildered 
him, although the use or lack of it has nothing whatever 
to do with our patent rights, whether as regards our four- 
cylinder two-crank type or our more recently patented 
quadruple-expansion engines having five and six cylinders 
working on a triple-throw crankshaft. We need scarcely 
add that quadruple-expansion is no new thing, but we 
believe that our applications of it are, and if “An On- 


looker” does not consider the foregoing sufficient to esta- | h 


blish our claim to a new type or types, perhaps he may 
feel disposed to admit the novelty of our arrangement of 
linders, by means of which and our disconnective gear 
either half of the two-crank type can be operated separately 
if need be as ordinary compound engines. We trust that 
what we have said, coupled with the fact that we are using 
steam at nearly double the admission pressure specified 
by ‘‘ An Onlooker,” may possibly serve to convince him 
that the writer of the article he called in question was not 
misled into making the statement refe: to “from the 
want of sufficient information on the subject.” Before 
concluding we may point out that although there is no- 
thing new in the mere principle of an engine having four 
(or more) stages of expansion, there may be real novelty 
in the application of that principle, and the crucial test of 
merit in this direction, we take it, consists in so adapting 
the means to the end that such an engine shall indubitably 
prove itself to be an all-round success, commercially as 
well as mechanically, and therefore worthy of adoption as 
a distinctive type. 
We are, Sir, per faithfully, 
ANKIN AND BLACKMORE. 
Eagle Foundry, Greenock, May 15, 1888. 








STEEL BOILERS. 
To THE EpiTor oF ENGINEERING. 

S1r,—In presenting the “‘ Bessemer ” medal of this year 
to Mr. Daniel Adamson, as reported in your last issue, 
Sir Henry Bessemer states that at Mr. Adamson’s insti- 
gation two steel boilers were made by him, ‘Mr. 
Adamson,” for Messrs. Mather and Platt, twenty-two 
years ago; and he further congratulates him on the 
courage he displayed in thus staking his reputation. 

Without wishing for an instant to take any credit from 
Mr. Adamson, I would point out that our late chairman, 
Mr. George Wilson, ordered seven steel boilers near] 
twenty-four years ago, as the following copy of order will 


show : 
“November 8, 1864. 
‘* Messrs. Manning, Wardle, and Co., Leeds, 
‘Seven steel horizontal firing boilers, with domes, to 
tracing, 29 ft. 10in. ?<" y 8 ft. in diameter, two flues each 
3 ft. outside diameter, 12 ft. high to top of domes. Finished 
complete, ready for fittings, &c., and delivered free at 
Sheffield for .. ._ per ton on the net weight of plates 
ee by us. Delivery to commence in seven weeks, 
and one per week afterwards till completion of order. 
“For Chas. Cammell and Co., Limited, Sheffield, 
(Signed) ‘Gro. WILSON.” 


The boilers ordered above are still in use, working at a 
pressure of 60 lb. per square inch, under the inspection of 
the National Boiler Insurance Company, Limited, Man- 
chester. 

I think the above will go to prove that, though doubt- 
less credit may be due to Mr. Adamson, priority in the 
use of steel boilers must be given to our late enterprising, 

en managing jor, who was always foremost in the 
adoption of new and improved material or modes of manu. 





facture, and though his master mind now lies still and 
silent, his works live after him. 

I am, Sir, yours a 

Sheffield, May 16, 1888. Geo. B. Woop. 

P.S.—Many other steel boilers are also in use now by us. 








LAUNCHES AND TRIAL TRIPS. 

On Saturday last, May 6, the steel screw steamer 
Trieste C., built by W. Simons and Co., Renfrew, for 
passenger service on the Adriatic, completed her official 
trials on the Firth. Her dimensions are as follows: 
Length between perpendiculars, 150 ft. ; breadth, 21 ft. ; 
pe , 114 ft. The trial of this vessel has excited con- 
iderable interest in shipping circles from the high speed 
guaranteed by the builders with the limited dimensions 
at their disposal. The measured distance was run no 
fewer than twelve times with and against strong wind and 
tide. The result was most satisfactory, a mean speed of 
15.12 knots per hour was obtained, being 14 knots over 
that contracted for. The greatest speed was 15.92 knots, 
which equals 18} statute miles per hvur, 


The s.s. Pallas, which has been built by Messrs. 
Raylton, Dixon, and Co., of Middlesbrough, to the order 
of Messrs. Rathbone Brothers, and Co., of Liverpool, for 
their Star Line of steamers, from Live’ 1 to Calcutta, 
has just made her trial trip from the Tees. The Pallas 
is of the following dimensions : Length, 350 ft. ; breadth, 
42 ft.; depth, 28 ft. 9in. The engines, which are on the 
triple-expansion principle, with cylinders 24in., 40 in., 
and 66 in. in diameter, by 48 in. stroke, have been fitted 
by Mr. George Clark, of Sunderland. The indicated 
horse-power, given by diagrams on trial, being 2512, and 
the speed 13} knots. 


Messrs. Hall, Russell, and Co. launched on the 9th 
inst., from their yard at Aberdeen, a steel screw steamer 
built tothe order of Messrs. John T. Rennie and Sons, 
of London, and having the following dimensions: 270 ft. 
by 35ft. by 24 ft., with a tonnage of 1800. The boat 
is being fitted with triple-expansion engines of 220 horse- 
power. 


On Saturday last there was launched from the ship- 
building yard of Messrs. John Readhead and Co., West 
Dock, South Shields, a steel screw steamer having the 
following dimensions : 270 ft. by 36.9 ft. by 18.9 ft. The 
engines and boilers with which the vessel will be fitted 
have also been built. by Messrs. Johr Readhead and Co., 
the engines being of the triple-expansion type and of 200 
orse-power nominal. The steamer is named the Othon. 
Stathatos, and has been built to the order of Messrs. 
Stathatos Brothers, of Braila, Galatz, and Sulina. 

Thes.s. Guy Colin, which has been built by Messrs. 
Raylton, Dixon, and Co., of Cleveland Dockyard, Mid- 
dlesbrough, to the order of Mr. G. E. Bowring, for the 
English and American Shipping Company, proceeded on 
her trial trip on Saturday. Her leading dimensions are : 
Fhe a ey ; breadth, 38.2 ft. ; depth moulded, 21.9 ft.; 
deadweight carrying capacity, 3350 tons. Her engines, 


having yo 23 in., 35 in., and 59 in., by 39 in., by 
Messrs. J. Richardson’ and Sons, of Hartlepool, worked 
most satisfactorily. 


There was recently launched from the yard of the Tyne 
Iron Shipbuilding Company, Limited, a steel screw 
steamer named the Wileysike, and having the following 
dimensions: Length, 300 ft,; breadth, 38.6 ft.; depth, 
24 ft. She will be fitted with P crman triple-expansion 
engines by Messrs. the North-Eastern Marine Engineer- 
ing Company, Limited, of Wallsend. 


On May 8th, there was successfully launched from the 
shipbuilding and ‘engineering works of Messrs. Oswald, 
Mordaunt, and Co., a fine steel and iron screw steamer 
named the Jessmore, and built to the order of Messrs. 
W. Johnston and Co., Liverpool. Her dimensions are: 
Length, 295 ft. ; breadth, 40.3 ft.; depth, 19.6 ft. The 
engines and boilers are by the same firm, with cylinders 
25 in., 36 in., and 6lin. in diameter, and a stroke of 
39 in., fitted with Joy’s valve gear. 


On Monday, the 14th inst., the new screw steamer 
Harperley, built by Messrs. John Readhead and Co., 
West Docks, South Shields, for Mr. William Wright, of 
South Shields and London, was taken to sea on her trial 
trip. The —s is built of steel, her dimensions 
being 300 ft. by 39 ft. by 20 ft., and is fitted with triple- 
expansion engines indicating 1150 horse-power. The mean 
speed attained was 11 knots. 


On Monday, the 14th inst., there was launched from 
the yard of the Sunderland Shipbuilding Company, 
Limited, a steel screw steamer named the Wylam, of the 
following dimensions: Length, 210 ft. ; breadth, 30 ft. ; 
depth of hold to top of floor, 15 ft. Her machinery is of 
the triple-expansion three-crank type, having cylinders 
16 in., 26 in., and 43 in., by 30 in. stroke, working at 
150 lb. pressure, and has been constructed by the North- 
— Marine Engineering Company, Limited, Sun- 

erland. 


On Tuesday, May 15, Messrs. Napier, Shanks, and 
Bell launched from their yard at Yoker a handsome steel 
twin-screw yacht named Ceto, of about 180 tons Y.M., 
built to the order of Sir Edward Cecil Guinness, of Dublin 
and London. The Ceto is 120ft. by 18ft. and has been 
designed and constructed under the superintendence of 
Mr. B. Caird, Glasgow. The triple-expansion engines 
are by Messrs. Dunsmuir and Jackson, 
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THE SHIPMAN ENGINE AND 


Fig.1, 


WE illustrate above an engine and boiler designed 
to be worked by means of liquid fuel, and lately 
introduced into this country from America by Messrs. 
Rollins and Co., of Old Swan Wharf. The grow 
has been fitted into a small launch, in which, throug 
the kindness of Messrs. Rollins, we were permitted to 
make a run a few days ago. 

The boat in question, also built in the United States, 
is a wooden launch 36 ft. long. The engine is of an 
ordinary type, with a piston valve, The cylinder is 
3} in. in diameter by 4 in, stroke. Itis classed as of 
4 horse-power, and the weight is stated to be 900 Ib., 
the space occupied being 4 ft. long by 21 in. wide and 
35 in. high. 

The chief points of interest are the mechanism for 
regulating the feed of oil fuel to the atomiser, and the 
float arrangement for controlling the boiler feed. The 
boiler itself consists of a chamber, rectangular in 
horizontal section, from which horizontal tubes with 
inclosed ends project forward, as shown in the illus- 
tration, where the boiler front is broken away, 
Amongst these tubes, and on the front flat surface, 
the flame of the oil jets impinges. The action of the 
atomiser is as follows: Steam is taken from the drum A 
and is conducted: by the pipe shown to the injectors 
BB. The steam on its way passes through an auto- 
matic regulator C. This consists of a flat chamber 
with a flexible diaphragm. When the steam pressure 
rises above a given point, regulated by means of the 
spiral spring shown, the diaphragm is deflected, and 
in this way a valve is actuated by means of which the 
steam supply to the injectors is shut off. As the oil 
reservoir is Salo the level of the injectors, the stop- 
ping of the steam puts out the fires. The steam pres- 
sure then falls, and the diaphragm, being released 
from pressure, opens the steam valve, when the injec- 
tion of oil again takes place. The spray is ignited by 
pilot lights placed for the purpose, and always kept 
alight. On the occasion of our inspection this device 
acted very successfully, the only hitch being when the 
pilot lights were blown out. These, however, can be 
relighted very readily, the hydro-carbon oil taking 
fire immediately the match is applied. 

The automatic feed control consists of a float valve 
arrangement shown at D. There is a chamber con- 
nected by pipes, top and bottom, with the boiler, so 
that the boiler water level is maintained. When the 
water falls below a given point, the ball sinking with 
it actuates a valve on the pump, the connection bein, 
by rods and levers as shown. The short horizont: 
shaft by which the float lever is connected with the 
outside gear passes through a stuffing-box. 

In the boat in question no attempt has been made 
to get a high speed, it being simply intended to illus- 
trate the practicability of the system. The boiler 
pressure was 140 lb., the fires going out automatically 
if it rose above this. The aim in this design has been 
to make the whole apparatus automatic, and so far as 








the firing and feeding of the boiler goes this has been 





accomplished. So long as the devices are in good 
working order there is nothing for the attendant to do 
but oil the engine. An outside pipe condenser is fitted, 
so that there is no noise from exhaust steam, but the 
roaring of the jet of burning oil is a far worse nuisance 
than that would be. If the inventors could introduce 
a means of overcoming this objection, they would be 
taking a great step in advance towards —— 
liquid fuel a very successful rival to coal for smal 

launch work. The cylindrical vessel on the right of 
the engraving is a feed-water heater. The cost of run- 
ning the engine is said to be 3d. per horse-power per 
hour. Refined petroleum of a flashing point between 
100 deg. and 120 deg. is used. When first starting, 
before steam is raised, the oil is atomised by means of 
an air pump worked by hand, - This pumps air into the 
boiler, and so raises the necessary pressure. 





THE LATE MR. JOHN INGLIS, GLASGOW. 
On Saturday, the 12th inst., the remains of Mr. 
John Inglis were laid in the Glasgow necropolis in the 
presence of a large number of relatives and friends, 
Among the latter were not a few who were none the 
less his friends because the connection between them 
was that of employer and artisan, for of all the classes in 
the community nonehad a higher place inhisregard than 
that to which the competent industrious craftsman 
belongs. Mr. Inglis was of that generation of engi- 
neers, now rapidly thinning, who saw the infancy of 
steam navigation and the birth of iron shipuilding and 
screw propulsion. At the date of the beginning of his 
apprenticeship the steam vessel had only been in con- 
tinuous use for about twenty years, Ocean transit by 
steam was hardly considered practicable, and its com- 
mercial success was held to bea thing almost unattain- 
able, In the extraordinary development of steamship 
building which has taken place in the last fifty years 
Mr. Inglis bore an active, if unobtrusive part. After 
the seven years’ apprenticeship of those days, he 
spent other seven years as journeyman, leading hand 
at country jobs, repairing machinery afloat and ashore, 
and as junior and chief engineer in the coasting 
steamers then beginning to multiply in response to 
the growing demand for regular communication. In 
1847. his brother Anthony, six years his senior, and 
equally ambitious and energetic, took him asa partner. 
. Anthony Inglis had previously carried on busi- 
ness asa ship smith, &c., for ten years, but at this 
date the little smithy in Clyde-street was- given up, 
ground acquired in Warrock-street, and the workshops 
which formed the nucleus of Whitehall Foundry 
erected. Mr. Anthony Inglis devoted himself to the 
commercial part of the business, for which he had con- 
siderable aptitude, while his brother applied his 
mechanical skill and his exceptional energy and activity 
to the careful design and faithful execution of the 
orders the young firm was fortunate enough to secure. 
Success followed their efforts from the very outset, 
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and almost immediately Mr. Inglis was recognised as 
an engineer of singular ability and conscientic 3 
whose quick perception no faulty arrangement could 
readily escape, and whose honesty would suffer no im- 
sg workmanship to leave his hands ; as a man, in 
act, whose characteristic it was to ‘swear to his own 
hurt if need be, and change not.” 

Marine engineering was the branch of the art which 
had most attractions for him, and gradually it absorbed 
his attention to the exclusion of stationary engineering 
amd millwork. In 1853 the engines for the screw 
steamer Prompt (built by Messrs. Barclay and Curle, 
and the first iron vessel launched by this well-known 
firm) were constructed by Messrs. Inglis. Two years 
later, in conjunction with Mr. Laurence Hill, of Port- 
Glasgow, they contracted for the building of the Tas- 
manian, a vessel of dimensions then deemed colossal, 
her length being 350 ft., her breadth 40 ft., and her 
horse-power 3000 indicated. |The undertaking was an 
exceedingly bold one when the size and equipment of 
the engine works are considered, and could only be 
justified by the complete success of the steamer from 
a mechanical point of view. The design of theengines 
of the Tasmanian, though now more than thirty years 
old, would not look very old-fashioned in the pages 
of a technical journal of the present day. The three 
cylinders were, it is true, all of one size, the pressure 
being only 201b, on the square inch. The form and 
construction of the crankshaft were similar to the 
most recent productions of Lancefield or Parkhead. 
The arrangement of slide valves at the sides of the 
cylinders is believed by some young engineers to 
be a modern innovation, but it is to be found in 
this design. Steam reversing gear and variable ex- 
pen gear were both applied to these engines. 

he speed of piston, about 400 ft., would not be 
thought extraordinary now-a-days, but in the 
‘* fifties” it was enough to strike with dismay the 
engineers who witnessed the trial of the Tasmanian at 
Stokes Bay. These gentlemen, who had made all their 
Atlantic voyages in charge of engines making fifteen 
revolutions in a minute, could not all at once make 
up their minds that sixty per minute could be safe. 
But the Tasmanian carried her mails and passengers 
with the greatest regularity until the universal adop- 
tion of the compound engine made the removal of her 
original machinery a necessity, and after fifteen years 
of continuous service the engenes and boilers, little 
the worse for wear, had to be replaced by the more 
economical high and low-pressure machine, 

Messrs. Inglis had the advantage of being employed 
by Mr. William Mackinnon in the early days of that 
immense undertaking, the British India Steam Navi- 
gation Company, and the machinery of some of the first 
of the vessels ordered by him on the Clyde and else- 
where were constructed by them, Since the opening 
of the shipbuilding yard at Pointhouse, a large propor- 
tion of the tonnage built there has been for the British 
India and other companies, over which Mr. Mackinnon 

resides, the relations between owners and builders 

ving been throughout of the most cordial kind, 
The late Mr. W. 8S. Lindsay, from the time of the 
Crimean War onwards, had successive steamers 
engined at Whitehall Foundry ; for example, the Eng- 
land, one of the earliest steam East Indiamen, and the 
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first foreign vessel purchased by a Japanese subject ; the 
Scotland, the first British vessel to load tea at Han- 
kow ; and the Robert Lowe, one of the first to carry 
tea direct from Hankow to London. At the present 
day Messrs. Inglis’s name is as well known on the 
Yang-tse among shipping people as it is on the Clyde, 
by reason of the fine paddle and screw steamers built 
by them for the enormous river traffic from Tchang to 
Shanghai. These vessels have been constructed to the 
orders of American, Chinese, and British owners, and 
are among the finest specimens of river steamboat 
building ever produced, 

It was in 1862 that the lands of Pointhouse were 
acquired by Messrs. Inglis, who, finding their busi- 
ness connections so extensive, resolved to add ship- 
building to marine engineering. Shortly afterwards 
the property known as the’ Slit Mill and the Bishop’s 
Mill came into the market and was also purchased. 
In 1867 the slip dock was opened, and as at that date 
repairing facilities in the port of Glasgow were quite 
inadequate to the requirements, it is not surprising 
that the amount of work carried on therein has been 
very large. The opening of Pointhouse Shipyard was 
coincident with a great extension of coasting lines in 
Australian colonies, and Messrs. Inglis speedily made 
fciends among the colonial shipowners, One of the 
most vigorous of the Australian enterprises, the Tas- 
manian Steam Navigation Company, still keeps up 
the connection sionnd a quarter of a century ago, the 
latest of their vessels having arrived at Hobart from 
Pointhouse only a few days ago. 

The work executed at Pointhouse Shipyard and 
Whitehall Foundry, though less in quantity than that 
turned out in many establishments in the country, has 
been of the most varied character, comprising diving 
and dredging plant, steamers and flats for extremely 
shallow water navigation, river steamers from 50 tons 
to 3000 tons burden, ocean steamers of the first class, 
clipper ships in iron and timber, Channel steamers, 
sailing and steam yachts ; engines of every description, 
including some types most unusual in this country, if 
not unique. Throughout all these the constant endea- 
vour of the subject of this notice was to attain the 
highest excellence in design and execution. 

Mr. Inglis had no taste for public life, but + 
ciated in others the gifts and inclination qualifying 
them for the service of the community, and was ever 
ready to approve and slow to condemn the well-meant 
efforts of those who undertook the duties from which 
his own disposition constrained him to shrink. In 
politics he was a staunch Conservative of the best type, 
and was endowed with a hearty dislike of the frothy 
rhetoric of those who confound destruction with reform. 
Among the few offices he held, the chief was that of 
president of managers of the Anderston United Pres- 
Syterien Church, in the affairs of which he took a 
constant and warm interest. In social life those who 
knew him longest and most intimately were aware that 
behind the somewhat defiant exterior, made habitual 
to him by early struggles with many difficulties, was a 
tender and kind heart. 

Of late years the robust health he had hitherto 
enjoyed began to fail him, and he was forced to 
realise that the almost incessant toil he had accustomed 
himself to was no longer endurable, and that his 
holidays must be longer and more frequent. Finding 
that the organisation of the business he had striven to 
perfect enabled him to take his well-earned ease, he 
undertook some lengthened tours, from which he 
derived much enjoyment. His last excursion, however, 
to Madeira and Canary, seemed to have been ill-chosen, 
for either owing to the relaxing effect of these climates 
ora too early return to the bleak weather of the spring 
just over, he was confined to his room at intervals 
with sundry ailments, to which, however, he attached 
no importance, On Friday, the 4th inst., he spent 
some hours in the machinery section of the Glasgow 
Exhibition in company with some other members of 
the executive, and, as is sags gree received a chill, 
which brought on the disease of the lungs, to which, 
after a brief period of anxiety to his friends, he suc- 
cumbed on Wednesday night, the 9th inst., with no ap- 
parent suffering. He leaves a reputation for mechanical 
skill, industry, and single-hearted integrity, which 
would, in any case, have deserved success. He was 
fortunate enough to attain it, and as he climbed the 
hill of difficulties with a stout heart, it was with a 
thankful heart he reached the' level which more than 
satisfied his aspirations. 








H.M.S. ‘‘ MAGICIENNE” AND 
** MARATHON,” 

On our two-page plate this week we give engravings 
showing the general arrangement of the most im- 
portant vessels included in the programme of the 
British Admiralty for 1887-88. These were the 
five protective cruisers now building at Chatham, 
Portsmouth, and the Clyde, which include many 
new features in design and construction, and are a 
further development of a type of warship, which, 
although not yet tried in actual warfare, is looked upon 
favourably by some naval constructors as a valuable 





auxiliary to the much more powerful and fully equipped 
ironclad, The five vessels are named Medea, Medusa, 
Melpomene, Magicienne, and Marathon. The first two 
are building at Chatham, the Melpomene at Ports- 
mouth, and the two last-named in the shipbuilding 
yard of the Fairfield Shipbuilding and Engineering 
Company at Govan, Glasgow. The vessels are similar 
in dimensions and in their internal arrangements ; 
but the constructive material and engines are diffe- 
rent. The Medea and Medusa are being built entirely 
of steel, and their displacement tonnage will be 
tons. Their engines are placed vertically with in 

verted cylinders. In the case of the other three ships, 
the steel hulls are sheathed with wood and copper to 
enable them to remain afloat for long periods without 
having their bottoms ‘‘ fouled,” and their speed con- 
sequently reduced. This sheathing, of course, increases 
the displacement to within a few tons of 3000 tons, and 
their speed may consequently be reduced by about 
} knot to about 19? knots. Even in view of this slight 
loss of speed and the additional first cost which such 
an arrangement involves, the change of plan is accept- 
able, as it will give the cruisers an additional ad- 
vantage over ordinary vessels, rendering them able to 
lie in coaling or other stations for along period, and to 
be sterventa available for a speedy voyage to action, 
without the necessity of entering a dock, in which 
to have the hull cleaned. With the exceptions indi- 
cated the five cruisers are alike. 

Of the vessels the Marathon is the furthest advanced, 
and was the first to be launched from the Fairfield yard, 
the launch of the Magicienne taking place last Saturday. 
Like the other ships of the same type, the Marathon is 
265 ft. long, 41 ft. beam, and about 24 ft. deep, and the 
displacement wiil be between 2950 and 3000 tons. 
She was first built of steel in the usual manner and 
afterwards sheathed with two thicknesses of teak, 
making together a thickness of 6in. The inside layer 
was attached to the steel hull by iron bolts, and the 
outside one by bolts of gun-metal. The bottom of the 
ship is further covered with sheets of copper nailed to 
the teak. The ram, stem, stern, and rudder-posts, 
and the brackets for supporting the twin screws by 
which the ship is propelled, are all cast in solid bronze, 
these castings together weighing for each ship about 
45 tons. The form is similar to those isin used 
in the construction of Government vessels, the stern 
casting being of course the more intricate. The whole 
structure is built and strengthened in such a way as 
to offer the maximum resistance to artillery. 

For protection the vessel depends principally on a 
2-in. steel deck extending from stem to stern. This 
deck resembles the back of a turtle, having a de- 
tivity at bow and stern and along the sides of the 
vessel, The top level of this deck—in the centre of 
the ship—is practically level with the water line, 
and the declination all round makes the connection of 
the deck with the side of the ship at a point about 
5 ft. from the water line. Under this deck are placed 
the propelling engines and the machinery for workin 
the ship—all the vital parts of the mechanism—as =a 
as the oo em The coal bunkers are arranged 
above and below the deck in that part of the vessel 
where the engines, boilers, &c., are situated, so that 
additional protection may thus be secured. The 
vessel has a double bottom on the cellular principle for 
carrying water ballast. The interior of the hull is 
divided by bulkheads into ten main water-tight com- 
partments, two of which are occupied by engines, and 
two others by boilers, These four have no doorways 
between the spaces, but in some of the other bulkheads 
there have been fitted doors workable either at the 
door or from the top deck. In addition, these main 
compartments are subdivided, especially above the 
protective deck, there being in all close on 270 water- 
tight spaces, 

he machinery for the Magicienne and Marathon— 
the vessels building at Fairfield—has been constructed 
by Messrs. K. and W. Hawthorn, Leslie, and Co., 
Limited, St. Peter’s Works, Newcastle - on -Tyne. 
The engines for each of the cruisers are of the twin- 
screw horizontal surface-condensing type, each engine 
being placed in a separate water-tight compartment. 
The diameters of the cylinders are: High-pressure, 
344 in. ; intermediate, 51 in. ; and low- pressure, 
764 in. ; thestroke of piston being 36in. The engines 
are designed torun at 150 revolutions per minute, and 
the horse-power to be indicated is 9000. The total 
condensing surface is 11,850 square feet. The air pumps 
are driven from the pistonsof the main engines. Separate 
feed engines, both main and auxiliary, are provided 
for feeding the boilers. There are also separate bilge 
and fan engines, feed-heaters, distillers of the latest 
double-distilling type, and separate surface-condenser 
with its air and circulating pump adapted for condens- 
ing all the steam from the auxiliary engines throughout 
the ship, including the steering engines, dynamos for 
supplying the electricity to light the ship, air com- 
pressors, capstans, windlasses, &c. Steam is supplied 
to the main and all auxiliary engines in each ship from 
four double-ended cylindrical boilers, two in each 
of the compartments set apart for them. These 
boilers have in all twenty-four corrugated furnaces, 





with a grate surface of 456 square feet, and a 
heating surface of 14,070 square feet. They are 
constructed to work to a pressure of 155 lb. per square 
inch, There are four stokeholds, which are arranged 
for working under forced draught on the ‘closed 
stokehold system” now universal in the navy. The 
air is supplied to the furnaces when under forced 
draught by eight double-sided fans driven direct by 
Mebiaeel- engines. The machinery throughout is of 
the lightest ible scantlings consistent with due 


2800 | strength to withstand the strains which come upon it 


when under forced draught and fullspeed. The shafting 
is entirely of steel and is hollow, all rods are of the best 
mild steel, and the bed-plates, piston, piston valves, 
cylinder covers, and most of the valve gear are of cast 
steel, The stern tubes and propellers are of gun- 
metal. The framework of the rudder is of solid bronze, 
sheathed with thick gun-metal plates, and filled in 
solid with pitch pine. Particular care has been taken 
to provide against the steering gear being incapaci- 
tated. The rudder, which is on the balance principle 
now adopted in many warships, can be worked by hand 
or steam gear placed under the protective deck, or 
from the bridge or pilot tower. 

The armament of the ship consists of six 6-in, 
(5-ton) breechloading rifle guns, on central pivot 
Vavasseur mountings, two placed forward, two aft, 
and one each on starboard and port side amidships ; 
ten 6-pounder quick-firing guns, three light guns under 
15 ewt., and several machine guns. Six torpedo tubes 
are to be fitted on board, all under cover, one forward, 
another aft, and two on each broadside. 

Accommodation has been provided for a crew of 
about 300 men all told. The officers are accommo- 
dated under the poop aft, and the ‘‘ tars” forward. 
There are the usual cabins, ward, gun, and mess-rooms, 
The external appearance of the vessel will be smart. 
She has two funnels and two masts, These will only 
have fore and aft steadying sails, the vessels being 
solely dependent upon their steam power and twin 
screws to drive them along at a high speed of 19? or 
20 knots. The military tops are to be dispensed with 
in these vessels. This many will regard as a step in 
the right direction, as the ‘‘crow’'s nest” has been 
looked upon often as the most likely spot at which the 
enemy would aim. 

The estimated cost of the hull of each of these vessels, 
as given in the Navy Estimates, is 64,790/., of the 
machinery at 50,824/., while the total cost, including 
gun mountings, torpedo gear, and stores, is calculated 
to be 136,752/. The vessels were designed under the 
supervision of Mr. W. H. White, Director of Naval 
Construction. They were commenced in August last 

ear, and those building at Fairfield are expected to 
completed in November next, so that the time 
occupied in their construction will be between fifteen 
and sixteen months. This, however, must not be 
regarded as the ‘‘ record” of the Fairfield Company in 
speedy shiphandne. One of the principals in the 
yard is reported to have said when interviewed bya 
representative of a London shipping journal: ‘* With 
our resources in this yard we could turn out a war 
vessel in three months from date of order if neces- 
sary, and there are other builders that could do nearly 
the same.” ; 





THE TAY VIADUCT. . 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, May 8, the President, Mr. 
Bruce, being in the chair, the first paper read was “‘ On the 
Tay Viaduct, Dundee,” by Mr. Peter Crawford Barlow, 
B.A., M. Inst. C.E. 

The author stated that this viaduct, which carries a 
double line of railway over the Firth of Tay at Dundee, 
was built to replace the former bridge, part of which 
was destroyed during the memorable storm of December 
28, 1879. The viaduct was 10,527 ft. in length, and 
of this a length of 7397 ft. was straight and parallel to 
the straight part of the old bridge, the centre lines of 
the two works being 60 ft. apart. At the southern 
end the lines of railway branched westward towards 
St. Fort, and eastward towards Newport, the junction 
being made upon brick arching of sufficient width for two 
double lines of railway. The northern, or Dundee, end 
of the viaduct formed a curve of 21 chains radius and 
joined the existing railway, which was here parallel to the 
river. The gradient of the line was 1 in 762, falling from 
the southern shore to the navigable channel, where four 
spans, each with a clear headway of 77 ft. above high- 
water spring tides, were provided, and from this point a 
down gradient of 1 in 113.75 was maintained to the 
northern end. Out of a total of eighty-five piers, the foun- 
dations of seventy-three were formed of a pair of cylinders 

laced from 32 ft. to 26 ft. apart from centre to centre. 

n the case of the largest spans, the cylinders, which were 
of wrought iron, were 164 ft. in diameter at their upper 
ends, and were enlarged means of conical sides to a 
diameter of 23 ft. at their bases. With these areas, the 
total weight of the structure and rolling load combined, 
produced a pressure of from 3 to 34 tons per square foot 
upon the foundations. Special pontoons were constructed 
by Mr. Arrol, the contractor, for the purpose of affording 
a stationary platform from which to conduct the opera- 
tions of sinking the ones to the required depth into 
the river bed, The platforms, which carried all the neees- 
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sary ag oe oe Monee pr cranes, dredger, winch, concrete 
mixer, hydraulic and centrifugal pumps, diving gear, &c. 
—consisted of rectangular iron tanks, fitted at the four 
corners with cylindrical legs resting on the bed of the 
river, each leg having two hydraulic rams by means of 
which the platforms could be raised or lowered at will. 
In the centre portion of the platform, the surface of 
which was maintained at a height of about 2 ft. above 
high water, two rectangular openings were provided to 
admit the cylinders in their respective positions. The 
cylinders were opens on shore in annular divisions, 
of a size that pa easily handled and conveyed tu the 
pontoons, where they were bolted together. The excava- 
tion was then proceeded with by dredging the sand from 
the interior, and, when necessary, additional weight 
in the form of cast-iron blocks was added to force 
the cylinder down to the required depth. The whole 
was finally filled with concrete, composed of six parts of 

vel and sand to one part of Portland cement, — 
through the water in specially designed hopper boxes. 
The internal circumference of the cylinder had previously 
been lined with a ring of brickwork 18 in. thick, in order to 
add weight and stiffness during the sinking operations. 
The foundations were mainly upon sand, but at the shore 
ends rock and red clay were found, At this stage of the 
work, the cylinders being about 1 ft. above low water, 
the pontoons, which admirably resisted the force of the 
gales so prevalent in this part of the Tay, were floated 
away to the site of the next pier. According to the 
requirements of the Act of Parliament, the founda- 
tions were tested with a weight 33 per cent. in excess of 
the possible dead and live loads combined, and for this 
purpose 30,000 cast-iron blocks, each weighing 4 ton, were 
required. The results of these tests, which were personally 
checked by Major Marindin, R.E., on behalf of the Board 
of Trade, were very satisfactory, the greatest depression 
recorded being rather under 1} in. for a ton per square 
foot. The whole of the seventy-three piers formed with 
cylinder foundations were subjected to this test, the 
aggregate weight representing 92,000 tons. The remain- 
ing piers on the north and south shores were of brickwork 
and adapted to the requirements of the situations in which 
they were placed. After wy the piers were continued 
by brick cylindrical shafts filled with concrete, and, to 
protect the brickwork from the action of the tide during 
construction, the work was inclosed injtemporary iron 
caissons, At 18 in. above high water the two brick shafts 
were joined by a horizontal member of brickwork and con- 
crete resting on cast-iron girders. This connecting piece 
was 7 ft. deep, and carried at the lower part a string course 
of granite running round the pier. Upon each brick shaft 
an octagonal iron frame was secured by eight wrought-iron 
tie-bolts, each 24 in. in diameter and 20 ft. in length, 
anchored down into the brickwork by cast-iron plates. 
These frames, which served to distribute the weight uni- 
formly over the brick shafts, formed the base to which the 
superstructure of the pier was rivetted. Maintainin 
the octagonal form, two hollow pillars were construct 
of plates, stiffened by horizontal bracing internally, and 
by vertical T-iron and channel iron externally, and were 
united at the top by a semicircular arch. The mean 
stress upon the ironwork of the piers was about 2 tons per 
square inch. 

After a careful examination of the girders still remain- 
ing on the old bridge, it was decided to use them in the 
new viaduct, Mv -sn J them on the outsides under the 
parapet, and adding to each span two new intermediate 
girders. To transfer the old girders to the new piers, 
special pontoons with telescopic columns, actuated by 
hydraulic rams, were used. The columns were adjusted 
tothe underside of the span to be removed, the rising 
tide completed the lift, and the whole was floated across 
to the new piers, which were adjacent and opposite to the 
old ones; when in position the old girders served as a 

latform on which to run out the new girders. Rails 

aving been Jaid on the top members of the old girders, 
the new ones were breught out on travellers desizned 
for the purpose, and finally were lowered into their 
places by hydraulic power, The large girders forming 
the thirteen spans in the central portion of the river were 
built upon a staging near the south shore, and as each 
complete span was finished, it was floated on pontoons and 
landed upon the brickwork portion of the piers already 
nerve receive it. The entire span, weighing about 

14 tons, was afterwards raised by hydraulic machinery to 
the full height, the superstructure of the piers being com- 
pleted as the work proceeded. These girders, of which 
there were two to each span, were 245 ft. in length, of 
**hog-back” form, 20 ft. high at the piers and 29 ft. 
high in the centre, They were connected by bracing 16 ft. 
above the rails, and by flooring, which was built up of 
plates and channel irons, forming a corrugated decking 
16 in. deep. The flooring of the smaller spans of the 
viaduct was of a similar type, but instead of channel irons, 
single steel plates were pressed inte a trough form, 8 in. 
deep, with a length equal to the width of the viaduct, 
25 ft. Gin., and rivetted to each other by a cover plate 
joint. Above the decking, throughout the whole length 
of the viaduct, a parapet of lattice work was rivetted to 
the outside girders, and between it and the rails timber 
guards were placed, hollowed out to receive on one side a 
9 in. water pipe, and on the other a gas pipe and telegraph 
wires. Provision was made for the effects of expansion 
and contraction at about every 500 ft. on the straight part 
of the viaduct, and in the permanent way there were cor- 
responding fished expansion joints. Between the expan- 
sion joints the girders were connected together in groups. 
To provide against any possible tendency in the girders 
to travel in the direction of the gradient, at thirty-eight 
places along the viaduct, the girders covering one span in 
each group were firmly bolted down to two piers. The 
total expansion provided for was about 5 ft. in the length 
of the viaduct, The rails of the permanent way were laid 





in chairs upon cross-sleepers, the sleepers being embedded 
in ballast in the corrugations of the decking. 

The actual work in the river was commenced in June, 
1882, and the viaduct was opened for public traffic on 
June 20, 1887. 

The second paper read was on “The Construction of 
the Tay Viaduct, Dundee,” by Mr, William Inglis, 
Assoc. M. Inst. O.E. 

Referring to the difficult character of the work, the 
author stated that the bridge across the Tay was pro- 
bably the longest in the world over water, and for a con- 
siderable distance operations had to be conducted at a 
point in the river which was navigable for vessels of con- 
siderable tonnage. Seventy-three of the eighty-five piers 
in the structure were cylindrical, in groups of two for each 


pier. The shafts, as sunk into the river bed, were formed 
—< of wrought-iron cylinders, built in annular sec- 
tions. The first section was 


ab ae with a cutting edge 
which sank into the river as the superincumbent 
weight was added. The cylinders were filled with con- 
crete, which formed a compact shaft encircled by an iron 
tube. The sinking of the shafts was accomplished by 
means of platforms, composed of five water-tight tanks, two 
long lateral tanks being connected by three short ones, the 
intervening spaces being left open. Kigins gr the open 
spaces, or wells, the cylinders were sunk and filled with 
concrete, the distances being exactly measured, so that 
the centre of the well coincided with the centre of the 
shaft. Columns or legs were or ys through apertures at 
the corners of the platform, their extremities resting on 
the river bed, and their shafts being fitted with pin-holes, 
by which the height of the platform could be regulated. 
The apparatus on each platform was an engine and boiler 
for actuating the hydraulic and other pumps, workshops 
for the repair of tools, two 10-ton cranes, one 3-ton crane, 
a concrete mixer, and a centrifugal pump. The stage was 
raised or lowered by hydraulic gear, consisting of a cylinder 
12 in. in diameter, piston, eer, open crosshead, and 
the necessary valves. When the platform was to be 
floated from one pier to another, it was lowered to 
catch the tide two hours before high water. Ropes were 
carried from one side of the stage to the piers of the 
old bridge, and to three heavy anchors on the other. 
The steam crane was used as a winch, and when the 
platform had been brought to its new position the legs 
were lowered down and fixed. The foundation cylinders 
were rivetted together on shore, the various rings being 
lifted from cores boats and placed in position by the 
10-ton cranes. The first ring was formed of 2-in. wrought- 
iron plates, 23 ft. in diameter, and 13 ft. 4 in. deep ; above 
this was the taper 7 ft. deep, and then the upper portion 
18 ft. 6 in. in diameter. Each added ring was bolted 
through an internal flange to the preceding one, and these 
were lined with brickwork in the upper portion, and 
lowered to the bed of the river by hydraulic jacks. The 
method of placing the cylinders was as follows: Steel 
links, bolted together in single and double lengths, were 
passed through the hollow trunk, cotter holes bein 
formed in each link at a pitch of 10in. A bow was fixe 
on the top of the hydraulic jacks, through which the 
links were passed, while they were securely bolted to the 
lower portion of the foundation cylinder. The jack was 
then brought into action, and, by the use of cotters to 
graduate its descent, the cylinder was sunk to its ap- 
pointed place, the internal brickwork assisting to sink it. 

The excavation was accomplished for the most part by 
asteel digger of the Milroy pattern. This implement, 
however, was found ineffectual where silty sand had to be 
lifted, and another process was successfully attempted. 
Two flexible hose pipes, each 6 in. in diameter and 20 ft. 
in length, were placed in the bottom of the cylinder, the 
ends being brought together and joined into one 12-in. pipe 
leading to the pump on the platform. A diver was then 
sent down, who manipulated the suction pipes, so that 
whilst the one threw up sand the other kept the pump free 
by drawing clean water only. As much as 40 cubic yards 
had been pumped up in an hour, giving a subsidence of 
over 2 ft. in the cylinder. The cylinders having reached 
the proper depth, and the interior having been cleaned 
out to the cutting edges, the concrete was then put in. 
Tipping measure boxes, filled with gravel and the neces- 
sary proportion of cement, were lifted to a staging erected 
above the concrete mixer. The revolving casing of the 
mixer was square in section, thus insurirg more thorough 
mixing. The receiving boxes were fitted with hinged 
hopper bottoms, so that when lowered into the cylinder 
the concrete was deposited on touching the material 
already in position, When the concrete was level with 
the flange carrying the brickwork, the diver packed it 
carefully underneath. The same process was followed in 
filling the twin ge 

In founding the seventy-three pairs of cylinders from 
the platforms, the following quantities of material were 
handled, namely : 


2,300 tons of wrought-iron cylinders. 
6 »» temporary caissons, - 
26,000 cubic yards of excavations, 
brickwork, 
27,000 ,, pe concrete, 
22,000 tons of cast-iron blocks to weight the cylinders. 


The superstructure of the piers consisted of two hollow 
octagonal pillars connected by a semicircular arch. Each 
pillar was temporarily erected at the works in Glasgow, 
partially rivetted there, and the various parts marked for 
re-erection. The pillars were placed in position by using 
one of the movable platforms already described, from 
which all the apparatus had been removed, and a 5-ton 
steam derrick substituted. This was only necessary at 
the south side of the river, where the viaduct was highest, 
the gradient of the bridge at the north end permitting 
the use of boats with special derrick-cranes instead of the 
platforms, The shallowness of the water on the sand- 
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banks necessitated rapid working at the latter point, and 
the majority of this work at the north end was erected 
during portions of three tides, or a total of twelve working 
hours. The rivetting was effected afterwards from a plat- 
form of light lattice girders, suspended on each side of 
the pier, which also served for use in painting the struc- 
ture. 

The lattice girder work of the old bridge formed part 
of the roadway of the new viaduct. The girders were 
removed from their old position by floating them upon 
two | iron pontoons, 80 ft. by 27 ft. 6 in. hy 8 oe 
stiffened internally by lattice girders and water-tight bulk- 

eads. These were bound together by girders, upon 
which lattice columns were erected, fitted with telescopic 
petens that could be adjusted to any required height. 

he pontoons were floated at low-water underneath the 
girders to be removed, and as the tide rose the telescopic 
girders were pushed up and securely pinned to the main 
column, At full tide the girders were free from the old 
bedplates and clearly afloat, and by manipulating mooring 
ropes, the pontcon was drifted to the site of the new 
bridge, a distance of 60ft. On reaching its intended posi- 
tion the hydraulic rams, which had raised the girder from 
the old piers, were opened, and the span was allowed to 
drop into its place on the new structure. The curve of 
the bridge at the north side of the river prevented this 
method from being adopted there, and the girders were 
transferred from the old to the new piers by means of 
travelling steam cranes. 

The new girders were built in the yards adjacent to the 
railway — on each side of the river, the rivetting 
being done by hydraulic machinery. To bring the 
girders into position, two travellers were constructed 
by which each completed girder was transferred to the 
line of rails and carried to its ition. A locomotive 
engine attached behind pushed the travellers with their 
burden forward over the completed work, and the girders 
were thus carried to their destined positions. The large 
spans were intended at first to have been erected from 
staging suspended between the piers, but it was ultimately 
decided to erect them on shore at the south side of the 
river, and to float them out to their positions. A timber 
jetty, 400 ft. long by about 100 ft. wide, was erected and 

rovided with two docks capable of admitting pontoons, 

y which the girders might be floated. Temporary rails 
were laid so that cranes might travel along the whole 
length of the girder while in process of erection. The 
bottom booms were first laid down and rivetted, the 
struts, ties, and parapets were next dealt with, then the 
top booms were placed and rivetted, and afterwards the 
top cross-bracing and wind-ties. When the girder was 
completed, the temporary flooring of the docks at each 
end of the jetty was lifted, and the pontoons were intro- 
duced. During the rising of the tide the pontoons were 
adjusted, and after the weight of the span, 514 tons, had 
been transferred to them, the girders were lashed round the 
pontoon stools. When free and afloat the pontoons were 
taken in tow by four steam-tugs, and towed down the 
river for some distance, so as to catch the flood tide, 
which floated them to their positions between the piers. 
When placed at the spots which they were to occupy, the 
pontoons were partially sunk, so as to be free of the 
girder, and were towed back to the dock to repeat the 
operation. The large spans being now ready at the base 
of the pillars, had to be raised to the level of the viaduct. 
As the end posts of the girders passed through the side of 
the pillars several plates were necessarily left unfixed, 
whilst the others above them were only temporarily bolted. 
Eight steel angles, in pairs, were attached to a sole-plate 

ded on the top of the pier and placed at right angles 
and exactly vertical. These were held together by bracing 
bars, forming a framework carried to the top of the pier. 
These formed a channel in which the end of the girder was 
raised by means of hydraulic jacks, cotter-pins being 
inserted in successive holes in the framework, as the end 
of the girder was elevated. Underneath each end post, 
inverted hydraulic rams were bolted to the flanges of 
the bottom booms, and cross-girders were placed across 
the framework, which were secured to the columns so 
that the rams might thrust from them. The hydraulic 
power was so regulated that it could be applied to the 
ends of the girder alternately. In this manner the span 
was lifted at one end 15 in. in two lifts, andthe operation 
was repeated till the top of the pier was reached. The 
plates which had been removed from the superstructure of 
the piers toallow of the passage of the girder were fixed and 
rivetted immediately after the span had been raised. The 
girders rested temporarily on the permanent cross-girders 
of the pier, thus enabling the lifting columns and bracings 
to be removed to another pier and again erected for use. 
The bedplates and rockers were inserted whilst the girders 
were thus pores msg arm about 6 in. above the finished 
level of the bridge. The flooring, which had been left in- 
complete until the spans were in position, was then 
finished and left —_ for asphalting and laying for the 
permanent way. ust of the machinery used in the 
erection of the bridge was specially designed by Mr. 
William Arrol, the principal member of the firm of con- 
tractors, and the'success which attended the work was 
the best testimony to its efficiency. 








BOILER EXPLOSIONS IN 1887, 
(Concluded from page 456.) 

No, 23. (See Fig. 18.) August 24th, none injured.— 
Steam lighter, vertical, 6 years old, 12 ft. high, 5 ft. 9 in. 
diameter, sin, plates, 75 1b. pressure, he furnace 
crown cracked and collapsed, owing to accumulation of 
salt from want of properly blowing off. 

No. 24. (See Fig. 19.) September 7th, 2 injured.—Mill, 


Lancashire, one of three, 22 years old, 20 ft. long, 7 ft. 
diameter, 


Tubes 2 ft, 8 in, diameter, 7: in. plates, 60 lb, 
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ressure. The plates were so corroded externally as to 
~ nearly through at the primary rent. ' 

No. 25. (See Fig. 20.) tember 9th, 2 killed.—Mill, 
Cornish, old 12 years ago, 15 ft. 1 in, long, 5 ft. 6 in, dia- 
meter, The tube was 3 ft. diameter at the front, tapering 
in the middle to 2 ft. 6 in. at the back, § in. plates, 50 Ib. 
pressure, but the gauge was so defective that there was 
most likely much above that pressure. The tube col- 
lapsed with great violence, and the boiler was torn up, 
and the fragments widely scattered. The tube was over- 
heated from shortness of water. ’ 

No, 26, (See Fig. 21.) Se; Q7th, 4 injured.— 
Iron works, locomotive, 15 years old, 13 ft. 8 in. long, 
cylindrical pers 8 ft. 2 in. long, 3 ft. 4 in. diameter, § in. 
plates, 110 lb. pressure. Gave way above the longitu- 
dinal seam on the left side from that form of internal cor- 
rosion called ‘‘ grooving.” The strength was so much 
reduced that it was unable to bear the ordinary pressure, 
but this was no doubt at its highest as it was hauling an 
extreme load. [ 

No, 27. (See Fig. 22.) October 11th, 7 killed, 8 injured. 
—Iron works, Rastrick two-furnace upright, one of ten, 
29 years old, 17 ft. 6 in, high, 9 ft. 4in. diameter, Ys in, 

lates, 30 lb. pressure. It ruptured at a seam in the 
oe of the boiler, and two pieces of plate were blown 
out, and the water rushed into the furnaces, and the 
reaction sent the boiler some distance to the rear and 
broke the steam pipe connections, so that water from the 
other boilers added to the chances of scalding. ‘The stop 
valve was found shut, but the safety valve should have 
relieved the pressure. The plate at the ruptured edge 
was ys in. thick, which ought to have borne five or six 
times the ordinary ure, 80 that seeing there was no 
more than the usual pressure there must have been seam- 
rip at the ruptured edge, and this was confirmed by the oP, 
pearance of the rent, but being inside of the laps it could 
not be seen from the flues, or from the interior of the 
boiler, Other cracks were found after the boiler had been 
shaken by the fall, but they had nothing to do with the 
explosion. : 

No, 28, (See o 23.) October 17th, none injured.— 
Brick works, Cornish, 21 years old, 9 ft. 7 in. long, 3 ft. 
8 in. diameter. Tube 2 ft. Gin. diameter, § in. plates, 
$9 lb. pressure. The second ring of the tube was de- 
pressed, but the first ring was distorted upwards, the 
plates having been overheated through shortness of water, 
the ar Sag perhaps being edn by scale or sediment 
upon them, 

INo. 29. (See Fig. oy October 27th, 2 killed.—Beetling 
works, Cornish, 30 ft. long, 6 tt. diameter. Tube 3 ft. 
diameter. The shell was reduced to ys in. thickness by 
external corrosion, especially where it rested on a broad 
seating, and the rent commenced at that place. 

No. 30, (See Fig. 25.) November Qnd, 1 killed, 2 injured. 
-—Traction, multitubular, over 20 years old, about 10 ft, 
long, 2 ft. 5 in, diameter. Firebox 2 ft. 10} in. long, 
2 ft. is | in. wide, 3 ft. lin. high, made of 7 in. plates 
reduced in a few places to x in., formerly 40 lb. to 50 Ib. 
pressure, but latterly 80 1b. to 100 1b. It gave way at the 
weak manhole from over pressure, the valve being screwed 
down until inoperative. 

No. 31. (See Fig. 26.) November 9th, 1 injured.— 
Building, multitubular, about 28 years old, 6 ft. 6 in. long, 
2 ft. 8 in. diameter, made of x in. plates, 501b. pressure. 
There was a smokebox over the firebox, in addition to 











the combustion box at the back, 1 ft. 6 in. long, 2 ft. 2 in. 
wide, and 8 in. high, made of plates originally 4 in. thick, 
but reduced to zk in. by corrosion; these were unfit for the 
working pressure, and gave way, and reaction of the issuing 
contents sent the boiler forward and turned it on its side, 

No. 32. (See Fig. 27.) Movember 18th, none injured.— 
Mineral water work, plain cylinder, 7 ft. long, 2 ft. 7}in. 
diameter, %-in. plates, 40 lb, pressure. The end bein 
flat, the pressure caused deflection, which led to so muc’ 
internal corrosion or grooving, that it was too weak for 
oer Wie pressure, and blew out. 

No. 33. November 27th, 2 injured.—Marine, vertical, 
11 years old, 11 ft. high, 5 ft. diameter, firebox 8 ft, high, 
4 ft, diameter, made of gin. plates, 56 lb. pressure. 
Boiler was blown overboard and lost, but it is supposed 
the firebox or one of the cross tubes collapsed, being 
too weak from external corrosion to bear the ordinary 
pressure. 

No. 34, December 5th, none injured.—Tannery, multi- 
tubular, 6 years old, 11 ft. 74 in, long, 5 ft. 34 in. dia- 
meter, 3 in, plates, 58 3} in. tubes, 40 lb. pressure, but 
sometimes 51 1b, ‘The shell over the fire ruptured through 
— of sediment, but the boiler was but little 
injured, 

o. 85. December 13th, 1 injured.—Farm, vertical, at 
least 9 years old, 6 ft. high, 2 ft. 6 in. diameter, 4 in, 
plates, 91lb. valve load. It ruptured at an old crack, 
supposed to be from frost when the boiler was left stand- 
ing! ull of water. The f; ents were widely scattered. 

0. 36. (See 74.) 14, 3 killed, 4 injured.— 
Colliery, one of three, shell 18 years old, tube about 
7 years old, formerly worked as a|Lancashire, but now 
Cornish, 18 ft.6 in. long, 6 ft. 4 in. diameter, made of 
iin. plates, arranged diagonally, with cambered ends. 

be 2 ft. 10 in. in front, tapering in the middle to 
2 ft. Sin. at the k, usual pressure 22 lb., sometimes 
45 1b. ‘The shell for a length of about 6 ft. and a width of 
1 ft. where it rested on brickwork was corroded so nearly 
through as to be unable to bear the higher pressure needed 
at the time of explosion. The strong tube and cambered 
ends would leave the shell to bear all the strains of ex- 
pansion, and doubtless led to the need of the patches, 
and their subsequent leaking and corrosion, 


APPENDIX. 


No. 1. January 2nd, 1 killed.—Domestic. Pressure 
accumulated owing to stoppage of the pipes by frost. 

No, 2. January 2nd, 1 killed.—Domestic. Supposed to 
be from frost in the pipes. 

No. 3. January 7th, 1 killed.—Factory, drying cylinder, 
15 years old, 5 ft. long, 8 ft. diameter, made of plates 
No. 16 B.W.G., but reduced to .048 at the time of explo- 
ce It ruptured at a longitudinal seam weakened by 
long wear, 

o. 4. January 12th, 1 killed.—Tram, multitubular, 
6 years old, 6 ft. 2in. long, 2 ft. 4 in. diameter, steel 
plates ys in. thick, with copper firebox, and 72 brass 
tubes 14 in. diameter and 13 B.W.G. thick, 150 lb. pres- 
sure, One tube ruptured where worn thin, partly by cor- 
rosion and partly from the cutting action of the small 
particles carried with the heated gases. The driver was 
scalded, as he could not escape, owing to the usual box- 
ing around street engines. 

0. 5. January 13th, 1 injured.—Tram, locomotive, 
3 years old, 4 ft, 6 in. long, 2 ft, 9 in, diameter, made of 
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rz in. plates. There were 73 brass tubes 1f in. diameter, 
No, 12 B.W.G. in thickness, One tube collapsed at the 
smokebox, where thinned by corrosion and the scouring of 
cinders, and possibly overheated, as the steepness of the 
road caused it sometimes to be above the water line. 

No. 6. January 17th, none injured.—Cabinet work, 
heating sc ami gre consisting of a coil of pipes 1;% in. dia- 
meter, inclosed in an iron case. One part of the coil 

ave way, owing to the stopping by scale, and some burn- 
ing coke was blown out into shavings, and set the pre- 
mises on fire, 

No. 7. January 17th, none injured.—Fancy bazaar, 
heating apparatus, consisting of a coil of pipes in a brick 
case. Part of the coil split, as it was choked with scale, 
but little damage was done. 

No. 8 Janu 21st, 1 injured.—Tramway, vertical, 
3 years old, 6 ft. high, 3 ft, diameter, with 70 field tubes 
1301b. pressure. The circulation in one tube was imped: 
by scale, and the bottom was overheated and gave way at 
the ordinary pressure, and some of the burning fuel was 
blown against the driver. 

No. 9, (See Fig. 29.) February 28th, 1 killed.—Gas 
works, still, 5 years old, 7 ft. 3in. high, 4 ft, 3 in. dia- 
meter, 4 in. thick, The firebox was 3 ft. 6 in. diameter, 
but only 2 ft. in height, ys in. plates, The outlet pipe 
was closed, and the safety valve corroded and supposed to 
be inoperative, so that there was undue pressure. The 
still burst with great violence, and destroyed the building 
in en it worked, and killed the manager who was work- 
ing it. 

0. 10. March 7th, none injured.—Mill, economiser, 
5 years old, connected to two boilers, The pipes of which 
it was formed were so worn, and others overheated through 
accumulation of scale, that they gave way at the ordinary 
pressure, and were scattered to wide distances. 

No, 11, April 15th, none injured.—Railway, heating ap- 
paratus for rooms, made of pipes, and a defective one 
gave ws ; 

No. 12, June 18th, none injured.—Type foundry. A 

drying table, 8 ft. long, 3 ft. wide, and about 8 in. deep 
warmed by steam, which been allowed to get beyon 
the proper pressure, and broke it up. 
_ No, 13. August 1st, 1 injured.—Paper works. A cast- 
iron drying cylinder, 2 years old, 7 ft. 6 in. long, 10 ft. 
diameter, 1§ in. thick. Owing to the adding of a stop- 
coek, not part of the original design, the pressure from 
the boilers at 80 Ib. was allowed to come to the cylinder, 
and burst it into eighteen pieces. 

No. 14: (See Fig. 30.) August 8th, none injured.— 
Bleaching mill, kier, 13 years old, 10 ft. 6d. high, 8 ft, 
diameter, in. plates, supplied with steam from boilers 
at 501b. pressure. The flat bottom being unable to bear 
this pressure ruptured, and the rest of the kier was thrown 
upwards with considerable violence. 

No. 15. September 10th, 1 injured.—Ship. Part of the 
material of the manhole joint blew out and scalded the 
fireman. The lid was not a good fit, so that the joint was 
not held equally. 

No. 16. ber 19th, 10 killed.—Marine, one of eight, 
150 lb. pressure. The copper steam pipe ruptured most 
likely at a defective part, and fatally scalded ten persons, 

No. 17. September 27th, none injured. Railway loco- 
motive. Dome blew off, but no particulars. 4 

No. 18, October 22nd, 1 injured.—Mill economiser for 
five boilers, 12 years old, 95 lb, pressure. Some tubes were 














May 18, 1888.] 


ENGINEERING. 


499 _ 








overheated and crushed, and reduced by internal cor- 
rosion. They burst with great violence, and much 
damaged the boiler-house and mill. 
No. 19. October 25th, 1 killed, 2 injured.—A steam valve 
burst, but no particulars have been obtained. 
20. ovember 29th, 1 injured.—Drying cylinder, 
, 5ft. diameter, .04in. thick, supplied with 
iler at 50 lb. pressure, but reducin — 
safely 


o. 20. Me 
4 ft. 11in. lon 
steam from a 
20 1b, in the cylinder, which was more than it coul 
bear. : 


No. 21. December 29th, 1 killed.—Brewery. An old 
boiler used as a heater, 19ft. Gin. long, 4ft. 5in. dia- 
meter, with flat ends. Steam from boilers at 50lb. pres- 
sure was used to boil water, but the escape pipe was so 
much smaller than the inlet that the boiler pressure came 
on the weak and worn old heater, and blew out the end. 





SILICON AND SULPHUR IN CAST IRON.* 


By Mr. Tuomas Turner, Associate R.S.M., F.C.S., 
F.1.C., Lecturer on Metallurgy, Mason College, Bir- 
mingham. 

Part I.—LABoRATORY EXPERIMENTS, 

In the spring of 1886, in conjunction with Mr. A. E. 
Jordan, the author published some observations on the 
condition of silicon in cast iron.+ A number of samples 
of pig iron were examined for crystallised or graphitic 
silicon, but without success. The author then attempted 
to artificially separate graphitic silicon from cast iron, and 
though the experiments did not succeed in attaining the 
object in view, still some observations were made which 
are not without interest. On account of the known 
affinity of sulphur for iron, it appeared likely that by 
heating a rich silicon pig with sulphur it might be possible 
to remove a considerable portion of the iron and thus ob- 
tain a rich silicide of iron, from which silicon would 
crystallise out. The method of experiment was very 
simple. A quantity of silicon Pig, containing 10.2 per 
cent, of silicon, was placed in small fragments in a covered 
Stourbridge clay crucible, and the whole was heated 
nearly to the melting point of cast iron. A quantity 
of sulphur was then introduced, and the lid was re- 
placed. The addition of sulphur was repeated a number 
of times, and the temperature was gradually raised until 
the whole of the metal was thoroughly melted; more 
sulphur was then added, the contents of the crucible being 
at the same time thoroughly well agitated by a stirrer; 
the lid was replaced, and the crucible was allowed to cool. 
On examining the interior of the pot, the contents were 
found to be divided into three distinct portions. At the 
bottom was a mass of metal weighing rather more than 
half of the whole material; it was readily broken by a 
blow from a hammer, and on fracture exhibited a beauti- 
fully bright crystalline appearance, with large faces 
unlike anything I before seen. It was brittle, and 
could be easily powdered in an iron mortar, but in so 
doing beautiful bright scales were produced, which were 
so light as to be readily carried about by the wind, and in 
appearance almost exactly resembled scales of graphite. 
On analysis this yielded : 


Per cent. 
Sulphur 10.93 
Silicon 10.15 


which numbers would agree with the formula Fe,SiS. 
On account of the very characteristic and beautiful appear- 
ance of this substance, I am inclined to regard it as a 
definite chemical compound, though, as I shallafterwards 
show, it is very unstable at high temperatures, 

Above the metallic mass just described was found a 
number of curious balls, very much resembling what are 
known as “sulphur balls” which occasionally separate 
from pig iron. Their fracture showed very little tendency 
to radiating structure, and was generally pretty uniformly 
close-grained crystallised. 

These, however, on analysis did not prove to consist of 
pore pure sulphide of iron, as might have m antici- 
pated, but had a composition almost identical with the 
crystalline substance previously described. The values 
obtained were : 


Per cent. 
Sulphur es se Ae rs eee 
Silicon ; 10.31 


Above and partly surrounding these sulphur balls was 
& quantity of powdery matter, not unlike coke in ap- 

rance, though it was covered in parts with a white 

m of fibrous silica, as described in my paper read at the 
last May meeting of this Institute. 

It will be remembered that in these experiments the 
object in view was the preparation of graphitic silicon. 
Each of the three portions was now separately examined, 
100 grammes, in a state of moderately fine powder, being 
taken for experiment. This was boiled with hydrochloric 
acid and water alternately, so long as any iron was ex- 
tracted; the residue was then treated with boiling dilute 
solution of potash to extract the silica. These operations 


were repeated as often as n , and at length a black 
gevhine residue was obtained. e weight of this varied 
rom 8 to 12.3 per cent. of the original substance, but 


it was found that this weight could be considerably re- 
duced by treatment with boiling dilute nitro-hydrochloric 


* Paper read before the Iron and Steel Institute. 

+ Jour. Chem. Soc., xlix., 215. 

+ Snelus has observed (Jour., I., 40) that on sifting cast 
iron the finer portions, which contain most graphite, also 
contain most sulphur. Hence he suggests that sulphur 
and phosphorus occur in different forms, since phosphorus, 
silicon, and combined carbon remain with the iron, while 





the sulphur goes with the graphite. The prea of the 
pry na ang I have described may explain t. 
of Snelus, 


e observations 





acid, which extracted both iron and sulphur from the black 
graphitic residue. The purified material was now 
examined for crystallised silicon, the carbon being first 
burned off in the muffle, and the silica extracted from the 
residue by hydrofluoric acid. In each case this ignited 
residue was pulverulent, and usually brown from the 
[ete of iron, while no pe a= silicon could be 

etected. I have not analysed the graphitic matter after 
treatment with diluted hydrochloric acid and potash, as 
its composition appeared to depend in a great measure on 
the method of preparation. It contained sufficient sul- 
ona however, to take fire and burn with characteristic 

lue flame and pungent fumes, when the substance was 
heated on a platinum spatula. This sulphur was oxidised 
on boiling with aqua regia, An analysis of the graphitic 
matter, after removing the sulphur by treatment with 
diluted aqua regia, as described, gave : 


Water ... 3.50 
Carbon... 28.69 
Silica ... ia A LY si .. 60.28 
Ferric oxide (with a little manganese) ... 8.36 

100.83 


The water was estimated by heating at 120deg. Cent. ; 
the carbon by combustion and absorption in potash; the 
silica and oxide of iron by fusion of the residue left after 
combustion. The analysis shows the material to have 
consisted of oxidised silicon and oxide of iron, present in 
such a condition as to be insoluble in diluted acids and 
alkalies, and with nearly one-third of its weight of 
graphitic carbon. 
was not present in the elemental condition, and also as 
showing the presence of graphitic carbon, which would 
scarcely have been expected in a material derived from 
iron that contained 10 per cent. of sulphur. These ex- 
periments show that of the sulphur originally present in 
the silicon-sulphur iron, part was evolved as sulphuretted 
hydrogen on treatment with hydrochloric acid, while the 
rest of the sulphur was left among the graphitic matter 
which was not attacked by hydrochloricacid. This tends 
to show that the sulphur was present in two distinct con- 
ditions in the iron, and it is not at all unlikely that this 
is also the case in grey pig iron, the graphitic residue from 
which, after treatment with an acid, is found to retain a 
small amount of sulphur. 

Having by the method previously described obtained a 
quantity of silicon-sulphur iron of known composition, it 
appeared interesting to determine by synthetical experi- 
ments the effect of various proportions of silicon and 
sulphur when present together in iron. It will be re- 
membered that the original silicon pig contained 10.2 per 
cent. of silicon, and little more than a trace of sulphur, 
while the silicon-sulphur iron contained almost exactly 
the same amount of silicon and nearly 11 per cent. of 
sulphur. It therefore seemed an easy thing to prepare 
mixtures, all containing the same amount of silicon, but 
with sulphur varying from 0 to 11 per cent. On trial, 
en it was found to be not so easy as was antici- 
pated. 

The mixture selected for experiment was intended to 
contain 10.2 per cent. of silicon and 5 per cent. of sulphur, 
and several preliminary attempts were made to prepare 
such a material. At length 50 grammes of silicon pig, in 
powder, was mixed with 50 mes of the silicon- 
sulphur iron also in powder. e mixture was placed in 
a clay crucible, covered with 30 grammes of glass to 
diminish any effect due to oxidation, the lid carefully 
luted on, and the whole raised to the melting point of 
cast iron. When it had cooled the pot was broken, and 
its contents were examined ; a good button was obtained, 
weighing 89 grammes; in fracture it was uniform, and 
resembled the original silicon pig, though it was a little 
darker in colour. The slag was dark in colour, and con- 
tained a few shots of metal, which were coll , and 
weighed 6 grammes ; on moistening the slag it evolved a 


very strong odour of sulphuretted hydrogen. The button 
was found to contain : 
Per cent, 
Sulphur 0.45 
Silicon... 10.78 


From this it will be seen that on merely remelting, nine- 
tenths of the sulphur had been eliminated from the metal, 
and much of it had passed into the slag. 

It was then determined to try the effect of remelting 
the silicon-sulphur iron without any additions whatever, 
For this purpose 100 grammes of the material, in the 
form of coarse powder, was placed in a small clay crucible, 
which was afterwards carefully luted, and heated for 
some time to the melting-point of cast iron. A well-fused 
button was obtained, which, when cleaned, weighed 
78 grammes. It was rather difficult to break, and suffi- 
ciently soft to flatten out at the corners under a blow. In 
fracture it was uniform and close-grained, somewhat 
resembling the original silicon pig, but the curious 
characteristic bright and dark patches were of larger size ; 
it filed readily, and did not appear to be unusually hard, 
This portion contained : 


Per cent. 
Sulphur 1.46 
Silicon a on 13,45 
The metallic button was covered with a dark graphitic- 
looking substance, which appeared to be a kind of slag, 
but which, on account of its character, I afterwards re- 
ferred to in my notes as ‘‘shiny matter.” This was 
analysed, and consisted of : 


Per cent, 
Sulphur . 22.14 . 
Silicon 3s th id, ois 5.55 
Tron (with a little manganese) ... 72.27 





It will be seen, therefore, that merely by remelting in 


It is interesting as showing that silicon Ww 





a closed vessel the composition of the substance had been 
entirely changed ; in fact, the original material had been 
split up into two perfectly distinct bodies, one containing 
the greater part of the silicon, while the other was ex- 
ceptionally rich is sulphur. At the same time about 45 per 
cent. of the sulphur present passed off in the gaseous 
form. It appears to be a legitimate conclusion from these 
results, that though under exceptional circumstances it is 
possible to form a compound of iron and silicon which 
shall contain a large om of sulphur, as in the 
specimen I exhibit, still this compeund is unstable, and 
under ordinary conditions it is not possible for consider- 
able amounts of sulphur and silicon to exist together in a 
pigiron. In other words, silicon has the power of ex- 
valling sulphur from cast iron. 

Tam not aware that experiments have hitherto been 
published which prove the above fact, nor am I aware that 
the statement has been made in the same bare and 
definitemanner; but the result has been known in a 
certain way to practical men, and it is interesting to 
notice that experiments of the most earc character 
have previously been made which I believe afford strong 
support to my contention. M. Janoyer had published in 
1851 a paper on the influence of sulphur on cast iron, and 
asserted as a result of some curiously conducted experi- 
ments that, on fusion, sulphur removed carbon from cast 
iron in the form of carbon bisulphide. Dr. Percy had 
made some deserved strictures on the character of 
Janoyer’s experiments,* and mentions observations on the 
subject which do not support Janoyer’s conclusions. Two 
series of experiments were made in Dr. Percy’s laboratory 
—one conducted by Mr, R. Smith, and the other by Mr. 
eston. Mr. Smith used a specimen of prey pig iron, 
which doubtless contained silicon, and added different 
quantities of sulphur in the form of sulphide of iron con- 
taining 29.95 per cent. of sulphur. r. Weston em- 
ployed specially pure cast iron, made by heating thin 
sheet iron with chemically pure charcoal; the same sul- 
phide of iron was used, and each series of experiments 


appear to have been conducted in precisely the same 
manner. Selecting all Mr. Smith’s experiments which 
bear on this subject, we have the following results :+ 
Experiment. — eS Loss. 

2 2.68 78 71 per cent, 

4 0.903 -091 90 99 

5 1.65 1,13 31.5 4, 


In each case there was a considerable loss of sulphur 
and this was accompanied by the formation of a layer of 
‘“more or less pulverulent and loosely aggregated black 
matter, which much the colour, lustre, and form of 
graphite.” This grazhitic matter was further examined, 
and proved to be rica in sulphur; and the account of this 
substance, as given by Dr. are: closely agrees with what 
has been previously stated of the graphitic matter found 
in my experiments. But in Mr. Weston’s experiments, 
in which pure cast iron was used, the results were diffe- 
rent, thus : 


Experiment. Ww “wy ‘en Loss. 
7 4.378 2,120 51.3 per cent. 
8 2. 1.680 2.3. os 
9 1.243 1,313 nil, 
10 0.696 0.720 nil. 


It will be that seen in experiment 7, where upwards of 
4 per cent. of sulphur was added, about half of it was lost 
during reheating ; while with 2.23 per cent. of sulphur, 
ae in experiment 8, about one-quarter of it was lost in 
this way. Such results are possibly only what might be 
ex with comparatively large proportions of su phur. 
But with 1.243 and 0.696 per cent. of sulphur, respectively, 
no loss was experienced ; in fact, a slight gain is recorded, 
though whether that was due to experimental error or to 
other causes is not quite certain. By comparing the two 
sets of experiments, it will be seen that in a pig iron con- 
taining silicon, 0.903 per cent. of sulphur was reduced by 
90 per cent., while with iron free from silicon 1.243 per 
cent. of sulphur did not undergo any alteration. Such 
results appear to lend considerable support to my own 
pore ra though the facts were unexplained when ob- 
served. 

But further evidence is also given by Dr. Percyt in some 
experiments by Mr. Hochstiitter, who intimately mixed 
equal weights of ferrous sulphide containing 60.63 per 
cent. of iron, and ferrous silicide containing 8.96 per cent. 
of silicon. This mixture was heated to whiteness for an 
hour in a covered crucible. The product consisted of two 
distinct layers. The lower one resembled the original 
silicide of iron, and contained only a little sulphur ; the 
upper one resembled the original sulphide of iron. It was 
therefore concluded ‘‘ that sulphide and silicide of iron 
have no action on each other at a high temperature.” [ 
have repeated the above experiment, and obtained a 
similar result, and I venture to exhibit specimens of the 

uct. But it will be seen from what has been previously 
stated, that the conclusion arrived at, though natural 
under the circumstances, was not correct. Doubtless the 
intimately mixed ferrous sulphide and silicide did, at least 
to some extent, react upon each other when fused, to form 
a silicon-sulphur iron such as I have previously described ; 
but afterwards a separation of the sulphur and silicon took 
place, as noticed in my own observations. 

Some other facts have been observed which also appear 
to depend on the same general law. Thus, Sir F. Abel 
has described the separation of sulphur from cast iron in 
the form of wart-like excrescences, which are known as 
* sulphur balls,” and which consist of nearly pure ferrous 
sulphide. From the conditions of their formation I 





* Tron and Steel, page 132. + Ibid., pages 133-135. 
t Ibid., page 95. § Journal, 1881, II., page 392. 
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believe these sulphur balls were separated under circum- 
stances which did not greatly differ from those before 
mentioned. 

In a short but aay | discussion which followed the 
above observations of Sir I’, Abel, it was suggested that 
this separation of sulphur was an example of ‘liquation. 
It is possible that the separation of ‘‘ sulphur balls” may 
be accounted for in this way, but some other explanation 
is necessary in the case of the graphitic matter, which it 
does not seem pee could have been produced by a 
simple process of liquation, but more nearly resembles the 
separation of kish from grey iron, This view receives con- 
siderable support from the fact that Ledebur has shown 
that kish is sometimes richer in sulphur than the iron 
from which it has separated; this observation has also 
been confirmed by other experiments. ’ 

In connection with the liquation phenomena in pig iron 
a number of observations have been made by various ex- 

»erimenters, and the subject is by no means yet exhausted. 
latz* has recently discussed the causes of globular secre- 
tions in castings and of oxidised substances found on the 
surface of the metal. In these experiments the metal 
operated upon was low in sulphur, and the amount does 
not aqpess tu have been estimated, so that the results 
scarcely bear on the present investigations. The author con- 
cludes that the oxidised substances found on the surface of 
pig iron are not liquated products, but merely the result of 
the oxidation of the upper layer of molten metal. The segre- 
gations, however, are regarded as the products of liqua- 
tion forced into the hollows present in the metal by the 
carbonic oxide inclosed under high pressure by the 
solidifying metal. The phosphorus present in the pig has 
no Clee on the formation of these segregations. It is 
to be regretted that in these experiments the sulphur was 
not determined, as although only a small amount was 
believed to be present, still its behaviour during liquation 
would have been interesting. 

Returning to the immediate subject, Mr. H. Kirk has 
stated,} that on using an iron containing 3.4 per cent. of 
silicon and 0.626 per cent. of sulphur for mixtures in the 
foundry, he found the sulphur present in the ae 
less than might be anticipated from the composition of the 
irons used. The metal in question was a hematite pig, 
made under abnormal conditions, the sulphur being un- 
usually high for a pig with 3.4 per cent. of silicon. In this 
case, if the analyses are correct, sulphur was actually lost 
during remelting. This is contrary to what usually 
happens in the foundry, but is rendered quite probable in 
the case of an abnormal pig, rich in silicon, after what has 
been previously stated. 

The conclusions derived from this portion of the subject 
may be briefly summarised as follows. Under certain 
conditions compounds may be obtained from cast iron 
which contain very considerable quantities of both sul- 
phur and silicon. ‘Such compounds, however, are unstable, 
tending to decompose on melting. The silicon, with the 
greater part of the iron, remains, while most of the 
sulphur is eliminated. Part of the sulphur passes away in 
the gaseous form, but much of it is found either in the 
condition of graphitic matter rich in sulphur or of sulphur 
balls. Inthe presence of a slag, much of the eliminated 
sulphur is met with in the slag in the form of sulphide. 

Tt appears probable that with a certain percentage of 
silicon there is a definite amount of sulphur which cannot 
be exceeded under given furnace conditions. 


(To be continued.) 





MELTING WROUGHT-IRON SCRAP IN 
CUPOLAS. 


On the Melting in Cupola Furnaces of Wrought Iron or 
Steel Scrap Mixed with Ferro-Silicon.t 
By M. Ferp. GavtiEr, Paris. 


Somer twenty years ago experiments were made with a 
view to smelting wrought iron and steel scrap in cupola 
furnaces, and the connection of the name of Mr, J. Parry 
with such a Sopa as applied to the manufacture of 
steel, is tolerably well known. 

At that time the only known process for the elimination 
of phosphorus from pig iron was that of peddling, and it 
occurred to Mr. Parry that if he could only puddle mode- 
rately phosphoric big iron, and melt this iron afterwards 
in a cupola, he could obtain a material suitable for the 
Bessemer process, 

The cupola process of melting wrought iron or steel 
scrap has many points in its favour. To begin with, the 
operation is accomplished more cheaply and more quickly 
than it would be in a‘reverberatory furnace ; but, on the 
other hand, the temperature of the cupola is not high 
and the conditions present for the reduction of silica an 
the introduction of carbon and silicon in the metal are not 
quite what they should be. The process yields an iron 
with practically no silicon, and with only 2 or 3 per cent. 
of carbon, the product being, indeed, white pig iron, 
which is not very fluid, which will hardly run out of the 
furnace, and which is as ill-adapted for the Bessemer 
process as for foundry work. 

In order to overcome the absence of silicon in the metal 
thus obtained, Mr. Parry addea about 50 per cent. of 
good hematite pig iron, es in silicon, which enabled him 
to reduce by about one-half what remained of the phos- 
phorus. The cost of the process, however, interfered 
to prevent a successful employment of the cupola furnace, 
and its use having, therefore, been abandoned, the pro- 
cess has since been interesting only as a short chapter in 
the history of dephosphorisation. 

When we recollect that the cupola process was found 
to be very unsuitable for the melting of wrought iron 





* Journal, 1887, II., p. 334; Stahl und Eisen, vii., 639, 
+ Journal, 1886, IT., page 195, 
t Paper read before the Iron and Steel Institute. 





and steel scrap, that the metal obtained thereby was 
white, that the 2 or 3 per cent. of carbon which it con- 
tained were, of course, combined with the iron, and that 
the iron was, therefore, too hard, and otherwise unsuitable 
for the foundry process, we can understand that Mr. 
Parry’s experiment was not sufficiently encouraging to 
lead others to follow in the same direction, unless some 
new and important facts had, in the mean time, trans- 
pired to throw more light upon the matter. 

The introduction of ferro-silicon, which has been at- 
tended with a good deal of interest in metallurgical circles, 
has provided us with a new alloy, that has the power of 
converting a white pig into a grey one, and which is well 
adapted for the majority of foundry uses. 

In France it has been found that this power of precipi- 
tating the combined carbon of the white pig into the fine- 
grained graphite is exhibited, in an interesting way, when 
a mixture of wrought iron or steel scrap is melted in a 
cupola, with a suitable addition of ferro-silicon. 

he first experiment in this direction was made in a 
shipbuilding establishment at Havre belonging to the 
Forges et antes de la Méditerranée, when the charge 
consisted of— 


Soft steel plate scrap ... 79 
Ferro-silicon, 13 per cent. 21 


100 


The personings of silicon in the metal which was run 
out of the cupola was 2.60 per cent. One of the ingots 
obtained by the process could be hammered from 40 mili- 
metres square to 35 millimetres square without any crack 
or flaw. This result is both novel and interesting as 
regards a metal containing about 2 per cent. of graphite 
and more than 2 per cent. of silicon. 

In France the drop trials adopted in the testing of 
artillery are as follows : 


Size of the square bars... 30 
Distance between the supports ... At 
Weight of the ball ... is es 16 kilogrammes 
The hammered cast ingot obtained in the process de- 
scribed supported twelve drops, commencing with 35 
centimetres, and was only broken at 1 metre, 
In another experiment made at the works of Terrenoire 
the charge consisted of — 
Steel scrap . an 
Ferro-silicon, 9 per cent, 


by 30 millimetres 
160 


77 
23 
100 

In this case a square ingot of 30 millimetres, submitted 
to the usual artillery test, was broken with the tenth fall 
of the hammer at 1 metre 10 millimetres, and was not 
hammered. 

If we consider that the ordinary pig iron for foundry 
purposes, as, for —— Scotch pig, when submitted 
to similar trials, usually breaks with an average fall 
of about 40 centimetres, we can appreciate the increase 
of strength afforded in the case of the white pig by an 
addition of ferro-silicon. The softness of the metal ob- 
tained by the mixture of ferro-silicon and steel scrap was 
very considerable, and quite equal to that realised with 
white or light grey pig iron and ferro-silicon, This is un- 
doubtedly due to the addition of silicon, and to the small 
proportion of carbon which remains in a combined state. 

e chief disadvantage of the employment of sucha 
mixture of wrought iron and steel scrap with ferro-silicon 
appears to be that of its cost. Experiments, however, 
which I was enabled to make in a foundry near Paris had 
demonstrated that ordinary wrought-iron scrap, and espe- 
cially of the smallest kind (which may be had ata very low 
price), yields pues as good results as castings made wit 
ordinary steel serap. In this case grey metal is obtained 
with a close grain, and very sound castiags, which are 
homogeneous and absolutely without blow-holes; and if 
we consider that the resistance of the metal to shock is 
usually double that which is obtained with ordinary good 
cast iron, it appears to me that there is a special market 
for such castings, which might, at a comparatively low 
price, be substituted in many cases for the steel castings 
now generally employed. 





THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held on May 
12, Professor Reinold, F.R.S., President, in the chair, 
Mr. G. L. Addenbrooke and Mr. H. A. Cunynghame 
were elected members of the Society. The following 
papers were then read : 

* Note on the Condition of Self-Excitation in a i 
Machine,” by Professor S. P. Thompson, D.Sc. It is a 


well-known fact that a series dynamo running at a given | Pp, 


speed will not excite itself unless the resistance is less than 
a certain value depending on the s and construction 
of the machine, and if the resistance is slightly less than 
this critical value the excitation will not be ‘such as to 
saturate the magnets. According to the primitive state- 
ment of the action of self-exciting dynamos on the ‘‘ com- 
pound interest law,” a dynamo should excite itself to 
saturation at any finite speed providing the résistance is 
not infinite. An explanation of the observed fasts is 
given in the paper without any assumption as to the curve 
of magnetisation. If E=electromotive force of the ma- 
chine, n=speed, C=number of wires on outside of arma- 
ture, N=number of magnetic lines, i=current, S=number 
of turns on magnet, = 
and magnetic resistances respectively, then E=n C N, 
i=nC N/ZR, and N=4 75 i/> S. From these it is 
easily seen that 4 r n C S=> S.2R (A), i.e, fora 
dynamo running at constant speed the product of the mag- 
netic and electric resistances is constant, and the dynamo 
will not excite itself if 2 Ris ter than 47nCS/=S. 
Similarly fora given value of = R, excitation is impos- 
sible if nis lessthan>S.2R/47CS8. Fora value of 


and = S the sums of the electric | Ja: 





>= RB less than the critical value the excitation increases 


until the magnetic resistance is increased so that equation 
(A) is satisfied. The corresponding formula for shunt 


machines is4rnC Z==S {(ra +m) + where 


Z = number of shunt turns, ra, 7s , and R, the resistances 
of armature shunt and external circuits respectively. In 
the discussion which followed, Mr. Kapp described a 
method used in testing dynamos, for determining the 
minimum speed at which dynamos will excite them- 
selves, and from thence determining the magnetic resist- 
ance of the air gap. In all cases experiment showed this 
to be less than the calculated resistance, generally in the 
proportion of 1500 to 1860, the difference being greater in low 
tension machines. Professor Ayrton pointed out that per- 
manent magnetism was not taken into account and that the 
apparent resistance due to self-induction, and between the 
brushes and commutator, were considerable for small cur- 
rents. Lord Rayleigh said Sir W. Thomson had shown 
critical speeds for given resistances to exist in Faraday’s 
disc dynamo. He (Lord Rayleigh) did not approve of the 
term ‘‘ magnetic resistance,” and thought ‘‘ reluctance ” as 
recently suggested by Mr. Heaviside would be preferable, 

** Note on the Conditions of Self-Regulation in a Constant 
Potential Dynamo Maehine,” by the same author. [n ‘ Dy- 


namo Electric Machinery” a formula 4 =- os 
Tattn 
given as expressing the ratio of the numbers of turns in the 
shunt and series windings of a compound dynamo. Thisis 
onthe assumption that there is no saturation within the 
working limits. As this assumption is not legitimate 
a correcting factor is necessary. The factor is shown to be 
the ratioof the average permeability over the whole workin 
range, to the permeability corresponding with no externa 
current. The formula is transformed so as to be expressed 
in terms of the “‘satural” data of the machine, which, as 
~—— in a previous paper, can be calculated from its 
etails. 

** On Magnetic Lug and the Work Lost Due to Magnetic 
Lag in Alternating Current Transformers,” by Mr. Thomas 
H. Blakesley, M.A. The method adopted to detect the 
lag is to place dynamometers ia both circuits, and one 
with a coil in each. Then on the supposition that the 
electromotive force of the secondary circuit is entirely due 
to the changing magnetism of the core the author proves 
that 4 tangent of the magnetic lag angle must be 
equal to 


™ Ca;-B a, 
n 





* ./(A Baya, 0? a;) 


where m and v are the numbers of turns in the primary 
and secondary coils respectively, A, B, C the constants 
of the dynamometers, and a), a2, a, their angular read- 


ing. A is such that A a, = + where I; is the maximum 


value of the primary current. A table of actual results is 
given, where the magnetic lag is about 5} deg. The 
whole power givenout by the machine takes the form r, A a! 


+r Ca; where 7, and rp are the resistances of the 


pines and secondary circuits, while the power lost in 
ysteresis is expressed by : 


To (200,- Ba). 
n 


The lag is attributed to an induced magnetic stress called 
into being by the increasing or decreasing magnetism itself, 


h | and always opposing it, as motion in a medium induces an 


opposing force of friction. By supposing such an induced 
magnetic stress in quadrature (as Mr. Blakesley expresses 
it) with the magnetism, and of such a value as when com- 
pounded with the stresses due to the currents, shall bring 
the resultant into quadrature with the secondary current, 
the effective magnetic stress is obtained. This involves a 
new idea called magnetic self-induction, with its coefficient. 
The whole problem is treated by the geometrical method 
which the author has applied to several other = in 
alternating currents. hompson, 
Perry, and Ayrton, and Lord eigh, took part in dis- 
cussing the paper, 

“On a Simple Apparatus for the Measurement of the 
Coefficient of Expansion by Heat,” . | Professor W. E. 
Ayrton, F.R.S., and Professor J. Perry, F.R.S. The 
apparatus consists of a metal tube within which the wire 
or rod, whose coefficient is to be determined, is placed. 
One end of the wire is rigidly attached to one end of the 
tube, and the other end connected to an Ayrton and 
Perry magnifying spring, a pointer attached to which 
indicates the change of length due to alteration of tem- 
perature, Steam or water may be passed through the 
tube, the temperature of the wire being shown on a ther- 
mometer. The ees is very sensitive, and with a 
pointer about 20cm. long the motion is magnified about 
1000 times, 

A magnifying spring attached to an aneroid was also 
shown and its great sensibility demonstrated. A combi- 
nation of a spring of large diameter and pitch, with one 
of small diameter and pitch was exhibited. By such a 
combination small rotations can be immensely magnified. 
The great features of the patent spring as a magnifier are 
the entire absence of friction and backlash, and the 
rge range of proportionality. 

** 4 Note on the Governors of Electromotors,” by the same 
authors, and one on the ‘‘ Electrical Action of Light,” by 
Mrs. W. E, Ayrton, were postponed until next meeting. 


tr. Kapp, Professors 
Ray! 





ADELAIDE, MELBOURNE, SYDNEY, AND BRISBANE.— 
There is now unbroken through railway communication 
between Adelaide, Melbourne, Sydney, and Brisbane. 
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The date adverti. of @ complete spe- 
cification is, in each case, given after the abstract, unless the 
Patent has been wi the date of sealing is given. 

eee eas the date of 

advertisement of the nce of & com: spect, i 
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ive notice at the Patent Ofice of opposition to the grant of a 
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STEAM ENGINES. 


920. W. Mather and J. Holgate, Manchester. An 
Improvement in Cut-Off Valves for Engines Worked 
by Steam or other Elastic Fluid, (8d. 6 Figs.) January 
20, 1887.—The improvement consists in forming a cut-off valve 
on the back of a main slide valve as a partially rotating wing or 
flap pivotted on a slide block which is worked as an ordinary cut- 
off slide. The wing or flap is turned on its pivot by an arm acted 
upon by a link perpendicular to the line in which the slide valve 
reciprocates. (Sealed January 27, 1888). 


3728. A.V. Newton, London. (J. Ericsson, New York, 
U.S.A.) Improvements in Compound Steam Engines. 
{8d. 3 Figs.j March 11, 1887.—In the position of the parts shown in 
the figure, the induction valve f is now opening to admit steam to the 
right-hand end of the small cylinder A to move the high-pressure 
piston E to the left, the valve c between the cylinders being closed, 
and the valve j between the left-hand end of the large cylinder 
and the condenser being open. When the valve / has been closed 
to cut off the supply of steam from the boiler to the small cylinder, 
the steam remain ae the latter continues by its expansive force 
to act upon the small piston and move it to the left, the valve ¢ 
remaining closed and the valve j remaining open. By this, its 
first working stroke, the piston E expels all air from its cylinder A 
through the valve h and pipe g, so that on its return stroke, during 
which the valve h is closed, the said piston produces a vacuum in 
its cylinder, and hence, during its second and all its succeeding 
working strokes, the piston works against a vacuum which 
never is lost, While the small piston is thus working against a 
vacuum, the large piston must move with it, and isin equilibrium, 
for the valve j being open, there is free communication through 
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the duct t, and thence through the duct &, which is always open 
between the two ends of the large cylinder. Hence there is no 
resistance whatever offered to the small piston during its working 
stroke, except such as is unavoidably produced by friction. At 
the end of the stroke of the two pistons and the piston-rod to the 
left, the valve c is opened and the valve j is closed, so that com- 
munication is opened between the adjacent ends of the two 
cylinders, and at the same time the working end of the large 
cylinder is closed to the condenser, the other end of the latter 
cylinder being always open to the condenser. The two pistons 
are then caused to be moved to the right by the great excess of 
ayer of the steam admitted from the smaller cylinder to the 
eft-hand face of the large piston, due to the greater area of that 
piston. The working stroke of the large piston having been com- 
pleted, on the valves / and j being opened and the valve c bein 
closed, steam from the boiler is again admitted to the small 
cylinder to reproduce the working stroke of its piston, as before 
described, while the face or left-hand side of the large piston is 
Page eg relieved of pressure through the duct i, which is opened 
by the valve j. (Sealed February 28, 1888). 


15,233. H. H. Lake, London. (S. £. Jarvis, Lansing, 
Mich, U.S.A.) Improvements in Sliding-Cover En- 

mes. (8d. 2 Figs.) November 8, 1887.—This invention re- 
ates to “ direct-acting sliding-cover engines,” in which the piston- 
rod is directly connected to the crank-pin, and is free to oscillate, 
and passes through a cover which slips backwards and forwards on 
the head of the cylinder, and forms a tight joint with the latter. 
The head E of the cylinder has a central elongated slit a in the 
Plane of motion of the crank-pin, and its inner face forms a seat 








a\ against which the sliding cover F fitssteam-tight. The stuffing- 
box G, through which the piston passes, turns in a ball-and-socket 
bearing ¢ in the sliding cover. A coil spring H_ is interposed 
between the cylinder head and the stuffing-box, and exerts a ten- 
sion which keeps the sliding cover and stuffing-box in their 
telative positions to each other and to the cylinder head. The 
piston B consists of a central spherical portion J which is fixed to 
the piston-rod, and is free to turn within a socket bearing in the 
annular portion I. (Sealed February 17, 1888). 


15,795. A.V. Newton, London, (J. Ericsson, New York, 
U.S.4.) Im ments in Com Steam es. 
(6d, 2 Figs.) November 17, 1887.—This invention relates to a double- 
acting two-cylinder compound steam hom, a in which steam may 
be used at the highest practicable initial pressure, and with a high 
rate of expansion in the smaller or high-pressure cylinder, and 





afterwards be expanded in the larger or low-pressure cy- 
linder to the wer economical tansion auiutelned in the con- 
denser. The smaller or high-pressure cylinder A and the larger or 
low-pressure cylinder A! are arranged end to end. The two 
ns B, Bl, are both fast on the same rodQ. F designates the 
condenser. The cylinder A is fitted with two valves a, bat one end, 
and with two other valves a*, b* at the other end, the valves a, a,* 
being for the induction of the steam to the said cylinder from the 
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boiler and for cutting it off from the cylinder at the proper point 
in the stroke, and the valves b, b* being for the induction of the 
steam from thesaid cylinder, and its induction to the low-pres- 
sure cylinder A! through ducts c, c*, which form communications 
between the opposite ends of the two be oe The low-pressure 
cylinder is furnished at its ends respectively with eduction valves 
d, d* for em closing connection between it and the con- 
denser F. ( February 28, 1888). 


15,915. D. Williams, Cardiff, and W. E. Raymond, 
Yarmouth, Nova Scotia. Improvements in Reversing 
Gear for Steam and other Engines. (6d. 2 Figs.) 
November 19, 1887.—In the improved reversing gear, only one 
eccentric is uired for each valve, At the lower end of the 
valve spindle A is formed with a jaw in which is a block ¢ loosely 
fitting on the pin i! which passes through it. Upon the upper and 
lower faces of the block ¢ bears the radius link j, towards one end 
of which is connected the eccentric rod n of the eccentric 0. The 
eccentric is set at — angles to the crank r. The radius link j 
is pivotted at j' to blocks m free to slide in the guides wv. When 
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the shaft s is being driven in the direction indicated by the arrow, 
the eccentric rod n and the valve spindle h ascend together as the 
radius link j oscillates on its pivot j'. In order to reverse the 
motion of the engine the radius link j is moved by means of 
the hand lever and drag links A until the blocks mare at the oppo- 
site ends of the guides wu. now the eccentric rod, in the work- 
ing of the engine, moves up, the valve spindle descends, 
diving shaft rotating in the reverse direction to that indicated by 
the arrow. The drag links & do not move as the engine works, 
they move only when employed in changing the direction of 
motion, as aforesaid. (Sealed February 28, 1888). 


BOILERS. 


3274. J. C, Stitt, Liverpool, Lancaster. Improve- 
ments relating to the Generation of Steam and to 
Economy in the Consumption of Fuel Employed 
therefor. [lld. 9 Figs.] March 3, 1887.—Referring to Fig. 1, 
A designates the steam generator, B are its furnaces, and C the 
combustion chambers. D is the feedwater heater of a tubulous 
form ; E is an exhaust fan placed in the uptake F ; G are sey ted 
which the gases can be either caused to pass through the feed- 
water heater D, or direct up the funnel; dis a diaphragm for 
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causing the water to circulate in the feed-heater in the opposite 
direction to the flow of through the tubes. The secondary 
air is supplied at the bridge from the chest H, into which Red era 
by a duct L ; K isan arch of firebrick. In . 2 the feedwater 
heater is of rectangular shape, and is provided with diaphragms 
for causing the water to circulate forwards and backwards 
through the apparatus. The feed-heater in this example is placed 
in the uptake. (Sealed March 23, 1888). 


H. Davey, London. Improvements in the 
Construction of Low-Pressure S Boilers. (6d. 
3 Figs.) January 25, 1888.—Fig. 1 illustrates a combined low- 
pressure steam motor and boiler. The boiler shell B and firebox 
A are secured to a bedplate Z, which is provided with projections 
for ee the firebars D. The supply of air to the firebox may 
be regulated by means of a damper door O, which slides in front 


of an opening in the bedplate. The firebox A is provided with 
additional heating surface by the tubes I, I, which are inclined so 
that the water heated in them may in rising produce a general cir- 
culation of the water in the boiler. Fuel is introduced into the 
firebox through a mouthpiece C. The steam engine cylinder E and 
the cylindrical guide ¢ are made in one piece, and fastened to the 
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boiler shell. In the boiler illustrated in Fig. 2, the firebox A is of 


roy pare & and is provided with a hopper A, which enables it 
to hold sufficient fuel to last for several hours. The hot gases do 
not ascend through the fuel in the hopper but pass around the 
tubes I to the flueG. (Accepted March 3, 1888). 


1329. O. H. Gentry. ousas, La, U.S.A. Im- 
provements in Steam Boilers. (6d. 8 Figs.) January 28, 
1888.—The two water drums A are connected at their inner ends 
by water tubes D, within which are arranged fire tubes R openin 
at the outer ends of the drums A into a flue space S and uptake 
respectively. The drums A are connected at the top by a steam 





O. A mud drum Mis arranged transversely underneath and 
communicating with the left-hand drum. The — oe pass 
upward from the fuel on the grate I and circulate aro the water 
tubes D (as indicated by the arrows); they then pass down and 
under the left-hand drum A, and up through the flue space S, 
through the fire tubes Rand uptake K. (Accepted March 3, 1888). 


1824. A. J. Boult,London. (A. Stehilik, rome) Im- 
provements in Steam Generators. (6d. 3 

7, 1888.—The boiler A consists of two parts, i.¢., the inner 
and lower part b with the firebox c and the return flues d reach- 
ing upwards from the dome of the firebox and then turning down 
to the bottom of the boiler ; and the outer shell @ of the boiler, 
which can be easily detached from the inner and lower part b. 
The boiler A is ited on a circular foundation B which ist, 
of the outer wall f, the furnace g with the firegrate ¢ and the re- 
fractory wall h, alsoof the stokehole with the removable block K 
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for regulating the fuel space on the firegrate 7, and provided with 
adoorl, The bottom of the boiler forms with the cuter wall f of 
the foundation and the furnace 2 a circular smokebox into which 
open the return flues d, and which is in connection with the shaft 
R. Under this smokebox is formed round the furnace g a circular 
air chamber p into which the air for the combustion enters through 
an ~_aee not shown. The air will be highly heated inthis chamber 
by the heat radiated from the btttom of the smokebox and the 
wall of the furnace, thence underneath the firegrate. 





and passes 
The return flues d may be cleaned by a jet of steam from a tube 
8 arranged in the smokebox, (Accepted March 10, 1888). 
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BOILER FURNACES. 


991. J. ¥. Johnson, London. (H. J. Drory, Vienna.) 
Improvements in Apparatus for eroymgens Burn- 
Ry, Fuel for Heating Steam Bo: or for 

‘urposes. (8d. 3 8.) January 21, 1887.—The 
improved apparatus consists of a hollow iron body having two 
separate inlets and chambers for the admission respectively of 
liquid fuel and heated air or gas. The two substances are mingled 
together on issuing from concentric nozzles, and are driven 
forward in the form of spray. The flow of the liquid fuel is re- 
gulated and obstructions are removed by means of a needle 
which may be screwed backwards and forwards within the nozzle. 
(Sealed February 3, 1888). 

16,782. W. R. Lake, London, (W. W. Dashiell, Bergen 
Point, N.J., U.S.A.) Improvements relating to Steam 
Boiler es and to Apparatus Connected there- 
with. (8d. 14 Figs.) December 6, 1887.—In the double-ended 
marine boiler shown in Fig. 1, the up-takes E, E!Zconnect at 
their upper ends with the stack G, whence they pass downward 
one at each end of the furnace, and communicate with the flues 
F, F' respectively, The upper and lower walls of the up-takes E, E! 
are formed of two separated metal plates forming between them 
air spaces or chambers I, I', connected by tubes J around which 
the products of combustion circulate on their passage to the stack 
G. e chambers I, I' are provided wit! tions K, those on one 
chamber alternating in their position with relation to those in the 
other, in order to cause the air to circulate from one chamber to 
the other through the connecting tubes J. The chamber [ is 
extended below the chamber I, and communicates with chambers 
leading to the upper and lower sides of the grate bars. The ur- 
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take E! is also constructed with air chambers I, I', ted by 
tubes J and provided with alternating tions K. The chambers 
and tubes in each up-take have for their object the heating of the 
air on its way to the furnace, and connect with chambers at each 
end of the furnace, which supply air above and below the fire. 
The chambers are supplied with air from a suitable ‘blower, not 
shown, connected with the pipe L, which has branches leadin; 

directly into the chambers I' and I), In the arrangemen 

shown in Fig. 2, the boiler A has a vertical furnace B at each 
end, the lower — of each furnace being ot with grate- 
bars C, and with the perforated pipe D which is in connection 
with a steam supply pipe E. At the bottom of the furnace B is 
provided the door F located below the pet sph for the purpose 
of dumping the latter when desired. At ea end of the boiler A 
the furnaces are provided with an upper door H for the introduc- 
tion of coal to the fire, and a lower one I leading to the ash-pit. 
(Sealed March 16, 1888). 

STEAM TRAPS. 

15,924. J. C.Mewburn, London. (£. H. Nacke, Kotitz, 
Germany.) Improvements in Steam Traps or Ape 
ratus for Dismores Condensed Water. [6d. 6 Fis.) 
November 19, 1887.—This invention has for its object to enable a 
jet of steam to be passed through the trap for the ee of re- 
moving obstructions ; v is the internal outlet valve and i its seat ; 





h isalever, on the longer arm of which the vessel hangs by 
means of the rod s; & isa cylindrical spindle fitting easily within 


ve 


er: 











153924 


the cylindrical hole of the valve seat n, and carrying at its lower 
end the valve m. At its upper end the spindle & is threaded, so 
that by means of the nut qgthe valve m can be drawn tightly 
against the valve seatn. If now a steam jet has to be driven 
through the outlet valve vi, while the apparatus is under full 
steam pressure, the nut = screwed by means of its star-shaped 
arms into.the position indicated in dotted lines and is then forced 





down, so as to cause the spindle k to descend, until it meets the 
rods. As the rod is pressed down, the lever A will lift the outlet 
valvev i, As soon as the spindle & is released from the pressure 
above, it will be au cally raised by the steam — 
within the apparatus, until the valve m fits tightly on its seat. 
(Sealed February 28, 1888). 


ENGINE GOVERNORS. 


2026. H. Tate, Jun., Liverpool, and J. Killip, Jun., 
Kirkdale, Lancaster. Im ements in Governors 
and Throttle Valves or verning A atus for 
Steam and other (8d. 3 Figs.) February 9, 
1887.—The throttle valve B is formed with a number of ports d 
arranged one above the other, and of varying width, the bottom 
one being the widest, and each in succession en narrower than the 
one next below it. Four ports b are shown, so that when the valve 
is fully open and begins to close it shuts off four times the amount 
of port area that would be due to its actual travel, but after it has 
travelled a distance equal to the narrowest port it begins to cut off 
at the rate of only three times the amount due to its actual travel, 
and so on. The valve B works in a cylindrical seating C fixed in 


a valve casing D provided with steam inlet d?, and an outlet (not 
shown) at right angles to the plane of the figure. The valve 
— A is — of longitudinal motion only, and is pressed by 
e pressure of the steam against the lower end Y of the governor 
spindle E. When the sleeve G is revolved rapidly by means of the 
belt pulley g, the balls K fly out and the arms R bear on the 
collar § and thus press down the valve spindle and valve, thereby 
shutting off steam. This pressure is partly counterbalanced by 
means of a spring M conn to alever J. which is pivotted to the 
valve casing, and is attached by links O' to the valve spindle. The 
spring M is slackened or tightened while the engine is running till 
e desired speed is reached. (Sealed March 23, 1888). 


GAS ENGINES. 

illiame, Stockport, Chester. Improve- 
ments Engines. (8d. 4 Figs.) November 
22, 1887. ge engine an impulse is obtained for 
every revolution of the crank. A mixed charge of gas is drawn 
from the pipe i, and air from the passage j throug’ e es 
k' and A into the larger cylinder d on the outward stroke of its 
piston g. The slide valve & is then reversed so as to close the 
gaspipe i and the air passage j, and by means of the e k' to 
place the passage A into communication with the reservoir 
m. As the piston g moves inward, the mixed charge is driven 
from the. cylinder d@ and compressed into the reservoir 

wherein it is held between the valves o and k until the pistons g, g 
have again nearly hed the respective limits of their outward 
stroke. At that moment the pressure on the contents of the power 
cylinder e will be reduced sufficiently to allow the mixture of gas 
and air under pressure in the reservoir m to raise the valve 0 and 
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rush into the power c wypard e. On the inward stroke the power |'1 


mea g com e m: into the combustion cham- 
r—the space at the end of the cylinder e, into which the said 
piston does not travel—and closes the valve o while the charging 
aay g compresses into the reservoir m the mixed charge drawn 
nto the cylinder d on the previous outstroke. When the pistons 
reach the ive limits of their inward stroke the 

within the combustion chamber is exploded by the ignition of that 
portion of the c'! which is compressed into the heated pipe p, 
the result of the explosion being that the power piston g! is im- 
pelled on its outward stroke. At the same time, the piston g 
moving outwardly, draws into the cylinder d through the passage 
hatresh charge of mixed gas and air. When the pistons have 
completed or nearly completed the outward stroke the tension on 





the resulting from the osion in the power cylinder e will 
by io cutvane movement onthe piston g', have been reduced 


sufficiently to permit the new charge under tension to raise the 
valve o and to rush from the reserveir m into the cylinder ¢, 
thereby sweeping out the gases through the exhaust ports e', which 
are at that moment uncovered by the traverse of the piston g! to 
the extremity of its outward stroke. (Sealed March 2, 1888). 


16,144. H. W Stockport, Chester. Improve- 
ments in Gas Motor es. 5 Figs.) November 
24, 1887.—The piston ¢ of the power cylinder b is connected by a 
rod d to the crankshaft ¢. and is also connected by a rod f to the 

iston g of the cylinder a, so that the pewer piston mov- 

ng outward moves the charging piston inward. The usual means 
are employed for x the admission of gas and air to the 
cylinder a during the outstroke of the piston g, and the discharge 
of the compressed charge on the instroke into a reservoir not 
shown, where the compressed charge remains under tension until 
admitted at the proper time into the —_ b ber two inlets 
hi, h2. The inlet h' is situate at the inward end of the cylinder 
and is controlled by the valves i, and the other inlet h? isin such 
a position near the ite end of the cylinder that itis only un- 
covered by the piston during the slight pause which takes place on 
the completion of the outstroke. On the piston ¢ is a shield c! which 


Fig.?. 
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acts as a deflector to prevent the charge admitted through the 
inlet h? from rushing directly out of the cylinder through the 
exhaust port k and also to cause an all-round flushing of the cy- 
linder by meeting the portion of the charge entering from the 
opposite end under the deflector j. In the arrangement shown in 

ig. 1 the slide valve mon reaching the port and space in com- 
munication with the inlet h' ignites the portion of the charge 
contained in the said space, thereby exploding the charge at that 
moment compressed into the combustion chamber of the power 
cylinder 6. In the special arrangement for igniting purposes 
illustrated in Fig. 2 the ignition port p is provided near the out- 
ward end of the combustion chamber and in such position that 
when the piston cis at the limit of its inward stroke the piston 
head will be close to the port p but will not cover it. The slide 
ignition valve m is arranged to fire the charge at the moment when 
the parts are in the relative positions shown in Fig. 2. (Sealed 
March 6, 1888). 

MISCELLANEOUS. 

783. L. Cornet and L. Yonck, Brussels. A New or 
Improved Explosive Compound. [4d.} January 18, 1887. 
—The new explosive is com of nitrate of potash, nitrate of 
soda, sulphur, charcoal, ferro-cyanide of potash, picrate of am- 
monium, and sawdust, (Sealed March 2, 1888). 


926. H. E. Newton, London. (A. Nobel, Paris.) Im- 
rovements in Guns and Projectiles to be Used 
erewith. (8d. 38 Figs.) January 20, 1887.—The improve- 
ments consist in the combination in a gun barrel of a conical 
choke-bore with a rifled bore of uniform diameter, and also in the 
employment of acartridge containing a series of bullets of different 
specific gravities, arranged so that the heaviest bullet is in front. 
By this means several projectiles, each having a different range 
++ ail may be thrown simultaneously. (Sealed Fe ry 
2318. H. H. Lake, London. (Deutsche Sprengstof’ Actien- 
gesellschaft, Hamburg, Germany.) Improvements relating 
to the of Nitro-Glycerine, [4d.) February 
14, 1887.—The nitro-glycerine is gelatinised with nitrated cellulose 
. a Sey of an addition of picric acid. (Sealed February 21, 


3515. 8S. D. Blogs, London. An Improvement in 

Nuts. (6d. 4 Figs.) March 8, 1887.—This invention 

relates to a lock nut having formed in its face a slot such that a 

punch or pin driven along it partly deforms the screw thread to 
prevent loosening of the nut. (Sealed March 23, 1888). e 


3518. A. D. Brogan and A. M, Malloch, Glasgow. 
An Improved ethod of Producing Rippled, 
Chequered, or other Patterns or Des upon 
Rolled Plate and Sheet Glass and Appara there- 
for, (8d. 2 Figs.] March 8, 1887.—The fee! sheet or plate is 
peice apes plastic state in a hot kiln, in which state an im- 
pressing roller is traversed over its surface. 

1888, 


. (Sealed March 23, 

G. A. Goodwin and W. F. How, London. 
proved Form of Lock Nut. (8d. 18 Figs.] March 10, 
1887.—_The nuts are provided with’ projecting clips formed by 
forging or casting which are afterwards pressed or bent inwards to 
lock the nut upon its bolt. (Sealed March 23, 1888). 


3674. A. V. Ne London, (A. Nobel, Paris.) Im- 
— Means for 


Im 


wton, 

Compuanes for the Recoil of 
[ 1 Fig.) Ma 10, 1888.—Firmly fixed to the 
muzzle of the gun barrel is a small tube closed at its front end and 
open towards the rear, and oceans. © small charge of gun- 
cotton. This small tube communicates by a small lateral opening 
with the bore of the gun. On firing the gun, as.soon as the bullet 
has passed that part of the bore where the jateral opening gives 
access to the interior of the gun, the flame of the powder will 
and ignite the gun-cotton charge. This will cause a discharge 
rearwards of the gases of combustion, which will act after the 
manner of a rocket, and tend to drive the gun forward, thereby 
counteracting the recoil action of the gun. (Sealed March 23, 
888). 


12,976. G. A. Wilkins, London. Im 
and relating to the Manufacture of per Bottles 
and Boxes. [4d.] —, 24, 1887.—The paper bottles are 
made by cutting off suitable lengths of a long hollow corrugated 
cylinder of paper. The ends of the bottles are 


made by means of 
cutting dies to fit the bodies, The bottles when com- 
pleted are coated with December 


- (Accepted $1, 1887). 
- UNITED TES PATENTS AND PATENT PRAOTIOB. 
Descriptions with stations f inventions patented in the 
United States of America trom 1847 to the present time, and 
reports of trials of t law cases in the United States, be 
consulted, gratis, at the offices 


ements in 





of Enenmsnine, 35 and 36, 
street, Strand. 
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THE SIND PISHIN RAILWAYS. 
(Concluded from page 384.) 

WE now come to the question of the cost of the 
Sind Pishin Railway, as it is upon this point that it 
has been chiefly attacked, although the engineers 
have also been unfairly burdened with the respon- 
sibility of having advised its construction in pre- 
ference to that of a permanent line up the Bolan 
Pass. No engineer employed on the line was ever 
consulted on this matter at all. Her Majesty’s 
Government, presumably the best judges, thought 
it necessary on political and mili grounds, to 
construct a railway up the Harnai Valley, and 
the engineers had simply to carry out certain orders, 
even as to the minor details of the ruling gradient 
and sharpest curve, defining and limiting the carry- 
ing capacity of the line. No one, as far as we 
know, has averred that the line has been otherwise 
than soundly and quickly constructed, or that it has 
failed of the object for which it was designed, but 
there has been quite a chorus of complaint directed 
against the expense which it has entailed on the 
Government of India. It was natural. that the 
outlay should be keenly watched, since no one ex- 
pected that a military railway, securing India 
against invasion, would ever earn a dividend. The 
line was constructed out of the current revenues, 
and Indian taxpayers are as ready as English to 
grumble at every penny spent on national defence. 
It is so pleasant to live in a fool’s paradise, and 
fulfil the scriptural injunction of ‘‘taking no 
thought for the morrow,” that any one can head a 
cry against a work which increases taxation and 
promises no immediate or tangible return. Such 
Anglo-Indian newspapers as do not feel it safe to 
join the native Bengalee press in denying the neces- 
sity for frontier defence, and denouncing those who 
have to carry it out, finda pleasant middle path in 
criticising the engineer, and in asserting that his 
want of knowledge has swollen the outlay beyond 
what was necessary, especially when such criticism 
appeals to some petty, local, professional, or class 
jealousy. 

The total length of the Sind Pishin Railway 
system, which is quite distinct from the Bolan 
Railway, although the section from Durwazo to 
Quetta was originally attached for construction to 
the Bolan line, is exactly as follows : 





Miles. 
Bostan-Gulistan branch ... 34.35 
Kila-Abdulla branch _... 8.35 
Durwazo-Quetta section... 25.95 
Sibi Quetta section 155.35 
Total 224.00 


Of the above, on March 31, 1887, the Durwazo- 
Quetta section alone was entirely complete ; on 
the other sections, although open throughout for 
the engine, much remained to be done in the way 
of military traffic requirements, and of the special 
minor works, needed on a mountain line, after a 
railway is practically completed. Exclusive of the 
suspense accounts, and loss by exchange on Eng- 
land, which are not included in the finance accounts 
representing the capital outlay of the Indian rail- 
ways, with which it is now proposed to compare 
that of the Sind Pishin line, the expenditure in 
even thousands up to March 31, 1887, was as below: 


Rs. 
Bostan-Gulistan branch 8,587,000 
Kila-Abdulla branch ... 330,000 
Durwazo- Quetta section 2,650,000 
Sibi-Quetta section 35,305,000 
Total ... 41,872,000 


Of the above expenditure, however, the follow- 
ing items have to be credited to the line : 


Value of stores in stock and rollin 
stock transferred to, and allow 
for, in the sanctioned estimate of 
the extension to Chummun now in 


progress “at wee eae 
Expenditure on clothing, feeding, 
sanitation, and transport by rail 
and steamer of troops garrisoning 
the line... Ma $i Sie fe 


Rs. 
2,742,000 


343,000 
Total ... 3,085,000 


Which, being deducted, leaves 38,687,000 rupees as 
the cost of the line up to the 31st of March, 1887. 
It is proposed to spend, on detailed estimates, 
the following sums on minor works, and on entirely 
completing the line, during the two years ending 
the 3lst March, 1889. After that date, all expen- 
diture will be charged to ‘‘open line capital,” so 
that the mileage cost arrived at, will practically in- 








clude the expenditure for two years, subsequent to 
trains running over the whole system. 





Bostan-Gulistan branch 1,260,000 
Kila-Abdulla a 495,000 
Sibi-Quetta section 4,387,000 

Total 6,142,000 


The above sum includes the following items for 
special station requirements, such as sidings, build- 
ings, and platforms for troops, transport, and com- 
missariat, specially needed to meet a rush of mili- 
tary traffic, and not provided in ordinary lines. 


Military Station Requirements. B 
S. 
At Bostan = 350,000 
», Kila-Abdulla 250,000 
», Harnai 125,000 


»» Gulistan 





Total 750,000 


Which, being deducted, leaves 5,392,000 rupees for 
expenditure during the two years ending 3lst 
March, 1889. 

The whole cost of the line up to the closing of 
7 capital account, therefore, works out as fol- 
OWS : 





Rs. 
Expenditure to 3lst March, 1887 ... 38,687,000 
Subsequent expenditure to 3lst 
March, 1889 ... wits pe e 5,392,000 
Total capital cost of line ... 44,079,000 


Which, divided by the length (224 miles), gives 
196,782 rupees a mile as the cost of the Sind Pishin 
system, equivalent to 19,678/. a mile at the highest 
valuation of the rupee. 

Taking this figure we will compare it with the 
cost per mile of the Indian railways, and see 
how the Sind Pishin Railway stands in relation 
to others made under circumstances of far less 
difficulty. The following figures are taken from 
the Railway Administration Report of 1885-86, 
which goes more into details than the subsequent 
report, the totals being the same in the two cases. 


F Length. Cost per Mile, 
Railway. Miles. Rs. 
East Indian _... ... 1681 213,774 
Great Indian Peninsula 1505 201,299 
Eastern Ben .. 234 199,557 
Bombay and Baroda... 461 195,075 
Nizam’s } PRES 9S 175,585 
Sind Punjab 693 166,097 
Punjab Northern 447 163,517 
Madras ... ial 861 130,345 
Indus Valley ... 652 129,689 





Total mileage ... 6651 Total cost 1,198,553,182 


The average cost per mile on these nine railways 
was 180,208 rupees against 196,782 for the Sind 
Pishin line. For the first four of the railways in 
the Table, aggregating 3881 miles, the average cost 
was 200,169 rupees per mile. 

All the lines we have selected for comparison are 
situated in populous districts, and many of them 
run for hundreds of miles in level plains, with 
scarcely any works of magnitude, except where a 
great river is passed. They were constructed at 
leisure among a population whose labour is valued 
at a few pence per day, and:who were anxious to get 
work to supplement the scanty yield of their small 
holdings. There was not an enemy within hundreds 
of miles, and the climate, bad though it might be to 
Europeans, had no terrors for the natives, who having 
been born in it, and fairly secure in an inherite 
power to withstand it, regarded its perils as part of 
the ills which man must face, whether he likes it or 
not. What a contrast are these conditions to those 
prevailing on the Sind Pishin line. Instead of a 

lain overcrowded with people and cultivated to its 

ighest extent, we have a mountain chain, bare and 
inhospitable, and varying during the year from 
a temperature of 124 deg. Fahr. indoors to 50 deg. 
Fahr. below the freezing-point. Instead of average 
salubrity we have a climate where 60 to 80 per 
cent. of the officers and workmen were often pro- 
strated at a time, and where the cholera, on one 
occasion, carried off 2000 men ina month out of the 
10,000 then employed. Instead of the lowest scale 
of wages we have a standard four times as high. 
Instead of security for life and property we have 
the work done under the guard, and debited with 
the expense of a powerful garrison partly relieved 
twice a year from a distance of 2000 miles. Instead 
of mile upon mile of level track we have four miles 
of bridges, one mile of rock tunnel, and one mile 
of lined tunnel in a length of 224 miles, with an 
ascent of about 6500 ft. We have gorges crossed at 





great heights, formidable landslips to be faced, 
floods to be contended with, freight to be paid over 
enormous distances, and above all a country as 
destitute of all natural resources, as of roads, for the 
transmission of food and stores from a distant base. 
And yet, in spite of all these difficulties, and of the 
obvious disadvantage of an average struck over 224 
miles as against 6651 miles, the Sind Pishin Rail- 
way has cost barely 10 per cent. more than the 
general average of the trunk lines of India. 

Indeed, it cost less than the estimated outlay for 
a permanent line to replace the temporary track 
59 miles long laid in the Bolan Pass at a cost of 
some 9,250,000 rupees. This latter line was hur- 
riedly constructed during the Russian war scare 
and was designed to relieve the military road 
which runs up the pass. Itis, however, liable to be 
swept away by every flood, and the project has been 
discussed of replacing it by the permanent track 
shown in dotted lines in the map, page 382 ante. 
The railroad would pass through much the same 
kind of country as that in the Harnai Pass, but it 
would be constructed under much more favourable 
conditions. It has a magnificent bridged and 
metalled cart road, and, with, a break of ten miles 
of metre gauge, a broad-gauge line along its whole 
length ; whilst another broad-gauge railway extends 
to its upper end; so that the immense sums 
spent on the Harnai line for camel and donkey 
transport would be entirely saved. All the material 
could be landed within a very short distance of the 
place where it was to be erected, while war rate 
for labour and carriage would be avoided. Yet 
in spite of all these advantages an independent 
estimate of the cost of this line, as recorded in the 
Railway Administration Report of 1886-87, places 
the outlay at 223,754 rupees per mile. 

But instead of considering the outlay on rail- 
ways built in plains, and the estimates for lines yet 
to be constructed, it would furnish a fairer basis of 
comparison, if we were to take a mountain railway 
in Ceylon, and inquire into its cost, although even 
here the conditions of economy are in favour of 
the line made in the better settled country. The 
line in question runs from Colombo to Nannoya, 
the lengths being as follows : 





: Total Cost. Per 
Miles. Re, Mile. 
Colombo to Kandy ... 74.5 18,061,912 242,442 
Nawalapitya Branch 17.0 2,841,497 167,147 
ee: to Nan- 
noya... 40.75 10,660,512 261,607 
132.25 31,563,921 239,000 


The following is a comparison of the leading fea- 
tures of the two railways. 


Sind Pishin Ceylon 
Line. Line. 
Cost per mile ' 196,782 ra, 239,000 rs. 
Length ... 403 “A .. 224 miles 132.25 miles 
Summit level a ... 6324 ft, 5292 ft. 
Mean lead to nearest seaport 560 miles 67 miles 


{124 deg. F. to 88deg. F. to 


Extremes of temperature 1 —18deg. F. 68deg. F. 
Radius of sharpest curve 600 tt. 330 ft. 
Steepest grade ... <i * lin 45 lin 44 
Population an square mile... About 2 640 
Average aily wago of 

labourers Ab hin 16 annas 5 annas 
Period of construction 34 years 11 years 


We have not the space to give a detailed descrip- 
tion of the Ceylon railways, nor is it necessary, as 
we have already published a very full account* of 
them, from which it will be seen that for the greater 

art of its length the road in question is a mountain 
ine of considerable difficulty, We have no in- 
tention of drawing an exact comparison between 
it and the Sind Pishin line, further than to point 
out that 196,782 rupees per mile could not be an 
excessive cost for the latter line, when the Ceylon 
line cost 239,000 rupees per mile. There is one 
point, however, which is well worth noting. It 
is stated that on 40.75 miles of the Nannoya ex- 
tension (Proc. Inst. Civil Engineers, vol. xc, 
page 321) the average total excavation per mile 
was 67,203 cubic yards, as actually made. This 
length of 40? miles was admittedly the heaviest 
piece of railway work on the Ceylon systeni, and 
cost 261,607 rupees per mile. Now the heaviest 
piece of work on the Sind Pishin line was from 
Naree Gorge to the Gurkhaie Gorge, about 120 
miles, and the excavation on this line, as estimated 
from the working drawings sanctioned by the 
Government of India, averaged 63,752 cubic yards 
per mile, the quantities actually excavated being 
about 20 per cent. higher, owing to landslips, floods, 


* Vol. xlii., pages 517, 564, and 587. 
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and rotten soil; whilst on the 24 miles extending 
between miles 102 and 126 beyond Sibi, the earth- 
work averaged 118,000 cubic yards per mile. This 
comparison shows that for a distance of 120 miles 
the earth works of the frontier railway were at least 
as heavy as those of the most difficult part of the 
Ceylon line. 

It must be clearly understood that we have no in- 
tention or desire to suggest that the cost of the 
Ceylon line wasa single rupee inexcess of what was 
absolutely necessary. We have selected it because its 
accounts are open to the world, and because it is a 
good type of a mountain railroad. It is obvious 
that the two cases are not exactly parallel, and the 
only conclusion we desire to draw is that the sum 
spent on the Sind Pishin line was not greater than 
its circumstances seem to justify. 

If we turn to European mountain railways, as 
being more familiar to the generality of readers, 
and seek to find from them what is the average cost 
of a railroad carried up ravines and over passes, wé 
shall still see that the frontier line of India has 
been constructed at a very moderate outlay. In 
taking out the figures we exclude all exceptional 
works, such as the St. Gothard, the Mount Cenis, 
the Arlberg, and other tunnels, as these would, of 
course, vitiate the comparison. 

Swiss, Italian, and Mexican Railways. 


r Length. Cost per Mile. 
Name. Miles. £ 
Western Switzerland ... x 394 24,500 
Aaran ei sal vi a 110.5 21,638 
Lausanne-Freiburg me i 54.0 27,885 
Vandois .., ab <a fe 93.0 30,680 
Arlberg... ries a se: 88 37,135 
Tessin system... bi ae] 41 35,500 
Geneva-Vervois ... 325 abi 7.5 32,884 
Pontrebba... ab v5 ob 42.5 32,882 
The Apennine system ... ax “3 35,000 
St. Gothard sea ae fe 116 33,637 
Mexican ... re om a 264 30,303 
Average of all the above us 81,174 


We thus see that compared with the flat railways 
of India, the mountain railways of Ceylon, and the 
Alpine lines of Europe and Mexico, the Sind 
Pishin Railway is one of very moderate cost. It 
presents features of difficulty which are quite 
unique in the history of such enterprises — its 
climate, its extremes of temperature, its general 
unhealthiness, its distant position, its dependence 
on England for all its stores, its utter absence of 
all natural resources, and the turbulent character 
of the natives, all combined to render the task most 
arduous. It was built throughout under the most 
urgent pressure to get it completed at almost any 
cost. Within six months of first sanction the 
Secretary of State telegraphed urgently to know 
the probable date of its completion ; the chief engi- 
neer was informed that ‘‘the prosecution of the 
railway is of the first importance ; consequently the 
works must not be interfered with by the prepara- 
tion of estimates.” Work was carried on in the 
face of a withering cholera epidemic lasting over a 
year; and during a war scare, which raised the 
already high prices to a still higher limit. In 
April, 1885, at the time of the Panjdeh incident, 
enormous numbers of camp followers for the army 
departments and labourers for the Bolan Railway 
were engaged by Government from all parts of 
India on the same wages as the Sind Pishin 
labourers, but with the addition of free rations of 
food and fuel and free railway fares. The chief 
engineer was, at the same time, receiving the fol- 
lowing official orders: ‘‘ It is possible that the 
heat may shortly render working at bridge erection 
or platelaying by day impracticable, in which case 
every effort should be made to carry on the work 
by night, using freely electric lighting apparatus, 
as, looking to the present political situation, it is 
of vast importance to the Government that the 
lower portion of this railway should be available 
for military transport by th» earliest possible date.” 
He was also directed to report, by telegraph, 
weekly, the progress made and the number of men 
employed ; and could obviously only retain his 
workmen by an increase of wages of four annas a 
day, the least possible equivalent for the free fares 
and rations given elsewhere by Government. The 
registers of workmen, thus officially kept, show 
that from May 12, 1885, to March 14, 1887, an 
average of 17,500 men a day was employed (the 
numbers rising to over 30,000), the increase of 
whose wages, which could not be subsequently re- 
duced, and which was due to causes no engineer 
could possibly control, amounted to some 3,000,000 
rupees. Further, the fact should not be overlooked 
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that engineering problems had to be solved, not in | mence to tunnel through enormous boulders bedded 
the manner which was theoretically the cheapest, in treacherous shale, first needing blasting, but 
but was practically the least likely to cause delay. | crumbling to pieces after a few days weathering, was 
For example it would have been cheaper to tunnel |impossible, in the complete absence of timber for 
through Mud Gorge than to make a cutting 1200 ft. | shoring, and of bricks and mortar for lining. ;, The 
long and 80 ft. deep throughout, and then to fill it | economy due to a tunnel had to be sacrificed to,the 





in with a fully lined masonry arch. But to com- |\need of avoiding any delay in taking the engine 
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through the gorge. Under such conditions of 
working against time airy criticisms that the line 
should have cost rather less than 10,0007. a mile, 
scarcely commend themselves to professional engi- 
neers or railway financiers. 

Striking testimony to the dangerous climate 
of Beloochistan is found in the records of the 
line and as affecting its cost. There were 51 con- 
structive officers employed in all, and out of these 
no less than 10 were invalided and were sent to 
England under urgent medical certificate from 
sickness contracted on the line. Two died and 
20 were either transferred to other lines owing to 
their health failing, or were temporarily sent to 
Karachi for rest and change. Thus out'of 51 officers 
no less than 30 became so ill that they had to cease 
work, while some of them were so seriously in- 
disposed that their constitutions are, in all proba- 
bility, irreparably damaged. Out of six European 
contractors one died of cholera, two died of fever, 
and one was murdered. Out of one gang of 34 
workmen 28 died of fever within a month; and 
for many months, out of six strong Sapper com- 
panies, there were not 50 men daily fit for duty. 
In the summer of 1886 the gangs of platelayers 
and girder erectors had to be renewed every two 
months by fresh importations from India, as they 
melted away from fever, dysentry, and scurvy. 

In many parts of the line reliable building stone 
was so scarce that the engineers had to supply its 
place by moulding concrete blocks of English Port- 
land cement, which was employed throughout as 
mortar on the masonry of the line. The Mud 
Gorge and Chappar tunnels were chiefly lined with 
bricks brought 233 miles by rail from Sind. The 
permanent way, made entirely in England, consisted 
of 75-lb. steel rails and of steel dish sleepers, which, 
to save time whenever the engine was stopped by 








an unfinished tunnel or high level bridge, were 
pushed forward, as were the lighter advanced stores, 
on the backs of camels and donkeys. Heavier 
stores, such as portable engines, boilers, tunnelling 
machines, and tip wagons, without which no im- 
pression could have been made on such heavy 
works as had to be ready before the platelaying 
came up to them, were hauled up by main force 
over mountain tracks and along river beds of deep 
shingle and boulders. In almost every case the 
larger bridge foundations were got in with steam 
pumps; the influx, even into such small excavations 
as needed for the piers of the bridge of ten spans 
of 40 ft. near Harnai, actually overcoming the 
discharge of two 8-in. centrifugal pumps. To add 
to these difficulties the rainfall in the first year was 
four-fold the average amount; and the resulting 
floods, which in one of the Naree bridges filled up 
the foundations four times in succession, when car- 
ried down to 22 ft. below the river bed, after fling- 
ing into them the engines, pumps, and boilers, were 
as costly to the line as disheartening to the engineers. 
In connection with the bridging it may be in- 
teresting to note that the clear waterways provided 
on the different sections of the line are approxi- 
mately as below, per mile of railway : 
Rg. Feet. 
Sibi-Gurkhaie... 124 miles at 132ft.a mile 16,368 
Bostan-Gulistan 42 ,, 4 er 2,058 
Gurkhaie-Quetta 32 ,, Cain tal 1,376 
Durwazo-Quetta 26 ,, 338 


The total, 20,140 rg. feet, being equivalent to 
90 rg. feet a mile over 224 miles ; and representing 


an amount of waterway, probably far in excess of | 


that needed for any line of equal length in India. 
The spans under 20 ft., which were classed as minor 
bridges, amounted to one-fifth of the whole water- 


way ; and, inclusive of river protective works, cost | Railway, will shortly arrive, which are at least 





on an average about 1000 rupees per foot run%of 
clear waterway. The remaining four-fifths forming 
the major bridges cost about 500 rupees per foot 
run. A special feature in the bridging was the 
very cheap and rapid erection of the lattice girders 
of 100 ft. and 150 ft. span, aggregating 9000 ft. of 
waterway, by means of special staging made of short 
light lengths of 4in. wrought-iron piping fitting 
into sockets, all interchangeable and braced by iron 
bars, without which any rapid erection of such 
heavy girders at high levels, and often in most in- 
accessible places would, under the existing difficul- 
ties of transport, have been well-nigh impossible. 
By its aid 24 spans of 150 ft. and 12 spans of 100 ft. 
were completely erected and decked for the passage 
of the engine over the Naree in less than four 
months, in spite of constant floods, and at heights 
varying from 40ft. to 70ft. Another bridge of 
150 ft. span, with rail level 105 ft. above the river, 
was crossed by the engine within 18 days of the 
staging reaching the site. The work was carried 
out by Captain Whiteford, R.E., under the greatest 
difficulties and in almost Arctic weather ; men and 
animals being frozen to death by furious winds 
blowing with the thermometer at 18 deg. below zero 
Fahr., and threatening to overturn the staging, 
which, although originally designed only to 
the weight of girders and tackle (about 200 tons) 
up to a height of 70 ft., was, in view of the urgency 
of the work, most boldly employed up to a height of 
105 it. 

The carrying capacity of the line has never been 
propray developed, as the only engines employed 

ve been of a class which, although the most 
powerful used on the 5 ft. 6 in. gauge lines of India, 
are utterly unfitted for such mountain work. A 
number of Fairlie engines, as used on the Mexican 
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75 per cent. more powerful than those hitherto 
employed. 

The line was formally sanctioned and commenced 
as arailway on July 1, 1884; and the engine ran 
over the 224 miles of practically completed perma- 
nent line on March 17, 1887. 

It is pleasant to be able to state that the Sind 
Pishin Railway* is now paying its working expenses. 
This was never anticipated at its inception. But 
trade follows the flag, and now that our authority 
is established among the border tribes, and pro- 
perty is rendered secure, there is a constant flow of 
traffic towards Afghanistan. Probably in the course 
of years the Ameer may find it advisable to invite 
us to continue the iron road into his territory, and 
thus render still shorter the gap intervening be- 
tween our own system of lines and that of Russia. 
It is conceivable that the two may some day be 
joined, and a practically uninterrupted railway com- 
munication be established between London and 
Calcutta. If that dream should ever be fulfilled it 
will be another exemplification of the truth that 
war is one of the most potent factors in the spread 
of civilisation. 





THE IRON AND STEEL INSTITUTE. 

In our last week’s notice of the recent meeting 
of the Iron and Steel Institute we mentioned briefly 
(see page 478 ante) the reading on the 10th inst. 
of two valuable papers by Major L. Cubillo, of the 
Spanish Ordnance Works, Trubia, these papers 
being entitled ‘‘ On the Manufacture and Treat- 
ment of Steel for Field Guns” and ‘‘ On Steel 
Castings for the Manufacture of Guns” respectively. 
These two papers we publish in extenso on pages 
525 and 527 of the presert number, and we now 
subjoin a report of the discussion which followed 
them. 

Sreet ror Fietp Guns. 

The discussion of the first of Major Cubillo’s con- 
tributions was opened by Mr. Benjamin Walker, 
of Leeds. He said he was sorry General Maitland 
was not present, as he would have liked him to hear 
the remarks he was about to make. He protested 
most strongly against the present system of testing 
guns. Bythe method in vogue the guns were strained 
too near the point of endurance, and it was no wonder 
they so soon gave out afterwards. It was very well 
to be able to say that a piece had projected a shot 
further than it had ever been sent before, but the 
boast was too dearly bought. The Germans did not 
follow so foolish a course, and some people over 
here said they were afraid to fire their guns with 
the heavy charges used in England. But the 
Germans were wise, for they kept their weapons to 
fight their enemies, and did not strain them to 
pieces by ridiculous tests, representing conditions 
that would never arise in actual war. He did not 
agree with the author that open-hearth steel was 
better than pot steel. The way to improve steel 
was to make it in small lots, and no way offered a 
better rey of doing it than the crucible 
system. r. Walker also referred to the necessity 
of not letting the metal grow cold, but to work it 
at one heat. He mentioned the large hydraulic 
0 at Messrs. John Brown and Co.’s works, 

heftield, and the advantages that had followed its 
use. Some large ingots had been treated in it, and 
it had done the work at one-fourth the cost that 
would have been necessary for hammering. 

Mr. Edmonds, of Woolwich Arsenal, said, he was 
sorry General Maitland was not present to reply to 
what Mr. Walker had said. Mr. Edmonds, himself, 
did not agree with the remarks made. If Mr. 
Walker sold a 60-ton crane he would not be satis- 
fied, or rather his customers would not be satisfied, 
if it were only to be tested to 60 tons. They would 
want practical proof of its capability at something 
considerably beyond that. The object of proving a 
gun was to arrive at the certainty that it was cor- 
rectly made, and to test it only with an ordinary 
powder charge would -not be fair to those that would 
have to use it and would not be fair to the public 
who had to pay for it. No doubt the powder 
charges on trial were higher than would be required 
in actual service, but the strains set up were within 
the elastic limit of the material. The paper, the 
speaker pointed out, only dealt with crucible steel 
and did not go into the question of dealing with 
steel in large masses. It also dealt with small guns 
only up to 3in, or 4in. There was no difficulty in 
producing weapons of this class. The big guns 





* or of the works illustrated on the preceding 


pages will be found at page 384 ante, 





gave all the trouble. He might say any steel 
almost would do for the smaller pieces, but when 
they had to handle such weapons as the 100-ton gun 
it was then the difficulties crowded on them. ith 
regard to forging he considered that we must 
come to the hydraulic press if we want to do 
work of the best quality. He was not an advocate 
of putting too much work on a forging, for though 
there was said to be no grain in steel, if the piece 
were worked and drawn out, and a piece were cut 
crosswise, the same elongation would not be got as 
when the piece was taken lengthwise. This was 
due to the hammering, but the hydraulic press did 
not have the same effect, the action was more akin 
to that of a baker kneading dough, and was far 
more beneficial to the steel than hammering. With 
regard to tempering, he had no doubt at one time 
that it was a desirable thing, but lately he had 
begun to have doubts on the subject. He was about 
to make experiments with a view to setting his 
mind at rest on this point, and would then be able 
to speak more confidently. He would mention in 
the mean time a case that had come under his 
notice. He had a steel gun tube tempered or oil- 
hardened, and had cut test pieces from the ends 
and found the metal improved. He had then cut 
the tube in two and taken specimens from the 
middle, but these were so far from being improved 
that they were not in as favourable a condition as 
before the process. He had taken six specimens 
from the centre part of the tube, three of which he 
had annealed and found them superior to the others. 

Mr. E. H. Carbutt agreed with the last speaker on 
the question of annealing and tempering. With re- 
gard to the Whitworth hydraulic press, he gave an 
interesting note of how it originated. It appeared 
that the firm of Whitworth and Co. had helt large 
steam hammer erected, but this shook the ground 
so much that some schools close by complained, and 
it had to be stopped. Sir Joseph Whitworth then 
devised the hydraulic forging press to meet the 
difficulty, and that the speaker considered was the 
machine of the future. In support of this he re- 
ferred to the continuous boiler ring that was shown 
in the Manchester Exhibition. As to crucible steel 
as compared to Siemens steel, he did not agree with 
Mr. Walker. For small castings pot steel was well 
enough, but for big work the open-hearth steel was 
the best. It was, perhaps, an open secret that of 
the gun tubes that had split in the Royal Arsenal, 
all, he thought, were—or if not all, the greater part 
—of eredioke steel, and not one was made from 
Siemens open-hearth steel. As to testing, he was 
quite of the opposite opinion to Mr. Walker, for he 
considered that the authorities did not test guns 
far enough. He did not mean to say that every 
gun should be tested to excess, but he would advo- 
cate the testing of one or two guns of each class to 
destruction. This seemed asking a great deal, and 
would doubtless be a costly job for the country ; 
but was it not better to spend 100,000/. in this way 
and be sure of one’s ground than to spend two or 
three millions and then find the weapons made 
were no good ? 

Mr. Walker rose to correct Mr. Carbutt. All the 
gun tubes used at Woolwich were made of pot steel 
supplied by Messrs. Firth, of Sheffield. Mr. 
Carbutt, however, questioned this statement. 

Sir Henry Bessemer said that the subject under 
consideration was especially interesting to him, as 
the production of a metal suitable for guns was the 
thing that first turned his attention to the manu- 
facture of iron and steel. In considering the points 
such as those which had been discussed he came to 
the conclusion it was the want of pressure which 
caused the trouble through the gases that were 
evolved when the metal was ina fluid state. He 
made an experiment by trying to cast iron in a 
vacuum, but found that the removal of the atmo- 
spheric pressure prevented castings being made at 
all. The metal all bubbled up and ran over the 
mould, and no results could be got. He next 
attempted to compress the molten metal by forcing 
aram on to it by water power. This succeeded to 
some extent, but there was the practical difficulty 
of application, for instance, in crankshafts, cylinders, 
and in fact the majority of such castings the pres- 
sure could hardly be applied in sucha way. There 
was this difficulty, that the pressure was not dis- 
tributed equally throughout the mass, whilst the 
support given by the friction of the metal against 
the sides of the mould rendered the pressure 
greatest at the top. To meet this Sir Henry pro- 
posed the use of a gaseous vehicle for applying the 
pressure, This could be effected by means of intro- 





ducing a slow-burning powder that would evolve 
large volumes of gas, and rocket powder was well 
adapted for the purpose. The powder would be in- 
isekace, and after the metal was poured in and 
the mould sealed the powder would be ignited 
by means of a fuze. In this way a pressure of 5 or 
6, or even 10 tons to the square inch could be set up, 
and would bear on the molten metal in the mould. 
In such a case Sir Henry was convinced a casting 
could be made that would require no work on it 
afterwards. The hammer might answer for small 
pieces, but in heavy work the vis-inertia of the mass 
prevented the effect of the blow being distributed 

ually throughout. A gaseous pressure, on the 
other hand, acted on all surfaces equally. 

Mr. Spencer, of Newcastle, who rose in response 
to an invitation from the chair, questioned the 
accuracy of Mr. Walker’s opinion as to the 
superiority of crucible steel over open-hearth steel 
for the description of work under consideration. 
He, the speaker, had had experience of both classes 
of material, and it was his opinion that Siemens 
steel was the best. In speaking on the question of 
hydraulic forging as against hammering, he thought 
that, if steel must be worked in this way, the press 
was the best. But on this subject he held opinions 
that were not shared by many other persons, and 
it might be said by some he had a fad in connection 
with the question, for he advocated casting guns as 
a whole at one operation. He was also of opinion 
that much harm might be done by tempering. He 
referred to a process lately proposed in America for 
constructing steel guns. The weapon was built of 
separate parts, the composition of the metal being 
suited to the ag re of the position in which 
it was placed. Thus the carbon might range from 
0:12 up to 1.0 per cent. This would be inclosed in 
a film of soft steel, and the whole heated in a 
furnace, when it could be welded into solid tubes. 
The film of soft steel protected the other parts from 
the action of the atmosphere, and the whole of the 
parts would be consolidated into a single mass. 

Mr. Hall, of Messrs. Jessop’s, of Sheffield, said, 
in reply to an invitation from the chair, that he 
could do no more than repeat what he had said often 
before, that steel guns could be better made by 
casting than by hammering or pressing either. He 
did not contend that the metal would be ready for 
construction as it came from the mould, but would 
require proper tempering and annealing. He was 
also of opinion that before long steel cannon would 
be cast in one piece. It was a good thing, he said, 
that younger men were now coming to the front ; 
men who had received a true scientific training 
such as was hardly available to those of an older 
generation, and the best of whom would bring 
their scientific knowledge to bear on practical issues 
in a manner that should banish ancient prejudices 
and empirical methods from the field. 

Mr. Adamson, in summing up the discussion said, 
that excellent a material as mild steel was, there 
evidently; remained much to be done when it was 
found necessary to cut 35 per cent. off the top and 
5 per cent. off the bottom of the ingot ; but he 
agreed so far with Sir Henry Bessemer, that if 
castings were made under pressure there would be 
no necessity to cut off any part. He referred to 
the effects of tempering and the great difference 
that resulted from applying that operation to small 
pieces and large pieces. In the former the action 
pervades the mass reaching to the interior. In 
big pieces, on the other hand, the influence was in 
some way local, being confined, comparatively 
speaking, to the surface. It was, therefore, useless 
trying to arrive at conclusions as to the effect on 
larger masses of steel by pulling small pieces 
in light machines. He further illustrated this point 
by reference to wire drawing. He referred to the 
Whitworth press, and by the use of this he said the 
trouble of having to crop the top and bottom off the 
ingot was avoided. In speaking of this matter, there 
was one point in which he did not agree with Sir 
Henry Bessemer. Reverting to the remarks made 
the by latter, he, the speaker, could not see how a 
different pressure would be put on one part of the 
metal in the mould rather than another, supposing 
of course it were in a fluid state. He also spoke 
on the question of gun testing at some length. 
He agreed with Mr. Edmonds that a test was 
necessary, and also thought there was a good 
deal in’ Mr, Walker's favour in that he said 
about over-testing. As bearing on this matter 
he quoted the reduction in boiler tests recently 
made by the Admiralty. The practice with boilers, 
excepting now for the Admiralty, is to test to 














May 25, 1888. ] 


ENGINEERING. 


597 








double the working pressure ; but would any one 
expect a gun designed to stand a pressure of 20 tons 
to the square inch to be tested to 40 tons? Re- 
turning to the subject of the Whitworth press, he 
said he had seen it in use, and bore testimony to 
the rapidity with which it worked, the operations 
being effected more quickly than by the steam 
hammer. He thought the carbon was too high in 
the instances mentioned in the paper, the steel being 
more suitable for a railway bar. He would rather 
have more ductility and lower tensile strength. 


STEEL Castincs ror Guns. 


The discussion of Major Cubillo’s second paper 
(see p. 525) entitled ‘‘On Steel Castings for the 
Manufacture of Guns,’’ was opened by M. Gautier, 
who said that he had read papers on the same 
subject as that under discussion. The author had 
carried out on a large scale the Pourcel system as 
tried at the Terre-Noire works. The point that was 
especially interesting in this paper was that the 
United States authorities had caused to be made 
a 6-in. gun cast from Bessemer steel and which was 
a complete success. It is as well to note here that 
the author states in the paper that he “did not 
know if this gun would be made on the built-up 
system or whether it will be composed of a single 
tube.” M. Gautier continued that he was not 
aware whether the Rodman system of cooling was 
of great advantage in the case of steel, although it 
was a success with castiron. In this system a 
stream of water was directed so as to cool the inside 
part of the gun first. The speaker then spoke at 
some length on the question of lead hardening, 
which had come more prominently forward since the 
author had written his paper, more especially in 
France. The wrought-iron armour plates for La 
Gloire, which were 4 in, thick, were the first made. 
This was small compared to the armour plates made 
now. From its crystalline structure the metal was 
found not to stand the impact of shot so well as was 
desired, and efforts were made to change the crys- 
talline composition into one closer grained. They 
raised the iron toared heat and hardened it by 
putting it in water, and this was found to answer the 
purpose. Aftera time mild steel was introduced asa 
material for armour plates, and although this was a 
superior metal, the old trouble of crystalline struc- 
ture arose again. It was not possible to treat the 
mild steel in the same way as the iron because of 
its higher percentage of carbon and homogeneous 
nature ; the hardening caused the plates to crack. 
Oil hardening—a process long in use in Sheffield 
for smaller articles—was then had recourse to, and 
this answered well for a long time, until the larger 
demands made on the plates caused still higher per- 
centages of carbon to be used in their composition, 
and cracking was set up by the oil as it had been 
before by the water. It was then the new fact 
came to light, and the suggestion was made that 
lead hardening should be tried, The plates were 
dipped in a bath of molten lead, and in this way 
steel with a high percentage of carbon could be 
treated. This process apparently had also been 
satisfactory, for the speaker said that by its aid the 
results given in the paper could be much improved, 
and he thought it would afford a means of extend- 
ing the use of cast steel for the construction of 
ordnance. He hoped to be in a position to give 
further details of the process at a later date. 

Mr. J. Pease said he was interested in steel 
castings and was disappointed in the conclusions 
drawn by the author when he said: ‘I think that 
whilst the possibility of manufacturing great flaw- 
less steel castings may not be completely es- 
tablished, and while a casting by tempering at 
different temperatures might be capable of acquiring 
the characteristics of steel forged and tempered, 
the latter metal must be exclusively used in the con- 
struction of guns.” These conclusions, the speaker 
thought, were not in accordance with the facts set 
forth. Reference was made to cavities in castings, 
but the author said in an early part of the paper : 
“Tf, at the end of a heat of the Martin-Siemens 
process a certain quantity of ferro-silicon manganese 
be added to the bath, the metal obtained does not 
present the numerous cavities.” The want of 
ductility and tenacity were referred to, but it was 
said that these defects could be got over by temper- 
ing. In the Terre-Noire process deformation was 
less by casting than forging according to the state- 
ment in the paper which referred to the steel cast 
tube for a 5.5in. French naval gun, shown in the 
Paris Exhibition of 1878. This gun had fired 100 
rounds. It was also stated in the paper that “‘ very 











recently, in the United States, a 6-in. Bessemer 
steel gun had been cast with complete success.” 
Major Cubillo, in referring to howitzers, had said : 
‘In the construction of these guns steel castings 
can be employed without inconvenience.” The 
speaker could not reconcile these statements, and 
could not put the same interpretation on the facts 
quoted as the author did in the concluding passage 
which we have already quoted. Probably he said 
the opinion therein expressed was merely the echo 
of old prejudices, which, he trusted, would soon die 


away. 

Mr. Spencer, of Newcastle, in response to an in- 
vitation from the chair, said that years ago he had 
proposed a cast-steel gun, and had been laughed at 
for suggesting such a thing. He thought events 
now bore him out. It was true he had never cast 
a steel gun, but he had prepared the material and 
was ready to cast the gun. He had, however, had 
a tube for a 10-in. gun cast in steel, and had cut it 
up. Tests made showed it to be equal, if not 
superior, to the Woolwich demands for forged steel. 
He contended that sufficient experience had now 
been obtained of cast steel, a material which many 
firms in the country could produce, and the time 
had come to give it a trial. Taking equal grades 
of carbon, steel could be cast equal to that which was 
forged. This, he maintained, was a proved fact, 
though there were many who would not allow it. 
That, however, must either be from their want of 
experience of the matter, or from a determination 
not to see what was put before them. Still, the 
facts existed, and he had no doubt Mr. James Riley, 
equally with himself, would be prepared to supply 
a piece of cast steel equal in every way to a similar 
forging. Speaking of big guns, Mr. Spencer con- 
tinued, that the meeting had heard that day the 
difficulties encountered in manipulating large 
ingots and troubles attendant on working them up 
into forged steel. In the big ingots the metalloids 
are largely concentrated in the centre through a 
process of liquation. There were also large cavities 
due to the slow cooling of the large mass ; although 
that trouble was got over by cutting off 40 per cent. 
of the ingot. These troubles he considered would 
all be got over if the guns were cast, They would 
be cast to nearly the finished size, and a perfectly 
homogeneous piece would be obtained, all large cavi- 
ties being avoided. He did ‘not mean to advance, 
however, that as cast the gun would be able to 
stand the strains that it would be subject to in 
actual use, but by proper treatment it could be 
brought to the proper condition to do so, and be ren- 
dered quite equal to the forged material At Terre- 
Noire this condition was got by oil tempering. He 
was not a believer in oil tempering, but there were 


other processes which would reach the desired end. | i 


He was not in a position to say more on this subject 
further than he was acquainted with means whereby 
the desired condition that he had indicated could be 
reached, and he believed that there were others 
who stood in the same position as he did in this 
respect. The mind of the metallurgical world, as 
represented by the Iron and Steel Institute, was 
made up on this subject. They were imbued with 
the idea that such a thing was practical, and it was 
now necessary to put what pressure they could on 
the Government to give the matter a trial. The 
resources of the country were equal to supply- 
ing the material, and, what was most important, 
supplying it in any quantity that might be de- 
sired. 

Mr. Ellis, of Messrs. John Brown and Co., of 
Sheffield, regretted the writer of the paper was not 
present, as the criticisms he was about to offer were 
of a nature that he would rather make in the 
presence of the author. Major Cubillo, in the 
body of his paper, appeared to advocate cast 
steel guns in preference to built-up guns of 
forged steel ; but at the end of the paper he went 
quite the other way, and gave his opinion in favour 
of the latter system, which was that at present in 
use. Referring to the remarks of Mr. Spencer, he 
said every one knew that gentleman made very 
beautiful steel castings, and it might be accepted 
that Mr. Spencer’s cast steel, without being forged, 
would in some respects be as good as forged steel. 
But there was a great difficulty, which, he thought, 
even Mr. Spencer would be prepared to admit 
existed. Let everything possible be done to obtain 
a sound and solid steel casting, occasionally there 
would be holes, more or less large, although doubt- 
less they were generally very small, and they very 
often led to cracks on each side of them. These 
holes possibly would not be discovered until the 





gun burst, when it might kill several persons. By 
the present process of making heavy guns this 
danger was obviated, for by boring out the chance 
of undetected cavities existing was got over almost 
entirely. Under these circumstances he agreed 
neither with the author, nor with Mr. Spencer, in 
the opinion that it would be safe to use steel 
castings for the construction of the modern 
type of gun. The built-up gun was very much 
more safe, The author said that in cases where 
forged steel could not be obtained cast steel might 
be used, but Mr. Ellis wished to point out that 
there was no difficulty in getting any amount of the 
proper material (i.e., forged steel) in this country. 
The speaker wished to protest against the use of 
the word tempering when hardening was really 
meant. It was the same thing whether papers 
were read before that Institution or the Institution 
of Civil Engineers or elsewhere. The authors all 
seemed to confound the two processes. In the 
paper under discussion this fault was very notice- 
able, and M. Gautier himself was not altogether 
blameless in this respect. When he got his steel to 
a certain heat and plunged it into molten lead it 
was not to temper it. M. Gautier shook his head, 
but it was to harden the steel that he dipped into 
the lead. He (the speaker) had been in the trade 
between forty and fifty years, and knew something 
both about hardening and tempering. 

M. Gautier, in the course of some further re- 
marks, said he would not be surprised if further 
improvements in gun manufacture were made by 
casting the gun from steel in place of building it up. 

Mr. Edmonds of the Royal Arsenal, Woolwich, 
said it would be convenient to divide the subject 
under discussion into two parts. First, whether the 
guns should be made of steel cast and not after- 
wards forged ; and secondly, whether the guns 
should be cast all in one or built up of various pieces. 
It seemed to him that whenever people talked about 
cast-steel guns, they took it for granted that the 
casting mustall be inone. That, however, was not 
necessary. If steelfounders could supply cast steel 
that would meet the tests to which forged stee] was 
subjected he would as soon use one material as the 
other. But the gun must be built up—not cast in 
one, It was a well proved scientific fact that, given 
equal material, a gun built was stronger than a gun 
cast in one. Taking for instance a 100-ton gun 
and supposing it were cast all at once, the steel used 
being equally as good as if it had been made up of 
small pieces 4 lb. weight, then, taking a gun of the 
same material built up, the latter would be far more 
fitted to stand the stresses set up by firing. This 
would result from the parts of the interior being 
put into compression during the progress of build- 


ing up. 

‘Ur, James Riley said that he did not understand 
Mr. Edmonds wished to speak unfavourably of 
cast steel; to which Mr. Edmonds answered ‘ Not 
at all.” Mr. Spencer’s remarks also did not go to 
the length of committing him to maintaining the 
absolute necessity of using cast steel in one piece. 
It was instructive to observe that those who had 
had most experience in large steel castings had the 
courage to stand forth and advocate the use of this 
material. The fact must be given its true value, for 
they would not have the hardihood to push their 
convictions to the point of asking large guns to be 
made of cast steel unless they were quite sure of 
the ground they stood upon, having the fear of a 
disaster, such as Mr. Ellis had referred to, before 
their eyes, in which the lives of many men might 
be sacrificed. There was in the steel trade a 
tolerable unanimous opinion as to the desirability 
of using cast steel for gun-making. By cast 
steel he meant steel that had no forging done to it. 
His opinion was that guns could be made of 
such a material equal under proof to those now 
produced. Mr. Ellis spoke of cavities ‘* more 
or less large.” The large cavities, the speaker 
said, ought not to exist, and would not exist 
in work done by those who understood their busi- 
ness. The small cavities were now a known 
quantity, and they were mostly near the surface. 
Beyond this guns were subject to those trials and 
proofs against which Mr. Walker had protested so 
strongly, and these should show whether they had 
such inherent causes of weakness as had been re- 
ferred to. He fully agreed with Mr. Spencer that 
the time had arrived that some encouragement 
should be given to the trial of guns made from cast 
steel. It was a fact worth considering, although 
perhaps it had not struck Mr. Ellis, that the pur- 
chasers of guns had to pay for all those vast and 
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necessary plant for turning out forgings. He did 

| not believe in hardening in oil and had known field 

| pieces treated in this way which had fallen to pieces 
before proof. 

Mr. E. H. Carbutt regretted that General 

| Maitland was not present to hear what had been - 

said with regard to-cast steel, for he was sure there 
































was no one more anxious to do what was right and 





best in the manufacture of guns than General 


| Maitland. At the present time, the speaker con- 








| tinued, there was a great want of gunsin the Navy. 
He believed it was a fact that there were nine of 
Her Majesty’s ships which could not go to sea 
owing to the lack of guns. It was a fact that the 
country is lamentably deficient in this respect, and 
even many of the ships that were armed were fitted 
with obsolete weapons that would be next to useless 
in coping with the more modern weapons of some 
foreign powers, and our own vessels would be 
unable to meet a possible enemy’s ship sent to shell 
our coast, towns, and forts. If we came to inquire 
the reason of this we found we had forging power 
enough in the country sufficient to eapely far more 
material than was required, but the real difficulty 
was the want of Jathes and rifling machines. [From 
this opinion Mr. Ellis subsequently dissented, 
saying there were plenty of heavy machine tools, 
such as required for the work, at present lying vw 

Mr. Carbutt thought that castings might be use 
for some of the exterior parts, it would save a great 
. sen a Seven eet deal of machinery and add to the resources of the 
CoS Soe sroreseseeseenstes sesnennnessnanane coentf |eountry. He suggested that those who had spoken 
l |so strongly in favour of using castings would lay 
L : | their views before General Maitland, he would give 

costly machines used in the manufacture of wrought- | pockets of the taxpayers in a manner they would not their representations due consideration. 

steel guns, and also for the labour their use in- slow to appreciate. | Mr. Edmonds rose again to explain. He had 
volved. If we could return to the simpler and| Another speaker, whose name did not transpire, | said what he had because those who had spoken in 
cheaper process of casting it would relieve the | said that those who advocated castings had not the the discussion had advocated casting guns in one 
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piece. ‘ What he said to the steelmakers was, ‘‘Give 
us the proper material, whether cast or wrought, 
but we must build the guns.” 
Mr. Walker, of Leeds, said that Mr. Spencer was 
just one of those typical Englishmen who never 
know: when they are beaten. He had been ham- 
| mering away at cast steel for years ; that was speak- 
ing metaphorically, for actually he never did 
| hammer his steel. Mr. Spencer’s cast steel was se 
| good that he might be excused for thinking it was 
good for everything ; but, the speaker would ask, 
why if such were the case, should not bars, rails, 
and dozens of other things be cast also? The con- 
clusion he had come to, as a result of long expe- 
rience, was that he would never have castings if he 
could get forgings at the same price, and if cast iron 
~4 would answer the purpose he would not use cast 
steel. There were, however, cases where neither 
cast iron or cast steel would answer, and then they 
must have steel forgings. To the speaker it appeared 
altogether monstrous to say that large articles, such 
as guns, could be cast in steel to be as safe and 
good as if they were forged. Some of the pre- 
vious speakers had made reference to the lack of 
Government encouragement. The Government of 
| this country encouraged no one. They trusted to 
| being able to get anything they wanted by the com- 
| petition of manufacturers. That perhaps was not 
a bad plan. The Governments of other nations 
| protected and encouraged, but it did not seem that 
| they were any better off for it. Mr. Carbutt had 
| attributed the want of guns to the lack of proper 
machine tools for preparingthem. That was not the 
| difficulty. The real reason we were deficient in guns 
was that there was no one to decide what was 
|wanted. There wasno great central authority who 
should say what was to be done, and while the army 
| of lesser lights were squabbling among themselves 
|time was passing by, so that it seemed this old 
| country would soon be reduced to fighting its 
enemies in the old way—with its fists. 
The President, in closing the discussion, reminded 
'Mr. Ellis that the paper did not say that guns 
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were to be cast whole. He thought there 
might perhaps be a middle way between a cast 
and a forged gun. Could not the piece be cast 
approximately to size and then sufficient work 
be put upon it to give those properties a monopoly 
of which was claimed for forged steel? He thought 
that if those who had so strongly advocated cast 
steel were very much in earnest they could prove 
their contention without going to General Maitland 
at all. It was not so very expensive a matter to 
make a cast-steel gun, by which they could prove to 
the country that they were right. If as good agun 
could be produced at a cheaper rate it would bea 
national benefit, but if the gun were not as good it 
would be a national evil, no matter how much 
might be saved at first cost. Doubtless, however, 
Mr. Edmonds would be able to lay before General 
Maitland the facts and opinions that had arisen in 
the discussion, and some action would result from 
what had been said. 





THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(From our New York CorRESPONDENT.) 
(Continued from page 476.) 
THe Open-HEartH Process. 

Recent developments in the open-hearth process 
were set forth by Mr. A. E. Hunt. The ore was 
mixed with what has been called Rhode Island 
anthracite, practically graphite, in the proportion 
of 2240 lb. of ore to 500 1b. of the graphite, and 
reduction was effected in a furnace under the action 
of natural gas jets. 


Tue HusGavet FurNAcE. 

‘¢The Husgavel Furnace for Making Malleable 
Tron,” by E. Lynwood Garrison, next occupied atten- 
tion. This was first built at Porsaskoski, in 1876, 
was improved up to 1880, and in 1882. <A furnace 
was built in 1886 at Wiirtsilii, in Finland, and 
at Dobriansky. The production at Wiirtsili, near 
Lake Ladoga, was as follows: ‘‘ With a charge of 
lake ores the product of malleable iron averaged 
three tons in twenty-four hours. On a charge con- 
sisting of a mixture of 60 per cent. lake ores and 
40 per cent. puddle slag, the mean was 2.64 tons, 
and from puddle slag alone 1.52 tons. The quan- 
tity of charcoal required to produce one net ton of 
loupe was 159 bushels, with a consumption of 2.87 
tons of lake ores, the charcoal being made of a 
mixture of tir and pine of medium quality. The 
ores carry 12 per cent. of hydroscopic moisture and 
15 per cent. of silica, and from 0.31 to 0.76 per 
cent. phosphorus. The same ores in a charcoal 
furnace yielded 34.1 to 37.5 per cent. of iron. The 
force required is one smelter, with assistant, and 
one charger for each shift of twelve hours, with 
men occasionally needed to assist in charging, re- 
moving slag, &c. According to the official data the 
cost of making blooms by this process is nearly the 
same as that of making charcoal pig. With char- 
coal at 3,02 cents per bushel, ores at 2.40 dols. per 
ton, puddle slag at 34 cents per ton, and daily 
wages at 36 cents, Mr. Garrison placed the cost at 
about 16.25 dols. per ton, an official report making 
it about 15.60 dols. per ton, Until 1886 only these 
easily reduced ores had been used. It was then 
that a furnace was built at Count Stroganoff’s iron 
works, at Dobriansky, in the Ural Mountains, to use 
hard refractory ores, capable of making loupes to 
be hammered and rolled subsequently. Mr. Gar- 
rison gives analyses of the magnetite used and of 
the blooms made from the furnace, with an abstract 
from the official records concerning the product for 
twenty-four hours per furnace, the quantity of 
blooms made per bushel of charcoal fluctuating 
between 8 lb. and 124 lb. On the basis of data 
submitted, Mr. Garrison puts forward the follow- 
ing estimate of cost, under the conditions existing 
in the Ural : : 

Dols. 
8.55 
4.00 
0.11 
1.60 


Total... ... 14.26 
Tn conclusion, Mr, Garrison mentioned the latest 
and largest furnace built in the spring of 1887 at 


the Russian Government Works, at Petrozavodsk, 
on Lake Onega.” 


190 bushels of charcoal, at 4} cents 
2 tons of ore, at 2 dols. i. 3 
1-10 ton of fluxes, at 1.12 dol. 
Wages, at 40 cents ... se 


Tue Bérors STEEL Gun. 
Captain O. E. Michaelis, of the United States Ord- 





nance Department, then described the Béfors steel 
gun, which, it was claimed, had given very satisfactory 
results to the Swedish Government. The gun was 
cast, and the statements were interesting because, 
at present, there is a decided bias, in the United 
States, toward built-up guns. In this connection, 
it may be said, that the enormous cast gun 
just completed at Pittsburg by the Pittsburg Steel 
Casting Company, was taken from the annealing 
furnace recently and found to be perfect. After a 
few finishing touches it will be shipped to the testing 
ground. Should it prove equally satisfactory there, 
the manager proposes to make a steel gun at one 
casting for the United States of the same size and 
of a better quality than the English 111-ton built- 
up gun for 175,000 dols., as against 225,000 dols., 
the stated cost of the 11l-ton gun. Captain 
Michaelis, as usual, had carefully considered the 
subject, and his paper was of considerable interest. 
In closing, he announced his preference for cast 
over forged steel, and said he knew no reason why 
the hammer and hydraulic press should not be done 
away with. He added that at the Bofors Works 
these guns had sustained as many as 1041 rounds 
with charges of 741b. to 91b. of powder, and pro- 
jectiles weighing from 32 lb. to 73 Ib. 

President Eggleston expressed his belief that the 
gun of the future would be of cast steel, and would 
be stronger, as well as more serviceable, than any 
gun yet made. 


Tae Simonps Ro.uine AND ForGinc MAcHINE, 


On Thursday, February 23, the engineers started 
on a special train for Fitchburg, about 50 miles 
distant. One of the principal objects of interest 
there was the Simonds rolling machine, an engrav- 
ing of which is given on page 508. The visitors 
were taken at once to Mr. Simonds’ shops, where 
there are thirteen of these machines at work. This 
machine is designed to accomplish instantly by 
rolling what requires in ordinary practice several 
mechanical movements to accomplish, such as lathe- 
turning, forging, &c. 

Figs. 1, 2, and 3 illustrate the construction 
of these machines. Mounted on central standards, 
by means of suitable brackets, are a number of 
rollers 7, side supports and guides to two cast- 
iron travelling platens O O. They thus take 
the place of the ordinary sliding surfaces, and so 
reduce the friction by affording rolling contact. 
Fitted into the backs of these platens are two racks 
gearing with pinions D, Fig. 1, mounted on the 
shafts A A, and indicated only by dotted lines in 
Fig. 1. These pinions have power transmitted to 
them from the driving pulleys P and P! through a 
series of gear wheels a, b, c, d,e, f, g, and h, shown 
in the plan, Fig. 3. The pulleys P and P' run in 
opposite directions, one of them having an open and 
the other a crossed belt, and both are mounted 
loosely on the shaft R, to which is attached the 
friction clutch pulley Q. From the figures it will 
be seen that as the lever F is moved either from or 
towards the machine the shaft G is turned, and 
through the small crank at the left transmits motion 
to the transverse rod H, to the collar J and pulley Q, 
by a short vertical pivotted lever at the back of the 
machine, By means of this arrangement the pulley 
Q can be shifted either to the right or to the left, 
engaging with the pulley P’ or P, as illustrated in 
Fig. 3, and thus imparting motion in either direc- 
tion desired to the shaft R and piniona. From 
the latter the motion is transmitted as already ex- 
plained, the pinions on the shafts A A in all cases 
turning in opposite directions, sothat one of the platens 
fitted with the central racks always travels upwards 
while the other travels downwards. The gear- 
wheel g, shown in Figs. 1 and 3, is supported by a 
frame of which the arrangement will be understood 
from the engravings. 

Returning to the platens OO, it will be observed 
in Figs. 2 and 4 (the latter on page 509) that they 
carry the cast-iron plates N N, into which the 
dies proper are dovetailed, the section of these 
for this purpose being as shown in Fig. 4. The 
die there illustrated is for forging car axles, of 
one of which a sketch is also given. From what 
we have already said it will be understood that 
the dies are used in pairs, moved in opposite direc- 
tions over the metal to be shaped, the die surfaces, 
of course, being exactly alike. The die illustrated 
affords a good example of the method of construc- 
tion adopted. From the plane faces of the dies, 
which lie parallel to each other when in position for 
work, rise the forming, reducing, and spreading 
surfaces, the plane portions serving to support and 


steady the work and prevent it from rocking. The 
reducing surfaces are grooved or serrated in order 
to insure a firm grip on the hot and plastic metal 
and perfect regularity in its rotation, anl being 
thus arranged obliquely, the marks made in the 
metal by the serrations are obliterated in subsequent 
revolutions of the blank, and the rate of the sur- 
face movement of the latter, where work is being 
performed, is the same as the rate of linear move- 
ment of the dies. The reducing faces commence tc 
work on the metal at the extreme left, where they 
meet in a point, and when the hot blank is placed 
between the dies the central reduction of the axle is 
commenced by the narrow end of the tapering raised 
portion a of the die face. It will be noticed from 
the cross-section of the die that, in general con- 
figuration, the raised portions are like the half 
section of the axle, the shearing off squarely of the 
ends of the axle beingaccomplished by the beveledge 
cutters cc. The edges of these cutter projections 
are also serrated, so that the rotation of the blank 
is under control throughout the length of travel of 
the die. The material operated upon is compressed 
and condensed as it assumes the required shape 
under the dies. The construction and function of 
all other forms of dies for use in the machine are 
on the same general basis. 

The blank to be operated upon is inserted between 
the dies, and rests on the supporting plate marked 
V in Figs. 1 and 3, one of the dies being at or near 
the end of its upstroke, and the other at or near 
the end of its downstroke, so that the extreme ends 
of the gripping surfaces of the dies are opposite 
each other in a line passing through the centres of 
the shafts A A. The rest V is adjustable vertically, 
and its position is dependent upon the size of the 
blank, being such that the centre line of the blank 
is also in the same horizontal plane with the centre 
line of the shafts A A. The friction pulley Q, 
being then thrown into gear with either pulley P 
or P', as the case may require, causes one of the 
die platens to travel up and the other down, until 
the extremities of the cutting-off edges are op- 
posite each other, when a finished car axle, or what- 
ever other product the dies may have been designed 
for, is the result. The whole operation occupies 
only the fraction of a minute, a fact strikingly sug- 
gestive of the rapidity with which work can be 
turned out. The smaller the article made, the 
greater may of course be the speed of working, boot 
calks for lumbermen, for example, now being 
turned out at the works of the Simonds Rolling 
Machine Company at the rate of from 10,000 to 
20,000 per day. For different sizes the distance 
between the die faces can be adjusted by means of 
the handwheel K (Figs. 1 and 2), carrying on its shaft 
a small spurwheel which gears with two larger 
spurwheels. These wheels in turn are attached 
to two screws S, by means of which the right-hand 
standard M, with its lower extension, can be moved 
either nearer to or further away from the standard 
at the left, which is immovable. By means of a 
pointer and suitable graduations for the hand- 
wheel K, the distance between the die faces may 
be adjusted to within small fractions of an 
inch. The desired adjustment having been made, 
the standard is rigidly clamped to the frame 
of the machine by the bolts passing through the 
side flanges. The die platens, after having per- 
formed the strokes just considered, are brought 
back to their initial positions by reversing the 
motion, the pulley Q being thrown into gear with 
the belt pulley, which during that time has been 
running loosely on the shaft R. The machine is then 
ready to repeat the operation just described. It 
will be noted that the reversal of motion, as we 
have thus far described it, is accomplished by means 
of the lever F, within easy reach of the attendant. 
The machine may, however, be made to accomplish 
this automatically by means of the two gear wheels 
C and D, shown in Fig. 1, the latter wheel being 
fast on one of the driving pinion shafts A. The 
body of the wheel C, with which it gears and which 
is driven by it, is provided with a circular T slot, 
in which two stops can be clamped at any desired 
points. In this slot also is a loose pin fitted to the 
upper end of the lever E, which is secured to the 
shaft G operating the mechanism of the friction 
pulley Q, by an intermediate crank. The wheel C 
obviously can revolve without affecting the position 
of the rod E in any way until the upper horizontal 
projection of the latter is struck by either one of 
the stops mentioned. This being the case, the lever 
is either raised or depressed according to the direc- 





tion of the revolution of the wheel C given to it by 
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the wheel D, the rod G is turned in either one 
direction or the other, and, through its attach- 
ments, disengages the clutch pulley Q from the 
pulley P, and throws it into gear with the pulley 
P|, or vice versd, in either case reversing the motion 
of the shaft Rand of the die platens OO. The 
length of stroke travelled through by these before 
reversal is thus effected, depends, as we have ex- 
plained, upon the positions which the stops occupy 
in the gear wheel C, and which can be varied at 
will. The die platens and dies have rings attached 
to their upper ends, into which the hooks of a 
hoisting tackle may be passed for convenient re- 
moval when a change is desired. 

These machines roll full size carriage axles, 
conical projectiles, spindles, and spheres for ball 
bearings as well as screws and bolts. The screw 
for a monkey wrench was perhaps one of the 
most delicate shown. Beside each machine was 
a small furnace filled with coke, into which 
the steel rods were placed, and the man _ run- 
ning the machine simply fed the rods until they 
became too cool to work nicely, when he selected 
another from the furnace which had become properly 
heated. Among other interesting objects was one 
of the steel bullets which had been fired at 50 yards 
into a cube of hammered steel 1 in. thick (see Fig. 5). 








Fic. 5. 


The powder was the E.C. smokeless, made in Eng- 
land, and the charge was 60 grains, the bulletof forty 
calibre had penetrated the steel cube till its point 
was nearly through it; and it] seemed uninjured. 
Cubes of 4in. and in. were shown, which the 
bullets had entirely passed through under the same 
circumstances. The visitors were also shown a steel 
shot made fora 12-pounder. We were not, how- 
ever, shown the rifle from which the bullets were 
fired, and although we put this request to the ex- 
perimenter in as many different ways as our flexible 
English language permitted, it was of no avail, 
hence the experiments, while interesting, are not 
at all satisfactory, and the conclusion must be drawn 
that either there is nothing definitely settled by 
these experiments, or if there is, the projectors 
desire it shall be kept a profound secret. 

The machines for forging car axles are also very 
interesting ; they are illustrated by Figs. 6,7, and 
8 (page 509). The following description is abridged 
from the United States patent specification : 


In the drawings, A is a bed having along each edge 
projecting ribs a a, into the inner faces of which are cut 
grooves a’ a’, to receive the edges of the platen B. This 
has on its lower face, in a central longitudinal line, a 
rack-bar b, which engages with a pinion b’, on shaft d, 
under the centre of the bed of the machine, and driven by 
shaft d and gearing d’,d”, and d’”, actuated by pulleys C, 
from an ordinary reversing pulley on the counter-shaft- 
ing. Mounted on shaft d, on each side of the pinion 
bv’, are rollers, which back up and strengthen platen B 
against the thrust of the billet or blank being worked 
upon. 

The frame A carries a vertical yoke D, having four 
supports or standards D’, and a central screw D”, and 
handwheel D’”. Secured to standards D’ by means of 
ears or overlapping plates e e, which engage grooves 
in the standards, so as to have a vertical movement, 
is a platen sustaining carriage E, having on its outer 
edges downwardly projecting ribs f, provided on their 
inner faces with grooves f’, for the reception of ribs f” 
on the edges of an upper platen F. The upper sur- 
face of the platen F 1s provided with a rack-bar e’, 
similar to rack-bar 6 on the lower side of platen B, and 
this rack-bar e’ engages with and is driven by a pinion e’, 
shaft e’”, and gearwheel f’”, through the medium of 
pinion 7, mounted in the link hanger z', and geara d” d” 
with their pulley C. On each side of the pinion e’, an 
on the same shaft e””, are rollers 13, 14, which back up and 
sustain platen F against the thrust of the work and pre- 
vent the platen from springing. 

_On the centre of the platen sustaining carriage E is a 
pillow-block k, forming a bearing at / for the lower end of 
the screw D”, the thread of which fitting a tap IU’, in 





the centre of the top of yoke D, and a collar m fixed to 
the screw, bears on the top of the pillow-block. washer 
and jam nuts on the lower end of the screw prevent it 
from being withdrawn from the pillow-block when the 
screw is run up to raise the carriage E and platen F. with 
the driving devices and rolls, and when the carriage Eis to 
be forced down to crowd the platen F toward platen B, so 
as to bring their working faces more nearly together, the 
collar m sustains the thrust of the screw. 

When an article is to be subjected to tha action of the 
platens, the upper platen is raised by drawing up the 
carriage E through the medium of screw D”. The article 
is inserted between the platens, the upper platen is 
brought down by the screw on the article, and by means 
of the gearing described, the platens are reciprocated 
alternately in opposite directions, and press or shape the 
article to the point desired, the platens being meanwhile 
backed or braced by rolls 10, 11, 13, 14, on the same shafts 
which actuate the platens, 


One of the party looking at these machines re- 
proached himself for not having thought of them 
longago. ‘‘ Nothing but a pill-making machine,” 
said he, ‘‘adapted to metal.’’ This was, in fact, 
another case of Columbus and the egg. 

After a substantial lunch, the party were taken 
through the saw works of the Simonds Manu- 
facturing Company. The most interesting pieces 
of manufactures were the circular saws, which run 
up in size to 72in. indiameter. The circular plate is 
stamped by machinery, which punches the teeth, and 
after this is done the saw is heated and plunged into 
an oil bath. The saws must now be handled with 
great care, or they will be warped, and in the case 
of the larger sizes, tackle is used to facilitate 
handling. After passing through specially designed 
and arranged furnaces, thesaw is sent between heavy 
circular perforated revolving plates, which areforced 
against each other slowly by hydraulic pressure ; 
these plates are also heated, and coming from them 
the saw is true and flat. This process, it will be 
seen, avoids all hammering. The saw is now ground, 
for which machinery of a special character is em- 
ployed, the centre of the saw being ground to a 
smaller gauge than its circumference. The saw is 
now made true, is sharpened and set, and then is 
polished. In making band saws, the steel strip is 
carefully hammered until one side is perfectly true 
to the straight edge; it is then ground, and the teeth 
are cut, while the two ends are united by brazing. 
Cross-cut saws are made here, one kind in especial, 
known as the Cressmond patent. There is a 
peculiar form of grindstone used which removes the 
metal in the arc of a circle. 


(Zo be continued.) 








THE FORTH BRIDGE. 

On our two-page plate, and on page 516, we publish 
three views showing the process of construction of the 
Forth Bridge. The first two show respectively the 
erection of the first bay of the northern or Fife canti- 
lever as it appeared at the end of last year, and the 
crossing of tie and strut in the first bay of the 
cantilevers. The engraving on page 516 is a view of 
the Queensferry main pier from the south. 

Referring to the two-page plate it will be noticed 
that the principal members are built together on the 
overhang system of erection; their completed parts 
furnishing supports from which to build out new work. 
Upon the top member is placed a movable steel frame- 
work, which can be travelled forward as the work pro- 
ceeds for the whole length of the cantilever, carrying 
with it a platform to serve as a working floor for the 
erectors engaged at this level, and to assist in protect- 
ing the men below in case loose parts get adrift. 

tixed on the travelling framework is a steam crane 
with a horizontal jib of 35 ft. radius ; this crane lifts 
into position from below, not only the individual parts 
of the top member, but those for the ties leading down 
from the heads of the main columns, and afterwards 
the extension upwards of the tubular struts and their 
auxiliary parts. 

When the crane is sufficiently advanced to command 
the crossing of tie and strut, which is illustrated in the 
second engraving, it is used to erect a temporary support 
in the form ofa braced column, between that point and 
the top member; this has already taken effect forsome of 
the cantilevers, and at these, the remainder of the bay 
has been completed, and the junctions of top member 
and tubular strut made good progress towards com- 
pletion. 

Below the crossing of tie and strut is the temporary 
lifting girder supporting the front ends of the erecting 
platforms, raised to this their final height by hydraulic 
rams rising step by step up the open braced columns, 
which extend between the bottom member and the 
crossing. 

During erection these columns rest upon the bottom 
members and are in compression, but as the works pro- 
ceed they will be attached to the crossing, and even- 


tually by means of hydraulie rams and a closing slip 
joint, they will be drawn into tension, to act in the 
double capacity of ties to take up the weight of the 
bottom members at this point, and serve as supports to 
the cross frame carrying the railway girders, 

The ties slanting down from the main columns 
towards the base of those described above are used to 
support the bottom member and load at this spot, 
during erection, but on completion of the first bay 
these ties and temporary works will be removed. 

With the exception of the hydraulic elevated plat- 
form and that for the top member, it will be observed 
the scaffolds are of a light and movable description, 
taking more after the character of those generally used 
by painters than erectors of massive steelwork. 

The second engraving is a reproduction from a photo- 
graph of the crossing of the braced tie and tubular 
strut in the first bay of the cantilevers. The tie has 
been gradually built down on the overhang system 
from the head of the main columns, nearly 200 ft. 
distant, the component parts being lifted into position 
by the steam crane resting on and traversing along the 
top member of the cantilever. The men engaged in 
fixing the work were stationed on the platform shown 
on the upper corner of the illustration. This platform 
surrounding the tie was capable of being raised or 
lowered by tackle into convenient positions to enable 
the erectors to secure and bolt on to the already built 
portions the individual pieces brought up to site by 
the crane overhead, the rivetting being deferred until 
final adjustments were completed. The temporary 
light-braced struts seen between the corresponding 
members and a shore to the main column were alone 
found necessary to keep the ties in position during 
their downward growth until they reached the struts, 
which are effectually held by their own cross-bracing. 

The bolduess of this simple and effective system of 
building the ties by overhang may be estimated when 
it is considered that the vertical descent of the tie is 
about 40 per cent. greater than its horizontal exten- 
sion. 

Below the crossing will be noticed the temporary 
platforms raised by hydraulic power to this their 
highest point of service, 180 ft. above mean sea level. 

The engraving on page 516 is from a photograph 
taken in December last, and shows the steelwork 
erected over the southern or Queensferry main pier 
of the Forth Bridge. 

We trust this will assist those of our readers who 
have not had the advantage of visiting the bridge, to 
realise the gigantic proportions of the structure ; the 
point of sight from which the view is taken is from the 
masonry pier at the termination of the 680 ft. canti- 
lever span, or that at which the trains will cross the 
Forth, viz., 165 ft. above mean water level ; yet above 
this the steelwork at the pier rises more than 200 ft., 
or in all 370 ft. from the water. 

‘The jetty seen at the bottom of the illustration is 
built out from the shore for 2200 ft., to give access to 
the piers, and serve as a means of communication with 
the workshops at South Queensferry, with which it 
is connected by an inclined plane. Along this jetty 
the steelwork is brought either for the adjacent canti- 
Jevers, or to be placed on barges for conveyance to the 
other piers. 

The dark cavities of the projecting cylindrical tubes, 
and on the sky line a steam crane with its latticed 
jib swung across the line of the bridge, show the 
working faces of the main compression and tension 
members, which are being built out on the overhang 
system to meet at the pier from which the view is 
taken. The intermediate work between the bottom 
members, and the railway girders resting upon the 
plated crossbeam, has been erected from the tem- 

orary platforms which may be seen at a little higher 
fcuk These platforms have been raised in successive 
stages by hydraulic rams supported by movable cross- 
frames secured within the latticed upright column, 
rising from the bottom member near the centre of the 
first bay of the cantilever. 

Better perhaps than any written description, this 
illustration of the work in progress already shows the 
‘* J’y suis, J’y reste” lines of stability, characteristic 
of the design for the Forth Bridge. 





VENEZUELA.—There were 2788? miles of telegraph in 
operation in Venezuela at the close of 1886; the working 
expenses, however, exceeded the receipts. Some progress 
has been made with the establishment of Venezuelan rail- 
ways during the last ten years. At the close of 1886 the 
republic had 145 miles of railway in operation, while 
2543 miles more were in course of construction. 





Paris ExuisitTion or 1889.—Messrs. Davey, Paxman, 
and Sons, of Colchester, have contracted to supply the 
motive power in the British section of the Paris Exhibi- 
tion of 1889. The contract has teen made, with the 
approval of the Committee of the section, direct with the 
French executive, who undertake to supply motive power 
gratis to all exhibitors. The terms on which the contract 








is based are the sameas those given in ENGINEERING for 
October 21, 1887 (see page 438 of our last volume), 
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DUNCAN’S ANTI-PRIMER. 

WE illustrate below a device for the prevention 
of priming recently invented by Mr. Robert Duncan, 
of the Whitefield Works, Govan, near Glasgow. As 
our engraving shows, the anti-primer consists of a cy- 
lindrical casing fitted inside the boiler and containing 
the open end of the steam pipe. The lower end of this 
casing is closed by two weighted flaps or doors, the 
steam being admitted through a number of holes 
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drilled in the upper portion of the casing. In passin 
down the annular space between the steam pipe an 
the casing, the water, owing to its greater density, 
separates from the steam and collects on the bottom of 
the casing, and the dry steam passesup through the open 
end of the steam pipe to the engine. When a sufficient 
weight of water has collected in the casing the doors 
above mentioned fly open, and the water falls back 
into the boiler to be re-evaporated. 





THE DYNAMITE CRUISER. 
(From ovuR New YORK CORRESPONDENT). 

At Philadelphia on Saturday, April 28, some fifty 
thousand people were gathered to witness the launch- 
ing of the new dynamite cruiser about which so much 
has been said and written. The unusual number 
assembled showed they regarded the occasion as an 
unusual circumstance, and it is the belief of many 
that this launching will mark an era in naval war- 
fare equalling that caused by the construction of Eric- 
son’s Monitor. 

In comparing this cruiser with other ships of war, 
the error is always made in instituting a comparison 
with an ironclad or a cruiser, instead of comparing her 
with other torpedo boats, for a torpedo boat she cer- 
tainly is, and that is all her designer intended her 
tobe. The difference is, however, that she can throw 
a shell through the air, and has a range of at least a 
mile, while other torpedo boats throw their shell 
through the water, whose ae — is enormous 
as compared with that of air, and their manipulation 
is proportionally much more difficult. 

foreover, the torpedo from the dynamite gun has a 
velocity about fourteen times as great as that impelled 
from the submarine gun, hence the object aimed at will 
find it far more difficult to escape, and will have less 
chance of evading the projectile than it would under 
the other circumstances. These are very important 
considerations, and other things being equal, would 
tend to the advantage of the pneumatic gun, 

One of the most annoying guns in Fort Sumter dur- 
ing the siege of Charleston was a Whitworth, and the 
reason was the shell came with such speed, that our 
troops in the trenches had no time to cover from it. 
The flash, report, and shell seemed to be almost at the 
same instant. But the dynamite shell has another 
feature not possessed by the torpedo. If the latter 
misses its object its ett hed is over ; but the shell, 
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as has been noted in ENGINEERING, October 21, 1887, 
when missing the object aimed at, and exploding 
within a distance of 50 ft., is almost as destructive as 
if it had struck its mark. 

Further, the torpedo boat, to avoid running on to 
its enemy, is obliged to slow-up previous to firing, 
while the dynamite boat has no limitations of this 
kind. The expense of the various torpedoes has been 
stated to be about 8000 dols., and of course their use- 
fulness is limited to one explosion ; they are heavy and 
bulky, weighing something like 4000 lb. Some of them 
to be operated successfully must be observed through- 
out their flight, and in others a long line of wire must be 
manipulated ; moreover, in several cases the torpedo 
must hit in order to explode, hence a torpedo netting 
furnishes sufficient protection against their action. 

The pneumatic shell is very light, and is easily 
handled, hence many rounds of it may be carried with- 
out difficulty ; nor is it as dangerous to manipulate as 
the submarine torpedo ; the recent loss of two efficient 
officers in Newport, because of failure to detach the 
battery operating the torpedo, speaks for itself, as 
these men were perfectly familiar with the hand- 
ling and arrangement of the torpedoes; moreover, 
there was no excitement at the time as would be the 
case in actual warfare, yet they were killed by their 
own weapon, while thus far there has been no accident 
to any one handling the dynamite gun. 

The engraving above represents the cruiser as she 
will appear when armed and equipped for service. She 
carries three 15-in. guns 54 ft. long. 

These are placed abreast and parallel at a fixed angle 
of 16 deg., the muzzles projecting through the deck at 
about 37 ft. from the bow. The range of these guns 
will be at least one mile. The full calibre shell will 
carry 6001b. explosive gelatine, equivalent to 852 lb. 
of dynamite No. 1 or to 9431b. of gun-cotton. Shell 
containing smaller charges can also be thrown by the 
system of sub-calibre recently developed. The speed 
will be at least 20 knots. 

The ages of 20 knots is exceeded by the small and 
very light torpedo boats built abroad, but the hull of 
this vessel will be sufficiently strong to be serviceable 
in rough water, which is not the case with the more 
lightly built torpedo boats. The training of the gun is 
given by steering the vessel. 

The vessel has twin screws and steam stearing gear. 
The arrangements will be such that the guns can be 
fired from the conning tower. The shell are handled 
by hydraulic machinery throughout the loading, so 
there is no danger in the manipulation in a seaway. 
The guns can be loaded twice per minute. Thirty full 
calibre shell can be carried. 

The Pneumatic Dynamite Gun Company contracts to 
build the boat for 350,000 dols. , complete and ready for 
sea; if she does not come up to the requirements pre- 
scribed the United States is not bound to accept her. 
The guns are fixed and the vessel is simply an enor- 
mous gun carriage. By the use of the twin screws the 
vessel can be readily handled, turning easily and with 
rapidity. As will be seen from the engraving, the boat 
has a handsome appearance, and is evidently built for 
speed, but the view obtained of her on the ways from 
below showed lines calculated to delight a yachts- 
man. Her estimated speed is 20 knots, and she has 
no spars or rigging. If your yachtsmen called the 
Volunteer ‘‘a Yankee racing machine,” it is to be 
presumed they will call the Vesuvius—for that is her 
name—‘‘a Yankee fighting machine.” Although 
Captain Zalinski has, with his usual modesty, talked 
about one mile range for these guns, there are those 
who believe he will attain two miles instead of one. 

So much for the boat. The gun, or rather one 
similar, the 8in., has been described in ENGINEERING 
for February 2, 1886, and the construction of shells 
and fuze were then set forth. Their effect was shown 
in the issue of October 21, 1887, which described the 
blowing up of the Coast Survey schooner. 





So far as the launch was concerned your correspon- 





dent viewed it from a tug-boat and the cruiser slid 
into her element with ease and grace. She was 
christened Vesuvius by Miss Nellie Cameron, amid 
the cheers of thousands, the salutes of the various 
naval vessels, and the tooting of steam whistles. 








GALVANOMETRIC BATTERY. 

TuE student in electricity is taught that the current 
flows from one pole of battery through the external 
circuit to the other pole, and then across the liquid 
element of the cell to the first pole. This is easily 
demonstrated to him as regards the external circuit by 
aid of a galvanometer or electro-magnet. But the exist- 
ence of the currentin the liquid cannot be so wellshown, 
and usually no attempt is made to reveal its presence. 
To supply this defect in our educational apparatus Mr. 
Conrad W. Cooke devised the exceedingly ingenious 
galvanometric battery which we illustrate below. It is 
of the type of the Thomson reflecting instrument, but 
instead of the magnet being surrounded by a coiled 
copper conductor, it is placed among the convolutions of 
four glass tubes, These tubes are filled with the liquid 


element of a galvanic cell of which they form a part. 
At each end they are sealed into a glass vase; one 
vase contains a zinc rod and the other a carbon rod 
immersed in dilute acid, which also fills the tubes. 
Evidently if the current flows from one electrode to 
the other, as it is supposed to do, it must traverse the 
four parallel glass tubes, and in so doing it will affect 
the magnet of the galvanometer. Thisis exactly what 
happens, When the external circuit is completed 
the mirror is deflected, and the spot of light which it 
reflects moves along the scale. 

This apparatus, which is a fine example of glass- 
blowing, is a notable addition to an educational labo- 
ratory. It was constructed by Mr. C, H. Gimingham. 


THE EMERY TESTING MACHINE.* 
By Mr. Henry R. ade ir + Stamford, Connecticut, 





(Concluded from page 483.) 

Scale Case and Levers.—The hydraulic portion of the 
weighing mechanism terminates at the reducing chamber. 
Referring to Fig. 4, the reducer R is seen in position in 
the scale case. The pressure of the liquid in the reducer, 
tending to separate the piston and the fixed block K, acts 
against the frame A above as an abutment, and is received 
upon the transverse block B below, which in turn 
transmits it through the first steel fulerum-plate to the 


* Paper read before the Institution of Mechanical 
Engineers, 
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first or main lever M. This culereunpiaie carries about 
10,000 lb., being one-thirtieth of the load put upon the 
hydraulic support in the testing machine. As shown in 

ig. 15 it consists of a thin piece of tempered steel, 
0.06 in. thick by 0.3 in. long and 10 in. wide, forced under 
the heavy pressure of 40,000 lb. or 50,000 lb. into seats in 
the two pieces which it connects; the interval between 
the two pieces is 0.15 in., which is the width of the free 
or exposed portion of the fulcrum-plate. The relation 
and arrangement of the several ms composing the 
lever system of the scale are shown also in the outline, 
Figs. 16and17. The right-hand end of the first lever M 
is connected with the fixed frame of the e case by a 
similar fulcrum-plate, so that the downward pressure 
from the reducer received through the block B tends to 
depress the left-hand end of the first lever M. At the 
left-hand end this lever is connected by another smaller 
fulcrum-plate to a vertical link L, contained in a recess of 
the scale frame and extending upwards through the latter, 
its head being seen again close to the indicator scale 
in the upper part ofthe case. The action of the reducer 
thus causes downward pressure on the link L, the upper 
end of which is connected by a thin fulcrum-plate, 4 in. 
wide by 0.02 in. thick, to the overhanging short arm of the 
second lever S; the fulcrum supporting the latter is 
slightly to the right of the connection with the link L, 
and consists, as in the previous case of a flat steel fulcrum- 
plate, one edge of which is fixed in the under side of the 
lever S, and the other edge in an abutment of the scale 
frame. The pressure transmitted from the reducer thus 
tends to depress the left-hand end of the second lever S, 
and to elevate proportionately its right-hand end. The 








third and last lever consists of the indicator bar I, which is 
suspended at its right-hand end from the scale frame by 
two thin fulcrum-plates, set 4 in. apart, each of them being 
0.005 in. thick by 0.3 in. long and here used in tension ; 
whereas all the fulcrums previously described are used 
under compression only. In like manner, the right-hand 
end of the indicator bar I is connected with the second lever 
S by a thin fulcrum-plate which is also always in tension, 
owing to the fact that the indicator bar, aided by the 
small sliding weight W which it carries, overbalances by 
reason of its great leverage the combined unbalanced 
weight of the levers M and S§, of the vertical link L, and 
of their connected parts. The balancing of all of these 
movable parts, and the adjustment of the scale so that 
the indicator stands exactly at the zero point when the 
machine is unloaded, are effected by sliding the balance 
weight W along the indicator bar to the proper position, 
and there fixing it by a thumb-screw in the weight. The 
sensitising weight E, on the right-hand overhanging end 
of the indicator bar is capable of vertical adjustment, the 
effect of which is to alter the centre of gravity of the 
indicator bar relatively to its point of suspension, and thus 
to change the sensitiveness of the scale. Usually this 
woe is so adjusted that the point of the indicator bar 
shall move one division on its scale for each 10 Ib. of load 
applied to the specimen. The amount of vibration of the 
indicator over its scale thus affords a most convenient 
means of reading small variations in the load. 

As already explained, the total multiplication of the 
lever system is 1 to 20,000. This enormous velocity ratio 
is made possible, without the great loss inherent in the 
knife-edge system from friction and from change in fulcrum 
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Fig. 25. 





distances, by the use of the system of plate fulcrums, 
whereby the two fulcrums which determine the length of 
the short arm of each lever can properly be brought into 
close aa gy gy the leverage in each case made pro- 
portionately ge. As each succeeding leverage is 
multiplied by that preceding it, the total becomes 
rapidly very great. Hence a very small weight on 
the indicator bar counterbalances a very large force 
acting through the reducer on the first lever, Con- 
versely it follows that the amount of motion of the 
indicator bar sufficient to be distinctly visible, say 0.1 in. 
is reduced, through the action of the lever system, 


to 6 ‘oot part, that is 900006 in., at the transverse block 


B, Fig. 4, which bears against the reducing chamber R; 
this is, therefore, the motion of the piston of the reducing 


chamber, while 6,000,000 in, is the corresponding motion 


of the piston of the hydraulic support in the testing 
machine. The motion of the latter piston, and of the 
flexible diaphragm on which it rests, thus becomes ex- 
ceedingly minute, and insensible to sight or touch. This 
fact should be borne in mind in considering the motion in 
both the hydraulic chambers, in each of which it is so ex- 
tremely minute that their functions can be more appro- 
priately described as consisting simply in the reception 
and transmission of pressures of varying intensity, rather 
than in motion of one part relatively to the other. 

Referring again to Vig. 4, it will be seen that each in 
crease of pressure applied to the specimen tends to depress 
the left-hand end of the first lever M, and therefore to 
depress similarly the point of the indicator bar I, Down- 
ward motion of the indicator, therefore, denotes increase 
of load and the need of additional weights to balance it, 
while upward motion of the indicator denotes a reduction 
of the load or an excess of counterpoise. The operator 
thus quickly learns that if the point of the indicator falls 
below the zero mark he must apply more counterpoise, 
and when it rises above the zero mark he must decrease 
the counterpoise. There are four series of counterpoise 
weights, each series controlled respectively by one of the 
four handles H, through a set of levers connecting these 
handles with the frames which carry the weights when 
they are not required on the poise rods‘of the beam. 
Briefly described, each of the successive series of weights 
is in the ratio of ten to one ; each series except the last 
comprises nine individual weights, of which any desired 
number can be instantly applied to or taken off from the 
poise rods of the scale beam by a simple motion of the 
handles. The operator uses only two of these handies at 
a time, watching the indicator bar and keeping the scale 
beam balanced within limits less than its full vibration ; 
and by noting the pointers carried by the four vertical 
rods connected with the handles H, he has always before 
him a clear indication of the position of the whole series of 

ise weights. This record remains undisturbed by the 

reaking of a specimen, and can be accurately noted after- 
wards. Inaccurate work the position of the indicator 
bar at the moment of rupture should also be noted, and 
the load it indicates should be added or subtracted before 
the load indicated by the poise weights is recorded. 

The strains upon the specimens are controlled by 
valves contained in the lower part of the scale case, 
Fig. 4, and worked by handwheels which are conve- 
niently grouped together to the right of the handles H 
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that control the poise weights. The handwheel V con- 
trols the main inlet valve between the pump or accumu- 
lator and the testing machine; and the smaller hand- 
wheel on the top of it coatrols a smaller and finely 
geaduated valve contained within the main valve, thus 
affording convenience for all possible adjustments of 
flow ; the rata of motion of the ram can be adjusted to a 
maximum of 1 ft. per minute, or to a minimum as small 
as 0.001 in. in half an hour. The handle D controls a set 
of reversing valves, which determine the direction of flow 
from the pump or accumulator into the hydraulic cylinder 
or straining press of the testing machine. When stand- 
ing in the position shown in Figs. 4 and 5, these valves 
cause the liquid from the pump or accumulator to flow to 
the underside of the piston, thus moving it upward, as 
required in tests of tension; turning the handle D to its 
other position, that is through an angle of 180 deg., re- 
verses the direction of flow, and causes the piston to 
descend, as required in tests of compression. <A single 
motion, therefore, of the handle D enables the operator 
to reverse and entirely control the direction of motion of 
the piston or ram of the straining press, whether for the 
purpose of adjusting it for making a test or for the actual 
making of the test itself. The two handles F control a 
by-pass or circulating valve, the opening of which lets off 
the pressure in the straining cylinder to any desired 
extent, by permitting the escape of liquid therefrom into 
the reserveir or cistern. 

All the weizhing mechanism contained in the scale case 
is protected from dust, and from currents of air, by a 
plate-glass sash in front, as seenin Fig.4. In addition to 
this, a shutter of wood can be let down over the sash, 
which, meeting a similar folding shutter in the lower part 
of the case, entirely closes and protects the weighing 
mechanism and valve gear. This shutter being secured 
by alock and key, the machine is safe from interference 
or injury. The only connections between the scale case 
and the testing machine proper consist of the small copper 
tube connecting the hydraulic support with the reducer, 
and of the pipe connections between the valves in the 
scale case and the jointed pipes T on the testing machine, 
Fig. 1. The scale case can therefore be placed in any 
desired position relatively to the testing machine, and is 
disconnected from the latter so far as relates to transmis- 
sion of shock or jar resulting from the rupture of speci- 
mens. ‘he elimination of all back-lash, and the careful 
"Phe sy for the absorption of all shock and recoil, com- 
vine to reduce the effect of the rupture of specimens to a 
minimum, which is so surprisingly small as to be hardly 
credible until actually seen. An observer may safely keep 


his hand on the platen of the testing machine while a 
specimen of the largest size is tested to rupture, no sensible 
jar being experienced even at the instant of rupture. 
Indeed, except for the pistol-like report caused by the 
sudden rupture of a large specimen, particularly of metal 
having a high modulus of elasticity, such as steel with a 


high percentage of carbon, the senses would hardly take 
cognisance of the fact that rupture had occurred. 

Holding of Specimens.—In Figs. 18 to 20 is shown full 
size the apparatus for holding specimens in tests for 
tension. Each of the tension holders consists of a cylin- 
drical steel shell H, properly secured to the platen of the 
machine and to the ram of the straining cylinder. The 
outer end of this shell, as seen in Fig. 18, has conical 
seats bored within it, in which are are two cylindrical 
wedges D, Figs. 18 and 20. Suitable jaws or clamps are 
fitted tothe internal faces of these cylindrical wedges, 
for adapting them to receive round, square, or flat speci- 
mens of the various commercial sizes. The jaws having 
been opened sufficiently to admit the specimen are again 
closed upon it, thus giving a slight initial grip, after which 
the motion of the straining press in applying strains to 
the specimen causes the cylindrical wedges to be drawn 
cutward in the shell of the holder, thus forcing them still 
more tightly upon the specimen by reason of the incline 
or wedge form of the cavity within which they slide. Two 
transverse following wedges W are provided, which, under 
the pressure of spiral springs coi'ed in the two spring 
boxes R on each side of the holder and acting through 
cords, tend to close together, and thus follow up the 
gripping wedges, as the latter move outward under the 
action of the increasing strain upon the specimen. The 
result is that when rupture takes place little or no back- 
Jash is possible in the holders, each of which acts substan- 
tially as a solid block in transmitting the shock to the 
parts which, as already stated, are so constructed as to 
receive and absorb it without iajury. 

In Figs. 21 to 23 is shown the arrangement of platforms 
used in making tests under compression. Fig. 23 is a 
sectional view of the compression platform as applied to 
he bottom of the ram of the straining press. Wan the 
end of the ram is screwed a nut or sleeve, which in turn 
carries and support; the bed B. This bed has a convex 
spherical surface, against which is fitted the head or 
platen P, having a corresponding concave spherical sur- 
face. The latter piece is provided with six adjusting 
screws, by means of which it can be revolved or shifted 
relatively to the convex bed, so as t.. cause the outer face 
of the platen P to take any desired angle relatively to the 
axis of the machine or specimen. The adjustable plat- 
forms make it unnecessary to observe any special care’in 
securing parallelism between the ends of a specimen to be 
tested under compression. Ali that is needed is that each 
end should be a true plane; and if these two planes are 
not exactly parallel, either or both of the adjustable plat- 
forms is so adjusted that the plane of its bearing face 
coincides with that of the end of the specimen, Fig. 21, 
while the axis of the specimen remains parallel with that 
of the machine. This being done, the test can be pro- 
ceeded with under assurance that the results obtained 
will be exactly the same as though the ends of the speci- 
men were not only true planes, but were also exactly 
parallel, The facility thus afforded tends not only to 





more correct results in testing, but to great economy and 
convenience in the yas of specimens. When it is 
desired, the face of the platen P can be set normal to 
the axis of the machine, in which position it is shown in 


Fig. 23, 

Fhe apparatus for transverse tests is shown in Figs. 24 
to 26. A heavy rectangular bar B of steel is placed upon 
the platen P of the machine, and suitably secured there. 
Its outer ends are supported by inclined struts T, the 
lower ends of which are stepped into the foot block of the 
stirrap or yoke shown in Fig. 7. Downward pressure on 
the bar B acts therefore upon the testing machine precisely 
as similar pressure transmitted through a specimen ‘when 
tested in compression. Sliding on the top of the bar B 
are two supports or bearings S on which rests the specimen 
A. These bearings may be set any desired distance apart, 
according to the length of the span desired for making the 
test. Their positions are accurately indicated by the 
scale engraved on the side of the bar B. A smaller but 
similar apparatus is shown in Figs. 27 and 28, designed 
for transverse tests of short specimens only. This is 
identical with the larger apparatus, except that the bear- 
ing blocks are moved and set by a right-and-left-hand 
screw worked by a crank handle. An ordinate bar D is 
suspended within these bearing blocks, in such a manner 
as to be entirely free from distortion during the progress 
of a test, thus affording a true base-line from which, by 
means of the sliding gauge shown in Fig. 28, the deflec- 
tions of the specimen can be accurately measured. 

Rating.—The mode of rating the action of the Emery 
testing machine with standard deadweights is as follows. 
The internal diameter of the larger hydraulic support 
when completed can be accurately measured with the 
greatest precision. The exact diameter of the reducer, 
and the ratio between the two hydraulic chambers are not 
material, and practically are never considered, except 
approximately when designing the machine. In like 
manner, the fu!crum distances of the levers are originally 
fixed approximately, but in actual construction are never 
gauged or in any way closely determined in the adjust- 
ment and rating of the scale. The aggregate velocity 
ratio between the platform movement and the movement 
of each poise weight is determined by actual loads simul- 
taneously placed oneach and balanced. The loads applied 
to the platform are obtained from a special rating machine. 
the action of which has been carefully determined at each 
point with actual dead loads, so that its indications are 
known to be correct. By means of this rating machine, 
known loads are applied to the hydraulic support of each 
testing machine, up to its maximum capacity. Theexact 
weight required on each poise rod to balance a known load 
on the machine is thus ascertained by actual test, and the 
poise weights are then carefully adjusted thereto. Each 
of these weights is electro-plated with gold to protect it 
from oxidation, and all are contained in a dust-tight case 
behind plate-plass: in use they are applied without 
friction, and without being touched by the hand. The 
ratio between the two hydraulic chambers remains abso- 
lutely without change; and in like manner the fulcrum 
distances of the lever system are unchangeable, Inasmuch 
therefore as the aggregate ratio between the larger 
hydraulic chamber which receives the load, and the weights 
by which the intensity of the load is measured, is thus 
readily determined by actual test throughout the entire 
range of the machine, and as this ratio remains constant, 
it follows that the machine when once adjusted and rated 
will continue unchanged indefinitely ; and this conclusion 
is confirmed by actual experience. In machines based 
upon the principle of the common knife-edge scale, on the 
contrary, the test with known dead loads usually covers 
only a small portion of the range of the machine; and 
it is assumed that the action of the machine through- 
out the remainder or higher part of its range will be the 
same proportionately as within the lower range tested by 
actual loads. This assumption is undoubtedly erroneous ; 
for experience has shown that absolute or even approxi- 
mate rigidity in such machines is impossible, and that the 
yielding and bending of the parts of a knife-edge scale 
inevitably cause serious disturbances in the fulcrum dis- 


tances and also in the frictional resistances, while for. 


neither of these disturbances does the knife-edge system 
provide any compensation. Extensive experience has 
established the fact that the principles involved in the 
construction of the Emery machines, and the methods 
adopted in adjusting them, are such that a degree ot pre- 
cision has been attained beyond anything previously 
accomplished, and that this precision is maintained un- 
impaired even under the exceptionally severe conditions 
obtaining in the use of testing machines of large capa- 
cities. 

As indicative of unsuspected sources of error in the 
earlier and cruder testing machines, particularly those in 
which the applied strains are measured by simply gauging 
the hydraulic pressure in the straining cylinder, it may 
be mentioned that a test was recently made of one of the 
largest machines of that kind in the United States, by 
having a large and long bar of steel tested for extension 
in the Watertown machine, the test being carefully kept 
within the elastic limits of the metal, and the stretch 
accurately noted by micrometer gauges at each successive 
increment of the load. The specimen being released from 
strain was found to return to its original form, thus show- 
ing conclusively that it had not been strained up to its 
elastic point. The same specimen was then subjected to 
test in the hydraulic machine above mentioned, and its 
extensions were again noted by micrometer gauges, the 
specimen thus serving as a delicate dynamometer by which 
to determine the differences in the readings of the two 
machines, With loadings up to amaximum of 400,000 lb., 
these differences, under precisely equal extensions of the 
specimens, varied from 4 to 16 per cent. of the applied 
loads, the larger proportional discrepancies occurring with 
the smallest loads. These results are corroborated by 





other experiments which have been made with the Water- 
town machine, and justify the assertion that in ordinary 
testing machines the rate of error or variation, due to loss 
from friction and to incorrect methods of weighing, covers 
a wide range, amounting in some cases to probably more 
than 20 per cent., and rarely, if ever, to less than 5 per 
cent. in the case of hydraulic machines. For certain 
commercial purposes this approximation to facts may 
suffice; but for the more accurate purposes of scientific 
work, as well as for ultimate economy and safety even 
in ordinary commercial work, testing machines of greater 
accuracy will inevitably be required. The appliances 
now described meet these requirements in the fullest 
degree ; they have been extended in practice to machines 
ranging in capacity from 70,000 lb. to 800,000 ib., and 
are capable of advantageous application to machines of 
avy desired capacity, the designs for a machine of 
1,200,000 lb. capacity having already been prepared. 

From the foregoing description the writer hopes it will 
be seen that the inventions of Mr. Emery have led to the 
production of a machine capable of developing and con- 
trolling forces amounting to hundreds of tons, and of so 
utilising and weighing these forces as to entitle the 
machine to take rank as a true instrument of precision, 
This machine, it is believed, is the first in which all of the 
factors of the case have been successfully provided for, 
so that all sources of error and doubt are eliminated, and 
results are made possible wich in the fullest sense are 
precise and accurate. These important results are ob- 
tained by a degres of precision and perfection heretofore 
rarely if ever attained, or even attempted, in mechanism 
of such large dimensions. At the same time unusual 
facility has been obtained for the convenient manipula- 
tion of specimens, and for the adaptation of the machine 
to the different kinds of tests. 








NOTES FROM THE SOUTH-WEST. 

Cardif.—Steam coal has continued in active demand 
with heavy shipments. Under these circumstances special 
coal has made Ys. to 9s. 6d.; good dry coal, 8s. 6d. ; and 
inferior descriptions, 8s. 3d. perton. Patent fuel has been 
rather more active, but prices have experienced no change. 
There has not been much doing in the manufactured iron 
and steel trades, 


Dock Accommodation at Newport.—On Tuesday a con- 
ference was held at the Alexandra Dock, Newport, 
between Sir G. Elliot, Bart., M.P., and Lord Tredegar, 
and other gentlemen. Asa result of the conference it is ex- 
— that the dock works will be completed at an early 

ate. 


Penygraig.—The Naval Steam Coal Company has sunk 
to the 9 ft. seam, and has struck a7 ft. seam of clean coal 
of good quality. 

Gas at Bristol.—On Tuesday, the Mayor of Bristol 
opened a gas exhibition at the Drill Hall, Clifton, orga- 
nised by the Bristol Gas Company. The exhibition is an 
interesting and instructive one, 


Welsh Railway Traffic.—The aggregate revenue of the 
Cambrian Railway thus far this half-year, is returned at 
64,216/., as compared with 64,914/. in the corresponding 
period of 1887, showing a decrease of 698/. thisyear. The 
aggregate revenue of the Rhymney Railway thus far this 
half-year is returned at 65,943/., as compared with 62,657/. 
in the corresponding period of 1887, showing an increase 
of 3286/. this year. The aggregate revenue of the Taff 
Vale Railway thus far this half-year is returned at 313,766l., 
as compared with 305,487/. in the corresponding period of 
1887, showing an increase of 8279/. this year. It will be 
seen that the increase upon the Taff Vale has been ap- 
preciable, a circumstance of some interest and importance, 
as the business of the undertaking expanded considerably 
in the first few months of 1887. An explanation of this 
year’s increase is found in the heavy shipments of steam 
coal which have been made during the last three months ° 
from Cardiff. E 


Amalgamated Society of Engineers.—This Society met at 
Cardiff on Monday. The President (Mr. T. Davies) re- 
ferred in his inaugural address to the growth and. pro- 
sperity of Cardiff. The port, he said, had now seven dry 
or graving docks, two patent slipways, and an immense 
floating dock, so that nineteen ordinary sailing vessels or 
steamers could now be simultaneously repaired. Cardiff 
had become the first coal port in the world, the exports 
having advanced last year to 10,940,358 tons. 


Swansea.—The iron and steel trades have shown scarcely 
any change. A moderate business has been passing in tin. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s warrant 
market was quiet, and the cash price for Scotch warrant 
iron fluctuated between 37s, 9d. and 37s. 10}d. per ton, 
closing at the best. The closing settlement prices were— 
Scotch warrants, 37s. 104d. perton; Cleveland, 30s. 10}d.; 
hematite iron, 40s, 104d. There was a strong feeling in 
the warrant market on Friday, and the improvement that 
set in on Thursday afternoon continued, the quotation 
for Scotch iron rising 1d. per ton above the previous 
day’s highest. In the afternoon there was a relapse, and 
the closing prices were 4d. per ton under those of Thurs- 
day. Cleveland iron was held for 1d. per ton more, but 
hematite warrants closed 4d. per ton lower. The settle- 
ment prices at the close were—Scotch, 37s. 9d. per ton ; 
Cleveland, 30s. 104d. ; hematite iron, 40s. cs per ton. 
Over the week the price of Scotch iron showed a decline 
of 14d. per ton, and hematite declined in price 2d. per 
ton, but Cleveland iron showed no change. As Monday 
was a Bank holiday there was no meeting of the ‘iron 
ring.” When business was resumed yesterday there was 














May 25, 1888.] 


ENGINEERING. 





515 








a continuance of the depression in the warrant market, 
and Scotch pig iron suffered a further decline of 1d. per 
ton, the market closing at the lowest price touched since 


the year 1852—at 37s. 84d. per ton cash—being 24d. under | 88 


the lowest quotation of last year. This decline was in face 
of fairly good shipments, but to counterbalance the 
shipments there was the increase to stocks and a 
further increase in the make. Cleveland and hematite 
warrants, in sympathy with Scotch iron, also receded in 
price each 4d. per ton; and the closing settlement prices 
were-—Scotch iron, 37s. 9d.; Cleveland, 30s. 104d. ; hema- 
tite warrants, 40s. 9d. per ton. The market was some- 
what favourably influenced to-day by reports of large 
shipments from Middlesbrough. During the forenoon 
the price of Scotch warrants advanced 4d. per ton over 
the lowest point touched yesterday. In the afternoon, 
however, there was a relapse, business being done at 
37s. 84d. per ton cash, which was the price asked by 
sellers at the close. No business was reported either in 
Cleveland or hematite warrants, and the closing prices 
for buyers were, respectively, 30s. 10d. and 40s. 10d. per 
ton. The course of the pig-iron market is very dis- 
appointing. There is very little disposition to buy in 
face of the absence of orders and the increase of stocks, 
and the feeling of depression has been aggravated to some 
extent by a reduction in the price of the Thomas Com- 
pany’s iron in America to the extent of 2 dols. per ton. 
The position of the trade remains practically unchanged. 
There is a slightly better inquiry from Canada and some 
of the other colonies, but the demand from the Continent 
remains very quiet, although the accounts received from 
Germany report the position of the iron trade there as 
being in a very satisfactory state. Three blast furnaces 
at Glumeeanck Iron Works that have for a long time 
been producing basic iron for steel-making purposes have 
been turned on to ordinary Scotch iron, and an additional 
furnace has been blown in at Gartsherrie Iron Works. 
There are now eighty-eight furnaces in actual operation, 
as compared with eighty-one at this time last year. Last 
week’s shipments of pig iron from all Scotch ports 
amounted to 8686 tons, as against 6223 tons in the corre- 
sponding week of last year. They included 1100 tons for 
the United States, 945 tons for Canada, 225 tons for India, 
460 tons for Australia, 142 tons for France, 370 tons for 
Germany, 110 tons for Holland, smaller quantities for 
other countries, and 4604 tons coastwise. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant stores 
stood at 983,651 tons yesterday afternoon, as compared 
with 981,101 tons yesterday week, thus showing for the 
week an increase of 2650 tons. 


The Malleable Iron Trade.—This branch of trade is 
quiet, and no new feature indicative of brisker times 
is being developed. Makers find orders getting scarce, 
and to secure fresh business specifications have to be 
taken very cheaply. The foreign trade is dull and list- 
less, and the pre8ent outlook is far from encouraging. In 
America especially much depression prevails, At home 
things have much the same appearance, and a lack of 
activity is experienced on all hands, Although the country 
trade is a little better, it has not come away in the manner 
that was generally anticipated. Prices remain fairly steady, 
but with a good specification in hand iron can be bought at 
less than current quotations, which are—Common bars, 
4l. 15s.; angles, 4/. 15s.; best bars, 5/. 2s. 6d;. rivet, 
4l. 15s. ; nut, 47, 10s. ; plates, 57. 10s., all less 5 per cent. 
discount. Unbranded iron is quoted at 4/. 7s. 6d. net, 
but there is really no business doing. astern reports are 
decidedly dull. 


The Scotch Steel Trade.—Most of the steelmakers still 
remain busy, but in all cases they are anxious as to the 
early future, as the large orders secured in the latter part 
of 1887 are gradually being worked off. Prices are not 
nearly so well maintained as they were some time ago; 
indeed, it is stated that boiler plates have been sold 
within the past few days at 7/. per ton, being a drop of at 
least 10s. per ton, 7/. 10s. being more like the general 
price. Ship-plates are quoted at7/. per ton, angle bars at 
61, and rivet rods at 6/. 12s. 6d. per ton—all less 5 per 
cent. discount. The somewhat dull outlook is due in great 
measure to the want of actual and prospective activity in 
the shipbuilding and marine engineering trades. 


Scotch Coal Trade.—Coalmasters and merchants are 
actively pushing business on all sides. The over-produc- 
tion has led to an amount of competition in the several 
branches of the trade which may yet tell against prices 
which at present leave no margin for further reductions, 
The general unprofitableness of the business is being com- 
mented on by all, but no proper remedy has been ad- 
vanced to meet the emergency. Each producer goes on 
selling, dreading that every day may make matters worse 
forhim, The fine summer weather that has now set in 
has reduced the trade in house coal to the merest figment, 
thereby causing sellers to search for a market elsewhere. 
Steam coalis in fairly good request, and someof thecollieries 
are actively employed; but this branch of the trade is 
also under the influence of rather keen competition. The 
current prices do not differ much from the circular rates, 
but here and there slight reductions are made, especially 
where a good order is in prospect. 


Sulphate of Ammonia Plant for Govan Iron Works.— 
It was lately resolved by Messrs. William Dixon and Co., 
Limited, Govan Iron Works, Glasgow, to undertake the 
erection of a sulphate of ammonia works in connection 
with their blast furnaces, so that, as elsewhere in Scot- 
land, the ammonia contained in the furnace gases may be 
collested and turned to account. The contract for the 
designing and erection of the necessary plant has just 
been seen with Messrs. R. and J. Dempster, engineers, 
Manchester. 


The Late Mr. J. T. Caird.—The inventory of the per- 
sonal estate of the late Mr, James Tennent Caird, the emi- 





nent shipbuilder and engineer, Greenock, has just been re- 
corded in the Sheriff-Court books for the lower ward of 
Renfrewshire. The amount of the same is set down at 


0007. 


Rivetters’ Strike at Greenock.—The strike which was 
said in last week’s ‘‘ Notes” to have taken place amongst 
the rivetters in the employment of Messrs. Scott and 
Co., Greenock, terminated several days ago, by a mutual 
yielding on the part of the employers and workmen. An 
advance of 1s. per 100 rivets wasasked by the men. They 
were offered an advance of 9d., which they accepted, so 
that the strike was of very short duration. 


Strike in the Dundee Shipyards.—The workmen in three 
of the Dundee shipyards Ge struck for an advance of 
wages, which has been refused by the employers. The 
rivetters ask an advance of 74 per cent., and the 
caulkers an advance of 5 per cent., while the time hands, 
whose wages were raised four or five weeks ago from 6d. 
to 64d. per hour, now demand 7d. per hour. 


Edinburgh Association of Science and Arts.—A meeting 
of the Edinburgh Association of Science and Arts was 
held on Monday night, Mr. John Melrose, President, 
in the chair. There was a moderate attendance ; and Mr. 
William Bruce read a paper ‘‘ On a Method of Improved 
Ventilation in Connection with the Sanitary Arrange- 
ments of Middle Class Houses and Improvements in 
Drainage.” 


Great Extension of a Paisley Thread Mill.—Messrs. J. 
and P. Coats, the eminent Paisley thread manufacturers, 
are about to make another large addition to their already 
enormous works. It is understood that 80,000 spindles 
will be placed in the mill, and that two steam engines 
= 2500 indicated horse-power will be required to drive 
them. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Kelham Rolling Mills Company (Limited).—The sixteenth 
ordinary general meeting of this company has been held 
at the Cutlers’ Hall. The reports and accounts were re- 
ceived and adopted, and great satisfaction was expressed 
by the shareholders at the result of the year’s working. 
Mr. J. M. Habershaw, J.P., was re-elected a director of 
the company, and Mr. W. Wing was re-elected auditor. 
- = of 2s, 3d. per share (4/, 10s, paid up) was con- 

rmed. 


Parkgate Iron Works.—The annual report of the direc- 
tors of the Parkgate Iron Company (Limited), has been 
issued, from which it appears that, in spite of the keen 
competition that exists, the company’s three blast fur- 
naces have been kept in full operation and the rolling 
mills have had more work to do than in the preceding 
twelve months, Although the average prices of both pig 
and finished iron are still very low, the greater production 
has given a better financial result. The year’s net profit 
of 6202/. 18s. 4d., together with 6627. 19s. 6d. brought for- 
ward from last year, made a total of 6865/. 18s. 1d. avail- 
able for dividend. The directors propose to pay a dividend 
for the year at the rate of 2/. per share (65/. paid up), carry- 
ing forward 865/. 18s. 1d. The company was formed 
nearly twenty-five years ago, and since then the average 
dividend has been at the rate of 8 per cent. per annum. 
A very large sum of money has been spent upon the 
works in improvements since they became the company’s 
property. At the present time they consist of five blast 
furnaces, four plate and sheet mills, three bar and hoop 
mills, and seventy puddling furnaces. The plant is 
capable of turning out from 1200 to 1500 tons of pig iron, 
and from 800 to 1000 tons of finished iron per week. It is 
proposed to manufacture steel on the Siemens-Martin 
process, and the most modern plant will be laid down. 
‘The quantity of steel to be produced at the new works 
will be from 600 to 800 tons weekly. 


The Hallamshire Steel and File Company (Limited).— | 42 


The Hallamshire Steel and File Company (Limited) 
report a net profit for the year of 1896/., making, with 
last year’s balance, 26231. available for dividend. They 
declare 12s. 6d. per share (15/. paid up), which absorbs 
18751 , and carry forward 7481. 


Iron and Coal.—The improvement in the iron trade is 
generally maintained. Nearly all descriptions of metal 
and machinery manufactured in this district are in good 
request, and those firms which are not well employed are 
the exceptions. A satisfactory feature of the finished iron 
trade is the firmness of prices, which have reached a state 
which enables makers to reject offers which a little while 
ago they would have been very loth to refuse. With one 
or two exceptions all branches of engineering are well off 
for orders. A good number of orders for the portable 
railways that are made in Leeds for the extensive tracts 
of agricultural land in the colonies have been booked, and 
the wagons that form part of the outfit are also being con- 
structed there. The introduction of a new indu try to 
the town, namely, the manufacture of light and artistic 
castings, will give employment to about a hundred hands, 
and the venture seems likely to be a success. The co 


trade is as brisk as can be expected at this time of the | 1885 


year 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday, as was ex- 
pected, owing to the holidays, there was a very small 
attendance on ’Change. The telegrams from Glasgow 
were again unsatisfactory, and there was consequently a 
dull market. Nominally, prices were unaltered, No. 3 
Cleveland pig iron being again quoted 31s. 3d, per ton, 











buyers offering 14d. less. Little or no business was trans- 
acted. Makers feel that some steps will soon have to be 
taken to remedy the present anomalous state of affairs, 
Shipments from Middlesbrough continue remarkably 
good, and stocks show a further large reduction, but not- 
withstanding these favourable conditions prices remain low 
owing to the increasing stocks of pig iron in Glasgow. It 
is stated that the Scotch bankers are not so ready as they 
were to advance money on pig iron, and it is believed 
that if prices do not improve soon some of the blast fur- 
naces in Scotland will be blown out. In the manufactured 
iron trade of the North of England there is a good deal of 
activity, but prices remain low. 


Engineering and Shipbuilding.—Both these industries 
continue well employed. The marine engine builders are 
full of work, and the bridge builders have a fair number 
of orders on hand. At the shipyards on the Tyne, Wear, 
and Tees there are a number of splendid vessels nearly 
ready for launching. 


Wages in the Shipbuilding Trade.—The helpers at the 
Jarrow shipyard who struck work last week for an ad- 
vance in wages are still out on strike. The employers have 
brought men from Sheffield and elsewhere to take the 
places of the men who have left their work, but there is 
considerable difficulty and unpleasantness in introducing 
new hands into a shipyard where there is a strike. The 
helpers held a meeting last night and passed the follow- 
ing resolution: ‘‘That under no consideration shall we 
return to work until the advance demanded in Jarrow be 
granted, and also until all the strange men imported in 
the Jarrow yard, and who are doing the helpers’ work, 
shall be removed.” At the other yards on the Tyne the 
wages question is impeding work, but it is hoped that it 
will be settled by arbitration. 


The Steel Trade.—The steel trade continues busy, but 
on are still low. The strike at the Darlington Steel 
Works is not yet settled, although attempts have been 
made to come to terms, a deputation from the men having 
discussed matters with the manager. Both masters and 
men should endeavour to refer their differences to arbi- 
tration, and end such a serious loss as the stoppage of 
work involves in all ways, 


Messrs. Bolckow, Vaughan, and Co.—A short time ago a 
general surprise was occasioned by the announcement 
that Mr. E. Windsor Richards, manager of the great in- 
dustrial concern of Bolckow, Vaughan, and Co., iron and 
steel makers, colliery owners, salt producers and iron- 
stone owners, Middlesbrough, had resigned his position, 
he having accepted the responsible post of managing 
director of the Low Moor Iron Works, near Bradford. 
The iron and steel trades were much exercised as to who 
was likely to succeed Mr. Richards, some of the leading 
men in these industries being applicants for the appoint- 
ment. It has now been settled by the directors of 
Bolckow, Vaughan, and Co, that Mr. Franklin Hilton, 
who has been chief engineer and assistant general manager 
of their works for the past eight years, and resident 
near the Eston Steel Works, is to take the place of Mr, 
Richards, who has been appointed one of the directors. 





TRIAL TRIP. 

On Tuesday, the 15th inst., the new steamer Tyneside 
left the Tyne for her official trial trip. As the vessel has 
already been described in these columns, we need only say 
that the dimensions are: Length, 260 ft.; breadth, 
33 ft. 6 in. ; depth 18 ft., and that she has been built 
for the Tyne Steam Shipping Company, by Messrs. 
Schlesinger, Davis, and Co., Wallsend. She is intended 
for the passenger and cargo trade between the Tyne and 
Thames, and is fitted with triple-expansion engines capable 
of propelling the ship at the rate of 14 knots per hour fully 
laden, which have been made by the North-Eastern Marine 
Engineering Company at the Wallsend works. The 
cylinds are 284 in., 46in., and 75in., with a stroke of 
in. Steam is supplied by three large single-ended 
boilers at a working pressure of 1601b, Each boiler is 
fitted with four furnaces, and an abundant supply 
of steam was maintained throughout the trial trip. 
During the trial the engines ran continuously at 83 revo- 
lutions without any stoppage or hitch of any kind, indi- 
cating 2370 horse-power. The mean speed, taken on 
several runs on the measured mile, was 14.25, or } knot in 
excess of guaranteed speed. The steamer is lighted 
throughout with the electric light. 





An ALASKAN Raitway.—A Bill has been submitted to 
the Congress of the United States for the construction cf 
a railroad from the northern boundary of the United 
States through British Columbia and Alaska, toa harbour 
on the southern coast of the Alaskan Peninsula or on 
Behring’s Sea. 





Victorian GoLp Mintna.—The yield of gold in Victoria 
during 1887 was 611,417 oz., or 29,455 oz. less than in 
1886, when the amount was 640,872 oz. The decline in 
the yield last year was large but not so great as the de- 


a] | cline in 1886, when the yield was 142,799 oz, less than in 


Tue Unirep Srates Navy.—Two cruisers under con- 
tract known only as Nos. 4 and 5are to be named the Phila- 
delphia and San Francisco. In naming some new gun- 
boats, the Secretary of the Navy has begun a new 
series, and the Concord, the Bennington, and the York- 
town will commemorate the battles of the revolution. 
Work on the cruiser Baltimore is progressing satisfac- 
torily, and she will be ready for trial about July1. The 
cruisers Newark and Philadelphia have been laid down, 
and material for their construction is arriving fast enough 
to guarantee uninterrupted work for some time to come, 
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NOTICES OF MEETINGS. 

INSTITUTION OF CiviL ENGINEERS,—Tuesday, May 29th, at 8 p.m. 
Annual general meeting. To consider the report of the Council 
on the state of the Institution, and to elect the Council and officers 
for the ensuing year. 

Society oF TELEGRAPH ENGINEFRS AND ELECTRICIANS. —Thursday, 
May 31st, at the Institution of Civil Engineers, 25, Great George- 
street, Westminster, S.W. Extraordinary general meeting at 8 p.m. 
‘On the Influence Machine from 1788 to 1888,” by Professor Sil- 
vanus P. Thompson, B.A., Member. 

Tue InstiruTE or Patent AGENTS.—The sixth annual general 
meeting on Wednesday, the 30th inst., at 19, Southampton- 
buildings, Chancery-lane, at 3 p.m., to transact the following 
business : 1. To receive and deliberate upon the annual report of 
the Council, with the statement of accounts and balance sheet 
for the year ending 30th April, 1883 ; 2. To electa President and a 
Vice-President, to fill the vacancies in the Council, and to appoint 
an auditor for the ensuing twelve months ; 3. To discuss a paper 

t 


by Mr. J. Imray, Fel, Inst. P.A., on ‘‘ Patent Claims.” (Read ai 
the last meeting); 4. If time permit, to read and discuss a paper 
by Mr. G. B. Ellis, Assoc. Inst. P.A., on ‘‘The Subject-Matter of 
Patents, or Quantity of Invention required.” 





2| powerful neighbour such as France. 
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3|to a continual process of deterioration ; that both 
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NAVAL DEFENCE. 

Last Friday a paper was read before the Royal 
United Service Institution by Rear-Admiral P. H. 
Colomb, entitled ‘‘The Naval Defences of the 
United Kingdom.” This paper was looked forward 
to with considerable interest, not only by the 
members of the Institution but by a large section of 
the public who follow these subjects. Admiral 
Colomb, however, did not take so wide a view of 
his subject as his title perhaps entitled him to do ; 
and indeed he handled the matter almost entirely 
from the naval officer’s or naval tactician’s point of 
view. The paper is perbaps none the less valuable 
at the present juncture on this account ; and by 
thus narrowing his treatment of the subject the 
gallant admiral has brought forward the present 
inefficiency of our fleet more forcibly before the 
notice of thinking people than if he had indulged 
in those more sounding generalities that are now so 
rife. 

The paper commenced with historical parallels ; 
going back to 1691 and the blockade of Dunkirk. 
We have more than once previously referred to 
the misleading nature of lessons drawn from an- 
cient, or even comparatively ancient history for 
the forecasting of the possibilities of modern 
warfare. The conditions are now so completely 
changed, not only by the advent of steam, but 
by the alterations in the systems of armament 
and defence, that things that were possible and 
impossible a few years ago are no longer even 
amongst the probabilities of naval warfare. We 
must, however, do the author of the paper the 
justice to say that he never lost sight of these 
facts, but attempted to adjust his conclusions to the 
altered conditions that would arise in the present 
day, were we at war with a great naval power. 

Briefly stated, Admiral Colomb is of opinion 
that a war between Great Britain and another naval 
power, or powers, would have to be conducted by 
us on one of two systems. The first, which the 
gallant admiral would prefer, is that of Lord Vin- 
cent, and consists of blockading the enemy’s ships 
within their own ports, or only letting them out on 
the condition that they would fight their way out. 
The second system is that of Lord Howe. It 
consists of concentrating a powerful fleet at some 
convenient point, doubtless in the Channel, so as 
to be ready to prevent any hostile excursion being 
made on our coasts or dependencies. There can of 
course be no doubt as to which would be the prefer- 
able course supposing the fleet were strong enough 
to shut the enemy up in his own ports; but this 


,| Would require a greater superiority in ships than 


we possess supposing we were at war with even one 
Lord Howe, 
we are told, was of opinion that the maintenance of 
a squadron at sea in close touch with an enemy’s 
squadron in port was to place the former at an unfair 
The blockading squadron was subject 


men and ships became gradually worn out, whilst 
the force inside became more and more com- 
petent. This view was supported by some of the 
Admiral Sir George 
Elliott considered that, although in old days a 
blockade could be maintained by an _ equal 
number of ships, now it would be necessary for 
the blockaders to have two ships for every one 
of the defending force. In old times he said a ship 
could only run out with a fair wind, and a besieging 
force knew when and where to look for her. Now 
a vessel can get up steam and slip out when and 
how she chooses. Admiral Sir R. Hamilton, in 
reference to the Federal blockade of the ports of the 
Confederate States, pointed out that the northern 
fleet had practically no opposition on the sea, and 
yet they could not keep ships from getting in and 
out. Sir Spencer Robinson referred to the summer 
manceuvres of last year. Captain Henderson, who, 
however, agreed with the author that our right 
policy was to follow the St. Vincent plan, quoted 
Sir Geoffrey Hornby’s dictum that to blockade 
fifteen of an enemy’s ships we should require twenty- 
two vessels. 

It would seem, therefore, that even if only en- 
gaged with France we should be quite unable to 





shut our enemy in his own ports, and would there- 





fore have to fall back on Lord Howe’s tactics. 
But what would this involve? If we leave our 
foe free to take the sea our commerce becomes 
a prey to her cruisers. Convoys are now considered 
impracticable for all our shipping. In former wars 
the great havoc done to our shipping was occasioned 
by small swift sailing vessels mostly on a line drawn 
between Cape Finisterre and Cape Clear, and our 
merchant ships used to be taken into French ports 
at the rate of two or morea day. Admiral Colomb 
had the numbers of ships passing Beachy Head 
counted during several days thisspring. He found 
that on an average there were always thirty-two 
ships in sight, and that a ship passed either way 
every five minutes. ‘‘If the ‘despicable privateer’ 
eighty years ago could make such havoc when 
shipping was thin and winds uncertain, what 
grounds have we for supposing,” the author asks, 
‘*that the equally ‘despicable raider’ will not ina 
future do much more mischief in the much larger 
and richer field now open to him? Plainly none. 
That sort of attack on our commerce is as certain as 
any operation of war that can be reasonably pre- 
dicted.” 

There is, however, a little comfort for the peace- 
loving, but sorely harassed Briton. So long as our 
fleet can keep the sea, even if inferior to our 
enemy, we need not fear a hostile landing on our 
shores. One shipat Torbay is an answer to at least 
one enemy’s ship wherever it may be, so far as in- 
vasion is concerned. No naval commander has ever 
successfully attempted a hostile landing whilst there 
was a chance of being engaged by an enemy’s ships. 
This apparently may be taken as an axiom, suppos- 
ing, of course, one may draw parallels from past 
naval history. It would seem tocome to this, then. 
That we can keep our home territories inviolable 
either by Lord Howe’s or Lord St. Vincent’s plans. 
Our fleet must be completely crippled or subdued 
before we need tremble for our hearth. But even 
with a superior fleet, unless it be sufficiently superior 
to blockade our enemy’s ports, we should have our 
commerce destroyed. That, of course, would mean 
little less than starvation to half the people of the 
realm. 

It may be asked, however, whether there is not 
another plan besides those of Lord St. Vincent 
and Lord Howe. Admiral Colomb says not, and 
in proof of his assertion points out that no one has 
answered his challenge to suggest an alternative 
scheme of naval tactics. He takes this as sufficient 
proof, although we think he is rather jumping at 
a conclusion in this respect. A good part of his 
paper was occupied in discussing the desirability of 
spending money in forts and land defences. Ad- 
miral Colomb looks on such expenditure as little 
better than waste. A fort, he says, can only be in 
one place. It is an answer toa ship only in one 
spot ; and torender us secure against a single iron- 
clad we want forts all along the coast. On the 
other hand, one ship is an answer to another ship, 
for no enemy’s vessel would entangle itself in land 
operations whilst there was a chance of another 
ship turning up to attack it. This was so in times 
past, and now the defenders have a most powerful 
ally, not possessed before, in the telegraph. The 
two military officers who spoke in the discussion 
naturally combated these views, and even some of 
the naval officers allowed forts were good. We 
have not space to give the pros and cons on this 
question, but certainly to the ordinary Briton with 
a hearth and home at stake, and whose march is 
not so much on the deep as is Admiral Colomb’s, 
there is a comforting permanence about forts. It 
may be prejudice, but we have a leaning towards 
their solid stability, we like to know they must be 
there any how, and cannot be decoyed away on a 
glory seeking expedition in more distant waters. 
It is to be hoped we may be allowed some forts if 
only on the homely plea of not putting too many 
eggs in one basket. 





THE “ZEPHYR” SYSTEM OF BOAT 
PROPULSION. 

Messrs. YARROW AND Co., of Poplar, last week 
exhibited some of the type of launches propelled by 
engines using volatile vapour in place of steam, 
which they have lately introduced. As these boats 
are certainly not steam launches, and as the de- 
finition we have just used is very cumbersome, 
they will probably be popularly known by the 
more graceful title which Messrs. Yarrow have 
applied to them, namely ‘‘ Zephyr launches,” so 





called after the first vessel of the name. On the 
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occasion in question there were four boats running 
off the Poplar yard in Blackwall Reach. Three of 
these were 36 ft. long by 6 ft. beam, and one was 
30 ft. long but of the same width. It may be said 
in starting that all the boats worked throughout 
with perfect success ; and, so far as could be judged 
fully carried out the promises made for them. It 
will be remembered that Mr. Yarrow read a paper 
on this subject at the recent meeting of the Insti- 
tution of Naval Architects, which paper we printed 
in full in a recent issue.* It will thus be unneces- 
sary for us to describe the system in full; but an 
important improvement has been made since Mr. 
Yarrow’s paper was read, and this it is necessary 
we should refer to. It will be remembered that in 
the original system the vapour generated from the 
hydro-carbon spirit was used for burning as fuel 
under the coil in which the vapour was generated. 
As this spirit is somewhat costly and, in this 
country, difficult to obtain, it was concluded that it 
would not do to burn it and another fuel had to be 
substituted. It was also objected that the storage 
of a considerable quantity of very volatile and 
highly combustible spirit was not unattended with 
danger. In order to overcome this difficulty 
Messrs. Yarrow have had recourse to a heavier 
hydro-carbon oil for burning, the material they use 
now being, in fact, the ordinary ‘‘ paraflin oil” or 
‘*petroleum” of the oil shops. An immense 
advantage is gained by this modification of the 
original system, for fuel can be obtained at every 
town or village in almost any part of the world; in 
fact, hydro-carbon burning oils of various kinds and 
under various aliases has a very far wider commer- 
cial distribution than Welsh coal; perhaps, if we 
take wood-burning countries into consideration, 
almost as wide a distribution as coal of any sort. 

The device which Messrs. Yarrow have adopted 
for burning the paraftin oil is as follows. A tank 
of suflicient size is placed in a convenient part of 
the boat. Upon first raising steam, or rather on 
first raising spirit vapour, a hand air-pump is used, 
by means of which a pressure is set up in the air 
space above the mineral oil in the tank. About 
5 lb. to the square inch is suflicient pressure 
for the purpose. In this way the liquid fuel is 
injected into the firebox of the vapour generator. 
When this is ignited and the furnace started the 
heat of the flame acts on the liquid fuel before it 
emerges into the firebox, and the oil is thus 
gasified. The gas is mixed with air so that the 
flame is non-luminous, perfect combustion being 
obtained in the same way as in a Bunsen burner. 
The spirit vapour for working the engine is 
generated in a small copper coil, and the feed is 
carried on automatically by a pump on the engine. 
For launches and small craft it is not considered 
necessary to have an automatic air pump to raise 
the pressure in the fuel tank. A few strokes of 
the hand pump at infrequent intervals is all that is 
necessary. On the occasion of the recent display 
the four launches were ready to start within five 
minutes, or less, of the word being given, and this 
is an important feature in the system of working. 
One great advantage of the Zephyr system is the 
small space the propelling machinery occupies. This 
was well shown on the occasion of the display, a large 
number of passengers being carried in one of the 
boats, in fact, in this respect the Zephyr boats all very 
nearly equal the electric launches, but they have an 
immense advantage in the matter of weight of propel- 
ling apparatus. The 30 ft. by 6 ft. boat only weighs, 
with all machinery, one ton, A steam launch of 
the same size and power would be about double 
this. The Zephyr boats have many advantages 
over steam. There are neither smuts, smoke, soot, 
nor cinders ; no coal has to be taken on board or 
put on the furnace. The whole machinery is 
automatic, and the person in charge of the boat can 
give his undivided attention to the steering. 

The boats run seven to eight miles an hour, and 
the consumption of petroleum for burning is about 
14 gallons an hour; provision is made for carrying 
a 24 hours’ supply, but, of course, more could be 
taken if necessary. The consumption of the 
vaporising spirit is theoretically nothing, but there 
is naturally some waste from leakage, &c. This, 
however, in well-made machinery, where special at- 
tention is paid to the details, should be very small. 

Messrs. Yarrow and Co. have made, in connection 
with this subject, some very interesting experiments 
with regard to the evaporation of the spirit as com- 
pared with water. We shall give some of the 
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details of these trials in a future issue. Messrs. 
Yarrow now consider that they have solved the 
problem of running these boats with a fuel that 
can be obtained anywhere, and that the matter is 
now on a practicable commercial footing. 


THE COPENHAGEN EXHIBITION. 

A LARGE and very interesting Exhibition for 
Industry, Agriculture, and Art was opened at 
Copenhagen on May 18th by the King of Denmark. 
Although principwly Scandinavian, that is, com- 
prising Denmark, Sweden, and Norway, it has 
quite the character of a large international exhibi- 
tion as regards several important sections, promi- 
nent among which are engineering and art-industry. 
The present Exhibition is by far the largest ever 
held in Scandinavia, and everything has been done 
to make it a good and thoroughly representative one 
and to insure its success. Large exhibitions are 
anything but every-day events in these northern 
countries, and not less than sixteen years have 
been allowed to pass since the last one was held. 

The present Exhibition covers an area of about 
55 acres, and has the advantage of an exceptionally 
convenient and central position, obtained through 
the levelling of the old ramparts and moats. The 
buildings are no less characteristic by their style of 
architecture than by their material, which is almost 
without exception wood; stone and iron having 
been as carefully avoided here, as they, in most 
other similar cases, are preferred. Wood seems, 
however, to have lent itself admirably to the 
plans of the architect, and the result is a most 
peculiar and original structure, which unques- 
tionably is far more pleasing to the eye than 
the generally accepted types of exhibition build- 
ings. The centre consists of a very fine dome, 
114 ft. high, topped by a huge gilt crown. To the 
back of this extends the main hall, the length of 
which is 624 ft. and the width 94 ft., and at each 
side of the dome is a transept. On both sides of the 
main hall run a number of courts, and a gallery, 
embracing the whole of the building, opens into a 
great many smaller stalls. The large hall is spanned 
by closely placed timber arches, which in a very 
effective manner break the monotony of the roofing, 
and a splendid top light is found in all parts of the 
building. There are agreat many smart and taking 
architectural details, and the colours with which 
everything is covered—and among which red, green, 
brown, yellow, and white, most of them in some- 
what subdued shades, are the most important—pro- 
duce an effect both harmonious and cheerful. The 
architect has in many respects followed one of the 
most ancient styles of northern architecture, as it is 
still preserved in a few Norwegian churches, a style 
possessing a considerable amount of quaint beauty, 
but the dome is of the Renaissance style, and gives 
a grandeur to the building, which it would other- 
wise have been difficult to attain. One of the very 
prettiest architectural portions of the Exhibition 
is the large entrance hall to the art galleries, and 
Mr. Nyrop has altogether shown that he was the 
right man in the right place. The following figures 
give the areas covered by the buildings of the 
different sections of the Exhibition. 








sq. ft. 
198,068 
100,164 
90,280 


Industry 

Machinery ... 

Agriculture... 

Army and navy 

Horticulture 

Fishery 

Forestry 

Art a. ass sos 

Sanitary appliances ee a 

Offices, restaurants, &c. ... ee 23,304 

In addition to these ofticial buildings there are a 

very great many private ones dotted all over the 
grounds, and a large number of these can lay claim 
to notice on account of their pretty or peculiar ap- 
pearance. Among the former some beautiful Nor- 
wegian and Swedish villas come into prominence, 
and of the latter an edifice in the shape of a huge 
beer bottle, erected by a large Copenhagen brewer, 
and more than 60 ft. high, attracts a great deal of 
attention. We shall, in later issues, give some 
engravings of the more interesting buildings of this 
Exhibition. A matter which, probably more than 
any other has favoured the undertaking, consists in 
the beautiful surroundings, the large and celebrated 
Tivoli Gardens having been taken over for the pre- 
sent summer by the Exhibition authorities, an ar- 
rangement whereby the useful and the pleasant have 
been blended in a most ingenious manner, so that it 
is hard to say where one begins and the other ends. 





For lovers of fine art Copenhagen ought to be es- 
pecially attractive during this summer ; the Exhibi- 
tion itself contains a large and most interesting col- 
lection of Danish, Swedish, Finnish,and Norwegian 
paintings, statuary, &c.; in the immediate neigh- 
bourhood a gallery for French art has been erected 
by private enterprise and liberality, containing some 
four or five hundred selected specimens of French 
art; while the Royal Picture Gallery of Copenhagen 
is both large and excellent, and several private gen- 
tlemen have in the most generous manner made 
their large collections accessible to the public. 

The Exhibition has been fortunate enough to have 
at its head a number of able and energetic gentle- 
men who have worked very hard to bring about a 
really first-class Exhibition, not so huge perhaps, 
but fully as interesting as the immense interna- 
tional undertakings of larger countries. Both the 
Danish, the Swedish, and the Norwegian Govern- 
ments have supported it by many grants, as has also 
the corporation of Copenhagen and a number of 
other institutions. Everything has been carefully 
prepared, and was taken in hand at so early a period 
that the whole was virtually ready on the opening 
day—a very rare occurrence at large exhibitions. 
When we say that everything was ready, we must 
confine this praise to the official work and the 
Scandinavian exhibitors. The foreigners were 
unfortunately more remiss. England, Germany, 
and Italy are most backward. France is more ad- 
vanced, and Russia had by dint of hard work almost 
completed her arrangements by the appointed time. 
The Russian emperor has evinced great interest for 
the Danish Exhibition, and the Russian section 
will prove one of its great attractions. A large 
staff of Russian workmen and officials have been at 
work at Copenhagen for several weeks, and as the 
result of their labours, the Russian section boasts a 
magnificent portal, a masterpiece in wood both as 
regards the outlines and the details, which are 
both equally characteristic and unmistakably Rus- 
sian. The Russian exhibits show some wonderful 
workmanship, and are probably the largest collec- 
tion which has yet been seen outside Russia. 

The upper portion of the main hall is reserved 
for Danish industry, the lower half for Russia, 
France, England, Germany, and Italy. To the 
right of the dome is the Norwegian, and in the left 
transept the Swedish section, both, however, ex- 
tending through several courts on each side of the 
main hall. The art galleries are at the other end of 
the large hall. Horticulture, forestry, sanitary 
science, and fishery all have separate, commodious, 
and mostly very stylish and good-looking buildings 
situated along the southern boundary of the grounds, 
in the south-western boundary of which is a whole 
nucleus of buildings for the various agricultural 
purposes, live stock, dairy farming, including a 
beautiful working dairy and agricultural machi- 
nery and implements, among which cream sepa- 
rators and other dairy appliances are prominent. 
On a separate site, which a street divides from 
the principal grounds, with which it, however, is con- . 
nected by a large bridge, are the machinery hall, 
where machinery is shownin motion, the large build- 
ing for a number of industries excluded from the 
main industrial hall, the buildings for the exhibits of 
the army and navy, tl:e boiler-house, &c. A large 
electric lighthouse stands between the two military 
exhibitions, and in the open are shown a great 
many large exhibits, comprising a torpedo boat, 
railway carriages, agricultural machinery, and im- 
plements, &c. 

The complete catalogue is not ready yet, as there 
has been some delay on the part of several foreign 
countries, but the Scandinavian exhibitors number 
no less than 8918, divided in six main sections, 
viz.: 1. Industry. 2. Domestic industry, sanitary 
science and appliances and instruction. 3. Agri- 
culture. 4. Horticulture, fishery, and forestry. 5. 
Army and navy and machinery. 6. Fine arts. 
The most important sections are industry, with 
2489 exhibitors ; machinery, sub-divided into in- 
dustrial machines, implements, and appliances, 
machines, implements, and appliances for agri- 
culture, and means of transport, with 1586 exhibi- 
tors ; and agriculture, with 1535 exhibitors. 








SOCIETY OF TELEGRAPH ENGINEERS 
AND ELECTRICIANS. 
ACCUMULATORS v. TRANSFORMERS, 

Ar the meeting of the above Society, held on 
Thursday, the 16th inst., Mr. Crompton replied to 
the discussion on his paper (see ENGINEERING, pages 











May 25, 1888.] 


ENGINEERING. 





519 








392, 413, and 436 ante) on central station lighting. 
In opening his remarks he stated that it was difficult 
to reply briefly to so long a discussion ; he should, 
however, endeavour to condense his observations as 
much as possible. Mr. Hammond seemed to be 
under the impression that he (the speaker) had 
spoken of his installations as advertisements. What 
he had really said was that they were pioneers, 
undertaken with a view to familiarise the public with 
the light. He must, however, apologise for speak- 
ing of Eastbourne as an overhead installation. 
Another misunderstanding had occurred with regard 
to Professor Forbes. The paper was not intended 
to be a general paper, but to show that in the case 
considered the alternate current system offered no 
advantages. No doubt when overhead wires were 
used the alternate current system was very good 
and was probably cheaper, but he wished to confine 
the discussion to the case he had considered in his 
paper, that was, the lighting of London. Mr. Kapp 
did not consider the load lines exhibited applicable 
to London, as he thought that office lighting would 
tend to fill up the gaps, rendering the curve more 
uniform, but this the speaker was unable to admit, 
asin London the offices and residential districts were 
quite distinct. It was no doubt true that the use of 
motors would tend to equalise the curve, which 
would be a great advantage to the supplying com- 
pany, as speaking generally their expenditure is 
proportional to the greatest height of the curve, 
whilst their receipts are proportional to its area. 
But as all this would be to the advantage of the 
battery transformer system, he had thought that it 
would be fairer in his paper to leave it out of 
account. Turning to the Tables, Mr. Kapp thought 
that they might be able to save on the expense of 
laying the cables by using a lead-covered cable, which 
cost more in itself than what he (Mr. Crompton) pro- 
posed to use in the alternate current system, and such 
acable Mr. Kapp thought could be laid at 3s. per 
yard. In this, however, he was mistaken, as the 
lowest charge levied by the vestry in any case was 
251. per 100 yards, which for wood and asphalt 
paving was more than doubled. In his paper he 
had taken it at the very low figure of 5s. per yard, 
so that it would be impossible to affect any reduction 
on the lines suggested by Mr. Kapp. Turning to 
the second Table, his system of laying mains had 
been very severely criticised, but General Webber 
had misunderstood it. The insulators were not 
fastened to the roofs, but supported on pillars and 
he could not in consequence conceive in what way 
the mishaps prophesied by General Webber could 
occur. They had now had over a year’s experience 
of the system, and the past had been a very severe 
winter, yet the insulation was as high now as when 
first laiddown. With regard to cables, it was easy to 
obtain a high resistance at the commencement, 
but as new branch mains were added on, the 
insulation was injured. He was, in this parti- 
cular, speaking from practical experience, and this 
was the point where he thought the greatest 
difficulties would crop up. Recurring to his own 
system, he was perfectly aware that there were 
situations where the culvert could not be adopted, 
but it was a mistake to suppose that a depth of 
18 in. was required. He had employed it success- 
fully with a depth of only 4in. A considerable 
width was, however, required, as it was his practice 
to separate the cables from each other by bricks 
laid between them. Most of the makers of alternate 
current machines seemed to think that he had 
under-estimated the cost of these dynamos. Pro- 
fessor Forbes, however, expressed an opposite 
opinion, which was no doubt due to the plan of 
construction of standard sizes only adopted in the 
United States. Mr. Kapp had stated that he had 
over-estimated the number of transformers required, 
but if the number was reduced there would have to 
be a corresponding increase in the cost of the dis- 
tributing mains, which would more than compensate 
for any reduction in the outlay on the transformers. 
With respect to the efficiency of transformers, his 
statements had been traversed by several of the 
speakers, and Mr. Mordey had written to him on 
the subject, but even if he adopted the figures 
given, it must be remembered that 60 per cent. of 
the lighting was done at the lowest efficiency 
with the alternate current system, whereas the 
proportions were just reversed with the battery 
system. Mr. Swinburne had pointed out that alter- 
nate current transformers did not regulate, and 
this was another serious difficulty in their adoption. 
As to the batteries, he must point out that he 
used the accumulators simply as transformers, and 








this accounted for the high efficiency he had ob- 
tained. He had been asked why he had not referred 
to the Colchester experiment, but he had not done 
so, because this system was totally different from 
the one he had proposed. After all he was a little 
timid about batteries, and possibly when he had 
gained further experience he might be able to 
reduce his figures. Professor Forbes had objected 
that this paper treated of a hypothetical case, but 
the whole of his figures were based on experience ; 
he had done it before, and could do it again. Mr. 
Kapp had stated that they would not be allowed to 
use a potential of 450 volts, but he could prove to 
Colonel Armstrong that there wasno danger. Both 
Mr. Preece and Professor Forbes had expressed 
surprise at his claim of 80 percent. efficiency for the 
batteries, but he had actually obtained this at 
Vienna with the E.P.S. cells, and much more at 
Kensington with the Howell. Mr. Gordon had 
shown what was the opinion of the speaker’s firm 
as to the question of depreciation, and during his 
recent visit to Vienna he had found that the supply 
company there were not willing to contract with 
others to maintain the cells at the rate of 10 per 
cent. per annum, as they thought they could do it 
themselves for less. Mr. Kapp was wrong in sup- 
posing that 4 per cent. variation of potential was 
very noticeable in the lamps. Mr. Hammond’s ex- 
perience of steam engines appeared to have been very 
favourable, but his own had been rather different, 
as belts would come off without a moment’s warning. 
Because the speaker had in his paper in referring 
to accumulators made use of the words ‘‘I am 
told,” Professor Forbes had remarked that the whole 
paper was based on hearsay evidence; but he was 
now going to show that the ‘‘ boot was on the other 
leg,” and that Professor Forbes’s remarks were the 
ones based on hearsays, whilst his were drawn from 
practical experience. He would put it to the meet- 
ing, had there been a single paper this session con- 
taining so much commercial and practical informa- 
tion? They had had papers on various scientific 
subjects, but members were very chary in giving 
commercial information that might be of use to 
rivals. He had however tried to put himself above 
this feeling and had given information which would 
be of great use to men like Professor Forbes, who 
had never laid a main in their life, never executed 
a contract, and never checked a contractor's charges. 
However, if Professor Forbes knew nothing about 
contracts he ought to be an authorityon figures, and 
he therefore proposed to examine a few of these, 
from which they might judge of the probable value 
of the remainder. Professor Forbes had gravely 
informed them that 6000 kilowatts were got in 
America from 1000 indicated horse-power. This was 
a monstrous statement, meaning that there was a 
loss of only 11 per cent. in the engine and dynamo 
alone. We rather fancied ourselves with regard 
to engines in this country, and the best in the world 
was Mr, Willans’ high-speed engine which had been 
copied in America by Westinghouse. Now the best 
that had ever been done in this country, and that 
only within the last few days, was to reduce the loss 
to 18 per cent., and Professor Forbes must admit 
that he was wrong. In the Grosvenor Gallery instal- 
lation the estimates were based on a consumption 
of 181b. of coal per electrical horse-power. He 
could not give the figures for the battery system 
yet, but as soon as his large plant was working at 
Kensington he should have great pleasure in allowing 
experiments to be made to determine it. Summing 
up he had shown that the alternate current system 
was more expensive, and must be always in motion. 
In the battery-transformer system the plant was 
smaller and need not be always moving, and there 
being thus a saving in labour. With the accumu- 
lator-transformer system there was but a slight 
saving in the mains, and there could be no income 
from motors, and it cost more for fuel than the 
battery-transformer system. If, however, at some 
future date, other people would bring forward figures 
on the other side he should be delighted. 


Tue Fire Risks oF Erectric Licutine. 


The adjourned discussion on Mr. Preece’s paper 
was opened by Mr. Heaphy, who said that in May 
last the Committee of the Society of Telegraph Engi- 
neers had agreed that there should be a set of rules 
of the Society dealing with the general principles, 
which should be followed by the Phoenix rules ; 
that the name Phoenix should not appear on the 
cover, but that there should be only an acknowledg- 
ment in the text of the source from which the 
latter were obtained. This proposal at the time 








seemed satisfactory to both the Phoenix Company 
and the Committee, but shortly afterwards an 
attempt was made to alter the acknowledgment 
clause, and to this the Phcenix Company were un- 
able to agree. Another attempt had been made to 
secure uniformity, the Phoenix rules being issued 
under the name of the fire office rules, the sole 
acknowledgment again being a clause in the text. 
As, however, it was incorrectly stated on the cover 
that these rules had been adopted by the leading 
companies, the rules had to be withdrawn. The 
Phoenix would always insist in having this acknow- 
ledgment clause, or otherwise they might lose their 
copyright, though last week a speaker had stated 
that there was no copyright, owing to the resem- 
blance of some of the rules to those previously 
issued in America. 

Mr. Human remarked that on the last occasion 
Mr. Preece had criticised adversely one of the rules 
issued by the Guardian and Westminster offices in 
reference to the insulation of an installation. Mr. 
Preece had, however, misunderstood it, as the rule 
simply referred to the initial insulation of the 
mains and not tv the installation as a whole. With 
regard to the question of leakage they thought they 
could safely leave this to the engineers, as it was 
more important to them than to the offices. Mr. 
Preece had said that the leakage could easily be 
tested, but practical men informed him that in 
small installatians it was not so, as very delicate 
galvanometers would be required. 

Lord Crawford objected to the multiplication of 
rules ; at the Grosvenor Gallery they had found that 
installations put up in accordance with the Phoenix 
rules were the most satisfactory, and they had 
therefore concluded not to supply any houses in 
which the fittings had not been inspected by the 
Phoenix Company. Withregard to Mr. Crompton’sre- 
mark about the amount of fuel used at the Grosvenor 
Gallery per indicated horse-power, he thought that 
gentleman must have misplaced a decimal point, 
and had intended to say 1.8 lb. 

Mr. Gorham observed that the contractors did not 
require any alteration, as they were satisfied that 
any change must be for the worse, and after 
some remarks from Mr. Shoolbred, Mr. Pryor 
said he was unable to understand Mr. Heaphy’s 
objections. The fire offices were not in a posi- 
tion to protect contractors, and though they were 
quite ready to admit that good installations 
were safe ones, yet the latter particulars were 
the only thing they had to attend to. Moreover, 
they did not want to make it necessary to inspect 
installations any more than they did with gas- 
lighting. It was true that inspection was at present 
necessary, but they did not want to make it a per- 
manent thing, and they could not, therefore, accept 
the Phcenix rules. What they wanted was rules 
that could be easily understood and tests that could 
be easily carried out. 

Mr. Hammond said he would take the oppor- 
tunity, now that they had got representatives of so 
many of the offices present, to propose to them 
that they ought to give a 15 per cent. reduction on 
electric lighting risks as compared with gas. 

In replying, Mr. Preece said that he had hoped 
that members in discussing his paper would have 
related cases of accidents from electric lighting 
which had come under their own observation, but 
the discussion had taken another turn. Some of 
the members seemed to think that this question was 
one affecting contractors and insurance offices only, 
but he maintained it was of even greater import- 
ance to the consumers, as it protected them against 
scamped work. Mr. Human had expressed some 
doubt as to the possibility of measuring the leakage 
in small installations, but any budding electrician or 
telegraphist could easily do it with a galvanometer. 





THE GLASGOW EXHIBITION. 
THERE is a very good display of machinery at 
the Glasgow Exhibition, and during the past week 
a very great many additions have been made to the 
display. Of course no one expects the engineering 
partof an exhibition to be complete until a month 
or so after the opening day, and in this respect 
Glasgow compares favourably with the majority of 
the exhibitions held during the past few years. 
Much, however, still remains to be done, and un- 
fortunately for our purpose it is the new features 
that appear mostly behindhand. The old stagers 
that have done duty over and over again, until they 
are as much matters of course as the American bar 
or the switchback railway, are generally in place in 
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good time ; in fact, with some of them the process 
of exhibiting must have become almost automatic. 

There is one point about this Exhibition that will 
perhaps be a little disappointing to strangers. One 
would have thought that in the metropolis of ship- 
building and marine engineering there would have 
been a very fine display of marine engines and 
shipping appliances generally. This, however, is not 
the case. Thereis only one pair of marine engines 
anything above launch size, and these are only 
big enough for a small yacht. There are three 
very fine working models, including those of the 
Sardegna, which have already done duty at the 
Newcastle Exhibition, and one or two examples of 
Batchelor’s model drawings. Steam winches, wind- 
lasses, and steering gears, are also not a strong 
class, at least compared with the displays of the last 
few years, notably the Tynemouth Exhibition and 
the Islington shows. There are some fine models, 
but here again the collection is not equal to that 
which was shown in Liverpool two years ago. On 
the whole we think the marine department hardly 
supports the high reputation of the Clyde as the 
greatest centre of shipbuilding the world has ever 
seen. 

There is, however, one feature in which the Ex- 
hibition is especially strong, and that is, the — 
steel exhibits. These we propose dealing wit 
briefly in our present notice. 

On entering the machinery section from the main 
building, the first thing that attracts one’s notice 
is the fine display of steelwork contributed by the 
Steel Company of Scotland, the examples they 
show of their work bearing evidence to the remark- 
able advances made within quite recent times in 
the manufacture and manipulation of mild steel. 
A prominent object on this stand is a steel dome 
about 5 ft. in diameter, stamped from a steel plate 
$ in. thick, There is a gun trunnion ring of cast 
steel, a steel plate 18 in. wide, 130 ft. long, and 
#in. thick. This has been rolled into a spiral of 
fifteen turns, and is a very striking object. Riley’s 
patent steel sleepers are shown ; in these the chairs 
are bossed out, so as to prevent cutting the sleeper. 
There are large cast steel marine engine frames, 
propellers, cylinder covers of large size, pistons, 
&c. A cylinder cover for H.M.S. Marathon, 
machined and finished, is a fine example of steel 
casting. There are of course boiler fronts flanged 
and doubled into all possible shapes to show the 
malleability of the metal. There are two ,}; in. steel 
plates, which have been dished by having 8 oz. of dy- 
namite exploded on each one. There is a depression 
about 6 in. deep and 2 ft. across, which is as regular 
almost as if it had beenmade in a press, the metal not 
being broken or abraded in the least degree. Out- 
side the stand are examples of large welded steel 
tubes with Riley’s patent joint, rolled blanks for 
eye-bars, and a vast quantity of other examples of 
steelwork, some of large size, and machined, show- 
ing that the Steel Company of Scotland have no 
insignificant collection of heavy machine tools in 
addition to their steelmaking appliances. 

On the next stand Messrs. Colville and Co. also 
show specimens of steel. A big boiler plate is the 
most conspicuous object on their stand. Another 
boiler plate, 4ft. 6in. square by lin. thick, has 
been folded cold so closely that the curves at the 
bend are not above 1 in. radius. They also show a 
6} in. steel bar bent cold to a #in. radius. There 
is also a Gin. by 6in. by fin. angle bent and folded 
over in a manner that shows the ductility of the 
metal very plainly. 

Hadfield’s Steel Foundry Company, Sheftield, are 
on the next stand. They exhibit about 50 tons in 
all of steel castings of different descriptions for rail- 
way, shipbuilding, and other purposes. They show 
cast-steel projectiles, one for a 9.2 in. breechloading 
gun which had penetrated 24? in. wrought iron 
without injury. The striking velocity was 1780 ft. 
per second and the energy in the projectile was 
9200 foot-tons ; 150 lb. of cox0a powder were used. 
There is also a 6 in. projectile which had passed 
through 8 in. of wrought-iron plate. There is a fine 
example of a dredger bucket, cast-steel roof stay 
bars for locomotive fireboxes, and a locomotive 
driving wheel 8 ft. 6in. in diameter. On this stand 
there are a large number of test bars and fractures 
of manganese steel and articles made from the 
material, amongst them an axe, lengths of wire, &c. 
There is also a medallion casting of the late Lord 
Beaconsfield, which, in order to create no feelings of 
jealousy, is fianked by another medallion of Mr. 
Gladstone. A heavy pinion, large propeller blades, 
large hydraulic rams and cylinders, and many other 





objects of this kind, are also shown. There was also 
a forged cast-steel projectile, which had penetrated 
9in. of compound armour, by Cammell, the steel 
face of the plate being made specially hard, having 
1} per cent. of carbon. The striking velocity was 
1876 ft. per second and the energy 2462 foot-tons. 
In this projectile the end appeared to be broken 
off, and there seemed to be a crack extending right 
throught in the middle part. This is said to have 
been the first English projectile which had success- 
fully pierced compound armour plate. 

On the next stand Messrs. Cammell and Co. show 
a model of a compound armour plate which had 
been tested on H.M.S. Nettle. A prominent object 
on the front of the stand is a forged steel gun core 
for a 58-ton gun. The weight is 25 tons, and it 
appeared about 2 ft. 4 in. in diameter, and 35 ft. 
long. It is turned outside and bored. Another 
fine example of steel forging is a heavy marine shaft, 
and there is also a steel trunnion ring for a heavy 
gun. There is also a very large number of other 
objects in steel, both large and small, on this 
stand. Mr. J. Dickinson, of Sunderland, shows an 
example of his built-up crankshaft, which we have 
already described in ENGINEERING. 

Mr. William Beardmore, of the Parkhead Forge, 
has also a very fine show of steelwork. The most 
striking is the spare hollow steel propeller shaft for 
the Re Umberto. It is 37 ft. long and 214 in. in 
diameter. The diameter of the bore is 134 in. 
The weight of ingots from which it was made was 
51 tons 15 cwt., and the finished shaft was 13 tons. 
The metal had a tensile strength of 28.8 tons, and 
an elongation 28 per cent. in 8 in. Another in- 
teresting object is a strip cut from a steel boiler 
plate 19 ft. 9in. long and 1,5, in. square. It has 
been twisted cold, having 124 turns. There is a 
steel boiler plate 1} in. thick, 22 ft. long. The 
tensile strength of the metal was 28.6 tons, and 
the elongation 26 per cent. This plate was bent 
cold backwards and forwards eleven times, and the 
solid block thus formed was cut to a pyramidal shape, 
so that the plate, 22 in. originally throughout, is now 
only 8 in. atthe top. This is a very fine example of 
the excellence of mild steel for boiler plates. There 
are on this stand four 6-ton steel ingots, which are 
used in building up the structure. There is a three- 
throw marine crankshaft, 15$ in. in diameter and 
21 ft. long. The weight of the ingots was 58 tons 
13 cwt., and of the finished shaft 16 tons 20 cwt. 
The tensile strength of the metal is 28.5 tons, with 
an elongation in 8 in. of 25 percent. A piece of 3-in. 
steel armour plate, made for H.M.S. Victoria, is 
also shown. It hasa tensile strength of 29 tons, 
and an elongation of 30 per cent.in 8in. Thecon- 
traction of area in breaking was 55 per cent. It 
has been folded cold, the radius of the curve being 
about half an inch. There are many other specimens 
of steelwork in this interesting exhibit. 

Messrs. John Brown and Co., of Sheffield, also 
have a very good display. A solid steel shaft in the 
rough is the chief object. This is 60 ft. long and 
18 in. in diameter. It has been forged in the new 
press Messrs. Brown have lately erected. There is 
also a large steel propeller blade for the big Inman 
boat, the City of New York. Its weight is 5 tons. 
There is also shown on this stand what is said to 
be the largest steel plate ever rolled. It is 28 ft. 
by 9 ft. by 1f in. A twin-screw propeller bracket 
of large size is also a notable object on this stand. 
Amongst other things there is steel pan 9 ft. 34 in. 
in diameter by 2 ft. 2 in. deep and an average thick- 
ness of }in. This was pressed out of a flat plate 
10 ft. 8 in. in diameter by hydraulic pressure. 

Messrs. Joseph Webb and Co., of the Irwell 
Forge and Rolling Mills, have a smaller, but very 
interesting exhibit. . The chief feature is their bent 
iron and steel cranks. The largest is an iron crank- 
shaft 7 in. in diameter by 15 in. stroke, bent solid. 
They have a two-throw hard steel crank, 43 in. in 
diameter in the rough, which has been turned and 
finished. This is also bent solid. An interesting 
feature is their square-webbed bent cranks. They 
are bent out of a rectangular section bar, the shaft 
and crank-pin being afterwards swaged round. In 
order to get the square ends to the webs, swell- 
ings have to be left on the original bars, but 
the grain of the iron is never across the section. 
These are very pretty pieces of forge work, as also 
are some stamped loom cranks. These have fiat 
webs, oval in both section and side elevation. In 
this way space is saved, but a sufficiently strong 
web is obtained. Three and four-throw pump 
cranks, weldless iron hoops for flywheels, and other 
excellent examples of ironwork are shown ; amongst 





others we must notice fluted rollers for cotton ma- 
chinery, which must be made from most excellent 
iron to judge by the finish they take and the square 
hole punched in their ends. 

Messrs. John Spencer and Co., of Newburn, have 
also a most interesting show. There isa large cast- 
steel propeller protected against pitting by tin on 
Johnston’s process. There is a cast-steel locomo- 
tive driving wheel 6 ft. 6 in. in diameter, and a 
steel locomotive crankshaft with circular webs. 
There is also one of Foster’s patent crankshafts, 
one of Jackson’s patent hinged buffers, and many 
other examples of Messrs. Spencer’s well-known 
productions. Close by the Farnley Iron Company 
show some fine examples of the Farnley flue, and 
on the same stand, by way of anawful example, no 
doubt, a collapsed plain cylindrical flue. 





NOTES. 
A Proutric INVENTOR. 

THE recent decease of Mr. Thomas Jefferson 
Mayall, who resided near Boston, recalls to mind a 
typical American career. Starting as the proverbial 
poor boy, while working in a rubber mill, he made 
the first rubber belt and also a number of improve- 
ments in machinery. Later in life, he made the 
first cylinder printing machines used for the pro- 
duction of wall paper, and also for gluing, displac- 
ing the former method of printing from independent 
blocks. In the matter of wall paper he increased 
the work of each man by means of his inventions, 
from 100 rolls per day in one colour to 1000 rolls in 
two colours. He was the inventor of the rubber 
cement, and of satin-faced paper ; he was associated 
with the late Charles Goodyear at the time of the 
discovery of vulcanised rubber, in the production 
of which the honours, at least, have been given to 
Mr. Goodyear. His inventions have covered a very 
wide range, including various modifications of re- 
volvers, guns, and rifles, steam apparatus for load- 
ing and firing artillery, ammunition, coffee hulling 
machines, displacing the method of doing it by 
hand in tropical countries, self-acting drawbridges 
and railroad switches. He has taken out over 200 
American and 70 British patents, the revenue from 
them being extensively profitable to him. 


A New Arc Lamp. 

In a communication to the Academie des Sciences 
de Paris, M. C. Pollak describes a form of arc lamp 
in which the regulation is effected by the expansion 
through heating of wires. The current passes to 
the carbons through a brass wire, sufticiently thin 
to be sensibly heated by the passage of the current, 
and which is kept stretched by a helical spring also 
of brass, and the other end of these springs is con- 
nected by a magnifying lever with the carbon- 
holders. Before turning on the current the carbons 
are in contact, but on closing the circuit, the 
current passing through the wires mentioned 
above, causes them to stretch, separating the 
carbons. When the arc is formed, its resistance 
limits the current passing through the apparatus, 
and with it the elongation of the wires, and a steady 
light is obtained. As the carbons waste away the 
increased resistance diminishes the expansion of the 
wires, and allows the two carbons to approach each 
other. It is claimed that with this apparatus the 
light can be maintained for three hours without 
attention, and the relighting in case of extinction is 
automatic, but the intensity of the light increases 
slightly during work. The apparatus is stated to 
work well, giving little trouble, owing to its great 
simplicity, as neither gearing nor electro-magnets 
are employed, the whole regulator being made 
from a block of wood and four brass wires. 


Beteran Rattway Economy. 

The report of the directors of the Great Central 
Belgian Railway for 1887 affords, as usual, some 
interesting data with respect to the working of the 
system. ‘The directors state that favourable results 
have been obtained by the use of metallic sleepers, 
the stability of the permanent way being perfect, 
while the cost of maintenance is sensibly less than 
that attending lines laid with wooden sleepers. 
The number of metallic sleepers laid down upon the 
Great Central Belgian system last year was 6000. 
The results attending the use of steel rails, as com- 
pared with iron rails, upon the Great Belgian Rail- 
way, are also increasingly favourable. The dura- 
tion of the iron rails used upon the first establish- 
ment of the system was found not to exceed seven 
years. The use of steel rails was commenced in 
1869, and the number of steel rails taken up as 
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being no longer serviceable has been inappreciable,|ston southward to Pine Creek, 146} miles ;}and demand, new uses are found for it. One of 
except upon the gradient between Lode-linsart and | Petersburg eastward to the New South Wales bor- | the latest of these is a peculiar form of fire pails 


Marcinelle. The directors sum the matter up by 
stating that since 1869, 66.24 per cent. of the iron 
rails in use have been taken up upon the company’s 
lines, while the replacements of steel rails in the 
same period have been only 0.96 per cent. The 
quantity of steel rails laid down upon the system 
last year was 1999 tons, as compared with 2296 tons 
in 1886. The quantity of iron rails used last year 
was 117 tons, as compared with 173 tons in 1886, 


New Swepisu RIFte. 

A new rifle was lately tried at the military 
school at Rosenberg, Sweden, where experiments 
have been going on for a series of years with a view 
of producing a thoroughly efficient rifle for the 
Swedisharmy. There have been several royal com- 
missions engaged in this important matter, each 
generally upsetting the verdict of its predecessor, 
so that the Jarmann repeater (a Norwegian model) 
with 10.15 millimetres calibre, which found favour 
with the commission of 1880, was entirely discarded 
by the one of 1884, the repeater type being found 
unsatisfactory. The last year’s experiments have 
consequently been conducted with the view of 
producing a rifle of modern calibre, but at the 
same time retaining the Remington breech action, 
which might ultimately be exchanged for a thor- 
oughly practical and efficient repeater mechanism. 
During last summer there were made a series of 
trials with 30 rifles and 50 carbines of a model 
called the ‘‘ 1874-1887 rifle.” These trials have 
been brought to a close, and the result is looked 
upon as extremely satisfactory. The new rifle, 
which has the exceptionally small calibre of 7.5 
millimetres, and which, it must be borne in mind, is 
no repeater, has proved itself to surpass the Jar- 
mann repeater in quickness of firing. Besides the 
percentage of hits with the new rifle, which is con- 
siderably lighter, has been better, and the recoil is 
very slight indeed. The loading movements also 
are not nearly so tiring as with the repeater, the 
movements being very short and convenient. 
Finally, the new rifle is also said to possess the 
advantage of cheapness. 


AGRICULTURAL IMPLEMENTS IN INDIA. 
Annually there is issued from the Government of 
India central printing-office a return of agricultural 
implements and machines which have been tested 
in India, and have been found useful during the 
preceding year. This return is accompanied by 
another relating to the implements which have met 
with marked success since 1882. A good deal of 
the value of the report is lost to manufacturers here 
from the insufliciency of the description of the im- 
plements, and from the names of the agents appear- 
ing and not those of the manufacturers. In the 
first report the opening pages are devoted to ploughs. 
Those which have been most successful appear. to 
have been constructed in India, but their cha- 
racteristics are not described. The winnowing and 
clearing machines tried have not proved as efficient 
as those already in use, known respectively as 
Hunt’s and Mayforth’s. Among the pumps, 
Fleming and Co.’s ‘‘ waterlift” is spoken well of, 
but the price (400 rupees) is prohibitory. In the 
sugar and crushing machinery, Messrs. Thomson 
and Mylne’s centrifugal sugar drier is said to be 
very efficient, but too costly for general use. Of 
Rogers’ sugar mill we read, ‘‘ it seems to be a per- 
fect mill.” Shank’s sugar mill is called ‘‘ excellent.” 
The Behea cane-crushing mill of Messrs. Thomson 
and Mylne is rapidly displacing the native mill. 
Among the hand tools, Messrs. Jessop and Co.’s 
American axes and hatchets are well spoken of. 
Among the machines which have met with marked 
success we have eleven kinds of ploughs, Ransome’s 
winnower, ‘‘McOme’s” (query McOnie’s) cane-crush- 
ing mill, Thomson and Mylne’s mills, Nettlefold’s 
and Yates’s reaphooks, Hunt’s chaff-cuiter and 
mills, Cook’s sugar evaporator, and Mayforth’s hand 

thrasher. 

Sout AvusTraLiAN Raiiways. 

At the close of June, 1886, there were 1211 
miles of Colonial Government railways in operation 
in South Australia. The corresponding length of 
line in operation in the colony at the close of June, 
1885, was 1063 miles. The additional mileage 
opened in 1885-6 related to an extension of the 
southern line from Nairne to Border Town. At the 
commencement of July, 1886, the following ex- 
tentions were in course of construction: Con- 
tinuation of the Great Northern line from Hergott 
Springs to Strangways Springs, 102 miles ; Palmer- 








der, 155 miles; Mount Gambier to Narracoorte, 
64} miles ; total, 467} miles. The aggregate amount 
of capital expended on the South Australian 
Government railways to the close of June, 1886, 
was 8,465,288]. This capital was provided by an 
issue of South Australian Government debentures 
involving an aggregate interest chargeof 3,144,6131., 
to meet which the various lines brought into 
operation had earned an aggregate net profit of 
1,596,726. At the close of June, 1886, the rolling 
stock upon the South Australian Government rail- 
ways stood as follows : Engines, 155; tenders, 
108; passenger carriages, 169; luggage vans, 44; 
goods trucks, &c., 3615 ; and live stock trucks, 339; 
making an aggregate of 4430. The corresponding 
totals at the close of June, 1885, were as annexed : 
Engines, 5136 ; tenders, 90; passenger carriages, 
164 ; luggage vans, 38; goods trucks, &c., 3335; and 
live stock trucks, 326; making an aggregate of 4089. 
The extent of railway in operation in the colony at 
the close of each of the ten years ending with 1885 
inclusive, was as follows: 1876, 302 miles ; 1877, 
327 miles ; 1878, 449 miles ; 1879, 559 miles ; 1880, 
667 miles ; 1881, 832 miles ; 1882, 945 miles ; 1883, 
998 miles ; 1884, 1059 miles ; and 1885, 1063 miles. 
The gross receipts in 1876 were 209,199/.; in 1877, 
198,0231. ; in 1878, 276,9951. ; in 1879, 323,405). ; 
in 1880, 437,082/.; in 1881, 412,624/.; in 1882, 
460,1091. ; in 1883, 517,626/ ; in 1884, 606,5391. ; 
and in 1885, 643,850/. During the ten years ending 
with 1885 inclusive, the number of miles opened for 
traffic increased to the extent of 252 per cent. The 
increase in passenger traftic in the same period was 
218 per cent., and that of the goods traffic, 150 per 
cent., the expansion in the gross receipts being 201 
per cent. 
THE VierLtE Montacne. 

The Vieille Montagne Zinc Mines and Foundries 
Company is one of the best established, and, upon 
the whole, one of the most prosperous industrial 
enterprises in Europe. The profits realised by the 
company in 1887 were 156,758/., as compared with 
125,7291. in 1886, showing an increase of 31,0291. 
last year. This improvement was partly attri- 
butable to a rise in the price of zinc during the 
last four months of 1887, The change for the 
better was also partly attributable to economies 
realised in the company’s working operations. 
The advance in the price of zinc in the closing 
months of 1887, was wholly due to an under- 
taking or agreement arrived at among the principal 
zine-producing firms. The directors of the Vieille 
Montagne justify this combination on the ground 
that it was calculated to secure a fair remuneration 
to the capital invested in the zinc trade ; but, at 
the same time, they deprecate any attempt to secure 
unnaturally high prices, as they believe that such a 
course would ultimately be attended with serious 
inconveniences. The company’s works produced 
last year 52,301 tons of rough zine, 46,902 tons of 
rolled zinc, and 8438 tons of zinc white. Out of 
the profits realised last year the directors recom- 
mend a dividend of 10s. per tenth share, or at the 
rate of 15.63 per cent. per annum, in addition to 
5 per cent. per annum also paid as statutory interest, 
making the whole return last year upon the nominal 
capital of the company 20.63 per cent. per annum. 
It is further proposed to devote 19,075l. to the 
redemption of the cost of sundry works and im- 
provements. A special allocation of 40,000/. is also 
made out of the profits of 1887 to what is known as 
the ‘‘ fund of foresight ;” the object of this fund is, 
of course, to enable the company to provide for 
future eventualities, and especially for a fall in 
prices. In addition to the fund of foresight, the 
company has also a standing statutory reserve fund, 
and an allocation of 11,404], was made in pursuance 
of the statutes to this latter fund out of the profits 
of 1887. While the main business of the directors 
is, of course, to earn as good a dividend as possible 
for the shareholders in the company, they are not un- 
mindful of the interests of the working staff, and it 
is satisfactory to find that a savings fund has been 
organised for their benefit. At the close of last 
year the amount deposited in this fund by the com- 
pany’s workmen and employés was 68,8631. 


INDURATED Fisre Fire Pats, 

Some of the new applications of wood pulp treated 
to form the composition known as indurated fibre 
have been referred to in ENGINEERING on July 1, 
and September 2, 1887. As the peculiar features 
of this composition are developed by experience 





for protection in American mills. It has been stated 
on the authority of an American underwriter that 
his experience has shown that notwithstanding the 
remarkable elaboration to which they have deve- 
loped the fire protection of mills, still half as many 
fires again are put out by means of fire pails as by 
any other form of fire apparatus. The visitor to 
American mills will notice these pails placed in 
great abundance throughout establishments and 
constantly kept filled with water. The manage- 
ment naturally have a great deal of difficulty in 
conforming to the requirements of the underwriters 
both on account of the deterioration of the pails and 
the tendency to use them for other purposes ; also 
on account of the difficulty of maintaining the con- 
stant espionage necessary to replace losses by eva- 
poration. Ordinary wooden pails have been practi- 
cally abandoned years ago, because the wood would 
decay and the hoops rust and fall off, rendering the 
life of such a pail very short; therefore the gene- 
rality of pails have been made of galvanised sheet 
iron, The efforts to make a pail of paper or of 
vulcanised rubber have not been successful. A pail 
for fire purposes, one of novel form and design, has 
been made of indurated fibre. In the middle of 
the bottom there is a hemispherical projection which 
prevents the pail from being set independently upon 
a flat surface, while the projecting chines allow it 
to rest neue | upon a shelf provided with an aperture 
large enough to receive the bulge. This insures 
that the pails will not be diverted to other uses, 
providing a very practical method of philanthropy—- 
insuring rectitude by removing temptation. These 
pails can be hung, or placed on shelves, as conve- 
nience may dictate, while the peculiar resistance of 
the material allows the use of saline or other non- 
freezing solutions to be placed in pails used to pro- 
tect unheated buildings during the winter. The 
idea of making a pail with a hemispherical bottom 
is not novel, as it has been tried in a number of 
instances; but the difficulty has been the lack of 
any salierit part to grasp on the under part of the 
pail, smaller than the hemispherical bottom which 
feels like a large ball, preventing any one from 
directing the body of water as it is thrown from the 
bucket. But in the new form of pail referred to, 
one can place the fingers under the chines, and 
direct the body of water as from an ordinary bucket. 


Civit ENGINEERS’ GRIEVANCES. 

Last week, in calling attention to the grievances 
of civil engineers in India, we stated that civil en- 
gineers had been led to believe that 10 rupees might 
be taken as equivalent to 1l. sterling, and that their 
chances of promotion would be good. The Cooper’s 
Hill prospectus for 1875 is now before us. On page 
11 we find the following note: ‘10 rupees are 
nearly equivalent in value to ll. sterling.” Again, 
on page 2, the relative values of the rupee and the 
sovereign are thusindicated : ‘‘ The salary of which 
grade is 4200 rupees (about 4201.),” and again, ‘‘ the 
salary of which grade is 3000 rupees (about 300/.).” 
Would not most British-born subjects between the 
ages of seventeen and twenty take this to mean that 
they might calculate their prespective pensions and 
furlough pay at the rate of 2s. to the rupee or very 
nearly so? Were these sentences rewritten now, 
when the Government rate of exchange is 1s. 5d. 
to the rupee and the commercial rate about Is. 4}d., 
they would stand thus: ‘‘ the salary of which grade 
is 4200 rupees (about 290/.)” and ‘the salary of 
which grade is 3000 rupees (about 210/.).” On 
pages 10 and 11 we have the following: The 
various ranks of the department are as follows : 


Salary per 
Annum, 
8. 
Chief engineers, first class 30,000 
. an second class ... 24,000 
se e third class : aa 21,600 
Superiotending engineers, first class ... 19,200 
“6 = second class 16,200 
- ‘ third class... 13,200 
Executive engineers, first grade 11,400 
“ ee second grade 9,600 
es a third grade 7,800 
at ie fourth grade 6,600 
Assistant _ first grade 5,400 
pa © second grade 4,200 
a third grade 3,000 
Apprentices al rp 1,200 


Surely the successful candidates for appointments 
as second-grade assistant engineers saw a brilliant 
prospect before them. And the prospect was bril- 
liant. Unfortunately, however, the flow of pro- 
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motion has been retarded, partly by the reduction 
of expenditure on public works, and partly by the 
inability of senior men to retire owing to the depre- 
ciation of the rupee and the consequent reduction 
of their pensions. Unless some relief is found, 
numbers of men will have to retire before attaining 
the rank of superintending engineer (which would 
entitle the holder to a pension of 5000 rupees per 
annum) on a pension of 4000 rupees, which is at 
present equivalent to about 2801. and is likely to 
decline still further. This cannot be called a bril- 
liant outlook for men who have passed a stiff 
competitive examination and undergone an expen- 
sive technical education. 


THE CONTEMPLATED BERGEN-CHRISTIANIA RAILWAY 
IN Norway. 

The preparatory works in connection with this 
railway, equally notable for its importance and the 
natural difticulties that place themselves in the way 
of its completion, are progressing, and some in- 
teresting particulars as to the nature of some of the 
latter have quite recently been laid before the 
Norwegian Diet. Several portions of the line, 
Grorud-Hakkedal, Skoien-Kolbu, and Lefra-Gol, 
have been examined, and on the latter portion is a 
section worked with a maximum’ gradient of 1 in 53. 
This figure has, however, only been reached by 
making this section 107 kilometres longer than the 
natural distance, and there appears to be several 
other equally unfavourable circumstances connected 
with them. As regards the mountain passes the pre- 
liminary surveys have not yet been completed ; 
the height above sea level of the Gjeiterryg has 
been ascertained to be 1224 metres, which is 75 
metres less than the highest point on the Finsedal 
line at Tangevand. It has, however, been proposed 
to place the line at the former place at a height of 
only 1145 metres, or 79 metres below the Gjeiterryg, 
which will reduce the length of the line about 
3 kilometres, but necessitate a tunnel 2750 metres 
long, a feature which has been somewhat un- 
favourably criticised. Besides this tunnel there 
will on the Aurlands line be the Klovefjeld 
Tunnel of 3800 metres, the Shundal Tunnel 
of 1500 metres, and the Graverhals Tunnel 
of 4290 metres. On the Ulvik line a maximum rise 
of 1 in 50 has been obtained by using 25.3 kilo- 
metres for the descent from the Memorge to the 
Herbergsryg. The present plan takes the railway 
from the Aust Valley to the North Valley at a 
greater height than was originally intended, with- 
out necessitating a longer tunnel than 2400 metres ; 
this has also somewhat reduced the length of the 
line and improved its position. It is proposed to 
continue the works on the Ulvik and Aurland 
line and the likelihood of several other lines has 
been suggested. The reports also contain some 
interesting results of a number of snow measure- 
ments, which have been taken at several mountain 
passes during the winter 1886-87. On the section 
Rundalen, Molda, and Finsedalen 1983 measure- 
ments were taken, of which 567 were under 1 metre 
and 277 between 2 and 3.5 metres. On the 
projected Ulvik line in the Aust Valley 145 
measurements were taken in February and 146 
in April, 1887. The latter gave the following re- 
sults : 


14 measurements 0.0—0.5 metres snow, 
10 0 ” 
36 ; ‘ af 
60 “. . ” 
18 g. . a 
6 . ” 


At one measurement the 5 metres pole did not 
reach the ground. On the Aurland line the 
measurements have given the result, that there was 
only little snow in the higher portions, but in the 
lower parts occasionally 4 to 5 metres of snow. <A 
report by Captain Lund points out that the wind 
probably will keep the more elevated portions of 
the line free from snow. 





METALLURGICAL LABORATORIES, K1nG’s CoLLecr, Lon- 
pon.—These laboratories are open daily and cn one even- 
ing a week for the practice of assaying and for the study 
of metals and alloys. The work is not confined to the 
students of the Engineering Department of the college, 
but persons of anyage are admitted at all hours during 
which the college is open. Each individual works by 
himself, and the hours of attendance are made somewhat 
elastic, and suitable to those who, having other engage- 
ments, are rendered somewhat irregular or uncertain in 
their attendance; thus, many engineers in practice, wish- 
ing to acquire knowledge of or proficiency in assaying, 
have availed themselves of the possibility of work for 
three, two, or even one day or part of a day in the week. 





THE CYCLONE PULVERISER. 

On Wednesday last there was given, at the Gun- 
street Mills, Spitalfields, an exhibition of the powers 
of the cyclone pulveriser, a new reducing machine of 
American origin. It consists of two fans of the pro- 
peller type, about 30in. in diameter, placed opposite 
to each other in a casing, and revolving in opposite 
directions on shafts slightly inclined to the horizontal, 
so that the fans are 9in, apart at the top and 2in. at 
the bottom. These fans, which rotate at from 1800 to 
2000 revolutions per minute, create inside the casing 
powerful vortices, and it is by these that the grinding 
is effected, the material to be ground only occasionally 
touching the fans or the casing. This material is fed 
in through a hopper, and on falling into the space be- 
tween the fans is caught up in one of the vortices and 
whirled round by it, in the course of which it comes 
in violent contact with other material caught in the 
other vortex and carried round in the opposite direc- 
tion. ‘These shocks rapidly reduce any dry material 
whatever to powder, and when this is sufficiently fine 
it is sucked off by an additional fan acting as a dust 
collector, and carried over a series of hoppers. The 
coarser particles are deposited in the first hopper, and 
the lighter carried further on, so that the ground mate- 
rial is automatically graded. The size of the grinding is 
regulated by partially closing the suc tion to the collect- 
ing fan, and so reducing the violence of the draught, 
which is then only able to carry off finer particles, 
The machine is constructed almost entirely of cast iron, 
the two grinding fans being of chilled metal, and the 
sides of the casing are lined with replaceable pieces 
of the same material, so that the wearing away of 
what may be called the working parts of the machine, 
is very slow, and worn-out parts can be easily and very 
cheaply replaced, a new pair of fans costing only about 
20s. The machine shown was said to be capable of 
reducing 2 tons of Carolina phosphates per hour, and 
a proportionate quantity of other material, using about 
25 indicated horse-power. It isaverred that it will re- 
duce any material from a keg of nails to a bundle of 
feathers, and as all the grinding is done by the mutual 
attrition of particles of the substance dealt with, the 
wear is slight ; and, as noticed above, the working parts 
are easily replaced. We were informed that the machine 
exhibited would cost about 350/., and was capable, in 
dealing with gold quartz, of replacing 20 to 25 
stamps, the cost of which is much greater. The new 
machine has also the very great advantage of con- 
centrating the gold at the same time that it grinds 
it, for on being carried away by the blast, the gold 
being much heavier than its gangue, is deposited 
mostly in the first hopper, whilst the quartz passes 
on to the others. Messrs. Cooper, McCarme, and Co., 
1, Fenchurch-street, E.C., are the agents for the 
machine. 








TRANSMISSION OF POWER BY WATER 
AND AIR. 
To THE EpiToR OF ENGINEERING. 
Srr,—I think Iam mistaken in supposing that the heat 
ergs during adiabatic compression is the same as the 

eat generated during isothermal compression, but I am 
not fully satisfied on this point. I have, however, no wish 
to discuss this question further with Mr. Hanssen, and 
therefore for the purpose of the present discussion am 
willing to allow that the heat generated during isothermal 
compression is greater than the heat generated during 
adiabatic compression, but if this is so, the fact only fur- 
nishes an additional argument in favour of adiabatic com- 
pression. 

If after adiabatic compression the air is cooled down to 
the temperature of the free air without change of volume, 
the heat required to restore it to the adiabatic tempera- 
ture and pressure is equal to .1685 G (T:—T;), the value 
stated x Mr. Hanssen, the coefficient .1685 being the 
specific heat at constant volume, but after isothermal 
compression the heat required to restore it to the adia- 
batic temperature and volume will be equal to G (T,—T,) 
multiplied by the specific heat at constant pressure, viz., 
.2377, which is 47 per cent. more. The reason for this is 
correctly stated by Mr. Hanssen, viz., that the expansion 
takes place against constant pressure. The explanation of 
the reason is, however, an admission on Mr. Hanssen’s part 
(very uncandidly made) that his estimate of 44.1 thermal 
units is wrong. Whether the air is confined in a cylinder 
provided with a piston or is flowing in a pipe passing 
through a heating apparatus, 62.2 thermal units must be 
imparted to the air to restore it to its adiabatic tempera 
ture and volume after isothermal compression. The 
heat transmitting power of cast-iron pipes depends entirely 
on the medium by which they are surrounded, and the 
loss of heat by the fluid passing through them depends 
on the rate of flow and length of pipe as well as the con- 
ductivity of the pipe. Ifthe rate of flow in the instance 
quoted by Mr. Hanssen was equal to the usual rate of 
about 20 ft. a second, the air must have lost in passing 
through a pipe surrounded by heated atmospheric air 
190 deg., in little over two seconds. 

What value can we attach to the pretensions of a man 
to be an authority on air compressing, who says he has 
made the clerical error of using the ratio of compression 
instead of its reciprocal in a short formula in which the 
symbol occurs three times, and how can one reconcile 
the statement about the clerical error with the statement 





that the volumes vary directly as the .7093 power of the 
pressures? Is there another clerical error in that state- 


ment? If we substitute 1 for R in his formula, the ex- 


pression reduces itself to 


Ro n- 
In other words, it is equal to the fraction which he de- 
scribed as absolutely and entirely wrong. Mr. Hanssen’s 
position is like that of a horse floundering in a quagmire— 
the more he struggles the deeper he sinks, 

Mr. Hanssen’s practical experiences are of a most re- 
markable character, but I am afraid they exist mostly in 
his own imagination. So far as my water-pressure engine 
is concerned, he professes to know much more than I do, 
although I do know that he never saw tt at work. 

Mr. Hanssen’s airy criticism of my summary of losses 
which are necessarily incurred after the air leaves the re- 
ceivers is a tacit admission that my estimate is moderate, 
Tf he could have proved excess in a single item he would 
have done so, 

The question of loss due to friction in transmission is 
simply a case of percentage, so far as the total efficiency 
is concerned. 

Wii1am DoNnaALpson, 

Westminster Chambers, May 23, 1888. 





ROLLED STEEL RAILWAY TYRES. 
To THE EpitTor oF ENGINEERING. 

Srr,—In your issue of May 11 Messrs. Hansell and Co. 
desire to know the average life of the above, so as to inform 
their clients for tramcar wheels. The life of this tyre on 
a railway would be misleading applied to a tramway. 
The smallest diameter of railway wheel generally used in 
this country is 36 in., the largest tramway wheel 30 in. ; 
consequently the wear would depend upon the diameter 
under the same conditions. The conditions, however, are 
widely dissimilar. On a railway there are comparatively 
clean rails, elastic road, heavy loads, quick speeds ; on a 
tramway, gritty rails, rigid road, light loads, slow speeds 
—everything reve:sed. Besides this, the usual width of a 
railway tyre is 5 in., with bulk of flange practically un- 
limited ; on a tramway this tyre is necessarily confined to 
about one-half this width with a diminutive flange to get 
into the street rail groove. 

When the modern street tramway was introduced into 
Europe, in nearly all cases railway engineers were em- 
ployed, and they made the not unnatural mistake of 
treating a tramway as a railway on the street. Expe- 
rience soon proved that whatever rolling stock was suit- 
able for the railway was unsuitable for the tramway, and 
vice versd. The North Metropolitan Tramway Company, 
for instance (the earliest and largest system of modern 
tramways here), had all their tramway cars at first fitted 
with the railway steel-tyred wheels, but it was found that 
the narrow groove, gritty rails, and frequent skidding 
wore the wheels out in a very short time, and recourse was 
had to the chilled wheel now in universal use on tram- 
ways, the company finding that the chilled wheels they 
at present use cost them only between a quarter to one- 
fifth per 100 miles run of what these railway steel-tyred 
wheels had cost. am, yours, &c., 

London, May 16, 1888. TRAMCAR, 





FORCED DRAUGHT. 
To THE EpiToR OF ENGINEERING. 

Sir,—I regret I am again obliged to ask you to kindly 
allow me space to repiy to Mr. Howden’s letter contained 
in your issue of the 18th inst. I most emphatically deny 
the hearing of Mr. Howden’s paper read at the Institution 
of Naval Architects, 1884, was the origin of my attention 
first being given to forced draught, and I equally re- 
pudiate having copied his arrangement. 

When I first became aware Mr. Howden had a patent, 
I at once wrote to him (October, 1884) that for some time 
past I had given considerable attention to the question of 
consumption under forced draught, and had fitted up a 
boiler for experimental purposes, and that as I wished to 
avoid infringing his rights, [ should be glad if he would 
give me the “ points ” of his patent. I again wrote Mr. 
Howden (November, 1884) acknowledging receipt of his 
in reply to mine. These are the two letters referred to 
by Mr. Howden at the meeting, and also in his letter in 
your issue of April 6, in which he criticises my paper. Mr. 
Howden is quite at liberty to publish these letters if he 
considers such publication of any value. 

The Marmora, the first steamer I fitted with forced 
draught, had an arrangement of pipes running across the 
boiler front with connections to the ashpits, and from the 
ashpits air was admitted to and through the baffles on 
the furnace fronts. F 

Mr. Howden contended this arrangement infringed his 
rights; but I believe he is now fully aware of the 
patents taken out prior to his own, and the ground they 
cover. The first patent for blowing air into a closed 
ashpit by a fan was taken out in 1826, and, as I pointed 
out in my paper, John Ericsson eigen a fan to the 
Corsair in 1830, and claimed to be the originator of the 
fan-blower system. 

I must confess I fail to see how this controversy can be 
of any interest to the public, who are not interested in 
personal controversial matter. What I apprehend the 
public will consider of interest is data from practical 
results, 

Having no other feelings towards Mr. Howden than 
friendly rivalry and competition in the same field, I ven- 
ture to suggest he should comply with the request so fre- 

uently made, to give tabulated data ; and seeing he has 
Santen so much time to the criticism of my paper, I 
think it only a fair return that he should do so, and I 
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would further suggest the data given be tabulated under 
the same headings as given in my paper. 

Say Mr. Howden gives the last half-dozen voyages of 
the City of Venice in comparison with half a dozen 
voyages before alteration, and so let us judge for our- 
selves. Yours faithfully, 

J. R. FOTHERGILL. 
1, Bathgate-terrace, West Hartlepool, May 22, 1888, 





TRIPLE-EXPANSION MILL ENGINES. 
To THE Epitor OF ENGINEERING. 

Srr,—A type of horizontal triple-expansion mill engine 
is being introduced on the Continent in which the high- 
pressure and intermediate cylinders are arranged tandem 
fashion, their pistons driving one crank, while the other 
crank, at right angles, is driven by the low-pressure piston, 
the rod of this piston being extended through the back 
cover to drive the air pump which is placed behind the 
low-pressure cylinder. The engines thus resemble an 
ordinary pair of compound horizontal engines, with the 
high-pressure cylinder made into the intermediate and a 
high-pressure cylinder added tandem fashion to the high- 
pressure half of the engine. This seems to be a natural 
arrangement to adopt, but it is claimed to be an entire 
novelty here. Can any of your readers inform me whether 
it has been used in England? 


Paris, May 15, 1888. 


Iam, yours truly, 
TRIPLE. 








LEAD-LINED CAST-IRON PIPES. 
To THE EpiToR OF ENGINEERING. 

Srr,—Can you or any of your numerous readers give me 
the name of any firm manufacturing cast-iron pipes inter- 
nally coated with a thin skin of lead, precipitated by a 
recently discovered and I believe patented process? Pre- 
sumably pipes so lined would be eminently suitable for the 
conveyance of certain acids, and in certain applications 
would possess obvious advantages over pipes lined with 
sheet lead. 

Any information on the subject would doubtless be wel- 
come to other subscribers besides 

Yours truly, 
'T.. M. W. 
Mina de S. Domingos, Mertola, Portugal, May 16, 1888. 





FIRE OFFICE RULES. 
To THE EDITOR OF ENGINEERING. 

Srr,—Although the ‘‘ direct and public impeachment ” 
of the authors of rules issued in their own interest by the 
insurance companies, was demanded by some writer in 
the Electrician of March 30, yet I may say, as one of the 
culprits, it was not expected that Mr. Preece, in his paper 
on * Risks of Fire from Electric Lighting,” would under- 
take the task, or we should certainly not have invited our 
brethren of the insurance profession to be present, 

Notwithstanding what Mr. Preece said on that occa- 
sion, I had hoped he would not have allowed his remarks 
to appear in print, although some of them are not de- 
serving of any serious consideration on our part. 

So far as the paper went there was little to interest 
visitors, except the illustration of the switch with a 
wooden base (which had become fired) from the House of 
Commons. 

The point of this incident was omitted, viz., under what 
set of rules such a fitting was allowed (the Society of Tele- 
graph Engineers rules of 1882, requiring the use of 
switches with incombustible bases), and who was the 
eminent electrician who superintended the work. 

The ‘‘slight warming up” of a transformer was re- 
ferred to; but here also Mr. Preece might have told us a 
little more, viz., that in this, as in several other known 
examples of ‘‘ warming up,” although I prefer to call them 
by their proper name of “electrical fires,” the trans- 
formers must have been fixed under the Phceenix rules, 
since the Grosvenor Gallery people say they use no other. 

And here I may remark that notwithstanding the new 
rule of the Society of Telegraph Engineers, and the 
Grosvenor Gallery practice, it is a mistake to put trans- 
formers into a brick dungeon with an iron door, as such 
places are either too warm or damp, through the diffi- 
culty of proper ventilation ; and that our rule of treating 
transformers under similar conditions to ordinary pipe 
stoves is the correct one. 

Our ‘ impeachment” commenced by the general state- 
ment that our rules were a disgrace to the offices which 
had issued them, and that they displayed lamentable 
ignorance on our part. 

One of our rules, Mr. Preece said, would admit into a 
building the worst description of wire he had ever seen, 
and here Mr. Preece seems to have got rather mixed up. 
“*Tf you specify,” he says (I quote from the Electrician), 
‘that the capacity of the conductors shall not be less 
than 150 mehogms per mile, how can you test it ?” 

What we say is that the insulation resistance of con- 
ductors shall not be less than 150 megohms per mile. 
Probably manufacturers supply more of this quality for 
good insulations than any other. 

With regard to testing a leakage of 45; in ordinary 
installations it is practically impossible ; the instruments 
of different makers would vary as much as this, and a 
quarter turn more or less of terminal screws of con- 
ductors would render the test of no real value. 

At a recent interview I had with a member of the 
Council I inquired what were his objections to our rules ; 
he said, ‘‘ You allow one lap of rubber for insulating con- 
ductors but we always use two.” Isaid what we referred 
to was a solid coating. He remarked such a thing was 
imponte as rubber could only be put on in laps ! 

hen he said you allow double pole cut-outs, and on my 
remarking that they were allowed by the Pheenix rules, 
I believed (he is a strong advocate for them by-the-by) 


he said “‘ Yes ! but that will be altered in the next edition.” 
He was good enough to admit, however, that our rules 
were generally fair towards contractore. 

Mr. Preece utterly failed, I contend, to show by intel- 
ligible criticism the slightest justification for his ‘* im- 
peachment” as the Committee of the Council of which 

he was chairman, distinctly say (knowing of the exist- 
ence of our rules) that the rules of the Society of Tele- 
graph Engineers “are not intended to supersede any de- 
tailed rules which fire offices may issue for their own protec- 
tion.” According to Mr. Preece, however, an important 
omission has been made and the following should have 
been added: ‘‘ Provided the fire offices adopt such rules as 
Mr. Preece recommends, viz., the Phenix, otherwise Mr. 
Preece will endeavour at the first public opportunity, and by 
any means in his power, to cover the authors with ridicule,” 
Query, has he succeeded ? 

I am, Sir, your obedient servant, 
M. RAWLINS. 





STEEL BOILERS. 
To THE EpiTor oF ENGINEERING. 

Srr,—On reading Mr. Wood’s letter on the above sub- 
ject in your issue of last week, we looked over our books 
and have found that Mr. Adamson’s first order to us for 
steel boiler plates, dates May 8, 1860, and was as follows: 


21 steel boiler plates 7 ft. OL in. x 2 ft. Gin. x +, in. 
18 ” ” 7 ” 1 » =X 2 ” 6 » X ts ” 
” ” ZT xn Do gy XL 55 Db oy X aoe os 


9 .. ” ” a oe > 99 > X 18» 
»» circular plate 4 ft. 6 in. in diameter § in. thick, 

Two sets of the above. Delivery commenced on May 15, 
and the order was completed early in June of the same 
year. These plates were evidently for the two boilers 
referred to by Sir Henry, who, instead of putting the 
date at twenty-two years ago, should have said twenty- 
eight ; fonr and a half years before the order referred to 
by Mr. Wood was given out by Mr. Wilson. 

We are, yours truly, 
Henry BEsSEMER AND Co., LIMITED. 
Bessemer Steel Works, Sheffield, May 23, 1888, 


8 
17 
p 





MATERIALS FOR PROPELLER BLADES. 
To THE EpiTor oF ENGINEERING. 

Srr,—When I addressed you with a view to correct 
some inaccuracies in Mr. Wallace's paper on this subject 
Idid not anticipate that the manganese bronze would have 
been attacked from another quarter, and I am obliged to 
again trespass on your columns to refute the assertion of 
Mr. Cowles made in his letter which appeared in the last 
number of ENGINEERING, that his aluminium bronze is 80 
per cent, stronger than manganese bronze. 

This I will do by simply comparing the results of the 
tests of aluminium bronze, stated in his letter to have 
been made by Engineer Harris, taken from the Proceedings 
of the United States Naval Institute, and the tests of 
manganese bronze made by Sir W. G. Armstrong, 
Mitchell, and Co., quoted in my letter, which likewise 
appeared in ENGINEERING of last week, both metals 
being cast in sand. The mean of the three tests of 
aluminium bronze 9D, 10D, and 13D is 25.22 tons per 
square inch, and the mean elongation 5.11 per cent. 
The mean tensile strength of the ten specimens of manga- 
nese bronze tested is 30.29 tons per square inch, and the 
mean elongation of the same ten specimens 16.3 per cent., 
showing that, under the same conditions as to casting, the 
manganese bronze is about 20 per cent. stronger than Mr. 
Cowles’s aluminium bronze with an elongation more than 
three times as great. It should also be remembered that 
the test-pieces of the manganese bronze were cut out of 
castings of considerable size, selected at random, while 
those of aluminium bronze were specially cast to size for 
testing. It should also be noticed how very irregular are 
the results of the aluminium bronze tests, and that when 
a high tensile strength is obtained the elongation dimi- 
nishes in a most alarming degree, thus the specimen 10 D, 
which has a breaking strain of 31.2 tons, only gives an 
elongation of 1.33 per cent., little better than first-class 
cast iron. 

Now the value of a material, as the late Sir Joseph 
Whitworth demonstrated, is expressed by its tensile 
strength multiplied by its elongation, and if this formula 
be applied to the two metals, it will be found that the 
manganese bronze shows to still greater advantage. 

The production of aluminium has always been an inte- 
resting question to metallurgists, and I willingly accord to 
Mr. Cowles every credit for his ingenious nethod of pro- 
ducing it, though if he could have produced it unalloyed, 
the value of his process would have been greatly enhanced, 
but Mr. Cowles must not deceive himself by thinking he 
is going to climb to the top of the tree all of a sudden; he 
has yet a great deal of work to get through, and many 
disappointments and failures to experience before he will 
be able to produce with certainty large propeller blades 
weighing 3 or 4 tons, even at the strength of his test- 
pieces, or 20 per cent. below that of manganese bronze, 
and I very much doubt whether the metal when it has to 
be passed through the reverberatory furnace, will hold 
together at all. 

I am, Sir, your obedient servant, 
May 23, 1888. P. M. Parsons. 





PROPOSED CHANNEL BRIDGE. 
To THE EDITOR OF ENGINEERING. 
Srr,—As a good deal of attention seems to have been 
called to the proposed Channel bridge, may I be allowed to 
suggest that the figures to which prominence have been 
given are erroneous somewhere. The length is stated to 
be 19 miles, the height above high water 160ft., the weight 








of metal to be used 2,000,000 tons, and the cost 32,000,000/. 





at the rate of 167. to the ton, including foundations, exca- 
vation, and masonry. I can only say that I should be 
delighted to meet in the flesh a contractor who would do 
such work at such a price, and I have not the least doubt 
that he would have his hands full until his pockets were 
empty, which process would not take long to effect. The only 
bridge with which this proposed channel structure can be 
compared isthe Forth Bridge. The length over the large 
spans of this bridge is 5350 ft , or about one-nineteenth 
of the length of the proposed structure, its height above 
high water is 150 ft., and it carries two lines of rails, its 
foundations extend on the average to about 50 ft. below 
high water. The proposed bridge is designed to have 
four lines of rails besides carriage and footways, and the 
average depth of its foundations will be, from the figures 
given, about 100 ft. below high water, or double that of 
the Forth Bridge. The weight of the metal in the Forth 
Bridge, exclusive of the approaches, is about 50,000 tons, 
and the original estimate of cost was 1,600,000/., and when 
it is finished it will probably have cost 2,500,000/., or at 
the rate of 50/. per ton. This price if applied to the pro- 
posed structure would give for the 2,000,000 tons of metal 
in it 100,000,000/. as against 32,000,000/. the estimated 
cost. I shouldlike toask where does the difference come 
from, as the weight of material seems to be correct ? 

If this bridge, or anything like it, be ever built, woe to 
the port of London, it and all other ports above the bridge 
would soon be abandoned. 

Iam, &c., 
M.I.C. E. 


THE STRESS ON A LOADED DISC. 
To THE Eprror OF ENGINEERING. 

Srr,—You would much oblige me by allowing me to ask 
through the medium of your valuable journal for some 
information about a problem of the mathematical theory 
of elasticity. Perhaps some of your readers, more 
acquainted with these investigations, will be kind enough 
to throw more light upon the subject. 

I want to find the expressions for the stresses and the 
strains in a solid plane disc of uniform thickness, uniformly 
loaded, and fixed to a central boss, forming the only sup- 
port, the case of a piston in its simplest form. Since I 
had no book at hand dealing with the problem I en- 
deavoured to discover the formule myself and found : 

1. Max. tangential stress = E x max. tang. strain at 


circumference of flat sides = + 0.37” = : é 





2. Max. radial stress = E x max, radial strain at cir- 
cumference of boss = + 3.25 ” a 


with 
R = outer radius of piston 
t = thickness of piston 
p = intensity of pressure 


and radius of boss = } R. 

From these two results I particularly doubt the correct- 
ness of the second one. rofessor Unwin gives in his 
book (taking the same notations as above) 


f = 8000 for wrought iron = Kee 
‘* in which K is a constant,” and thereby 
t=0.0051 (2 R »/p) 


which makes the constant K =0.83, or only one quarter of 
the above. 

And Mr. Seaton, in his ‘‘ Manual,” gives (7th edition) 
for cast-steel pistons near the boss 


: 2R 

¢=0.26 in. +0.26 lp 

or : 
t- 0.26 in. =0,0052 (2R x/p) 


showing the same theoretical value, with the addition of 
tin. On the other hand, the German authority, Professor 
Grashof, does not treat this problem, but from his general 
formule for flat circular plates, I can only devise con- 
stants as high as mine. 

Another but less important question arose with me, in 
reading in Mr. Seaton’s ‘‘ Manual” (on cylinders, &c.), 
‘Pitch of studs or bolts in cylinder covers should not 


exceed 
/(C@) ¢=thickness in 7s: in.” 
Pp 


Busley, in Die Schiffsmaschine, quoting largely from 
the Manual in his chapter on cylinders, reproduces 
the same formule for French units, requiring the piston 
not to be less than the value so found. 

Now, since I fail to understand the meaning of the 
formule, I cannot decide which of the two statements is 
the correct one. Is the formule given, one providing for 
strength only, or gives it the limit to insure tightness, 
i.¢., stiffness of flange. 

Perhaps some one will be kind enough to explain away the 
difficulties stated above. Thanking you for the insertion 
of this letter, I am, Sir, yours faithfully, 

London, May 22, 1888, A STupDEnT. 








THE PRODUCTION OF HOT AIR. 
To THe Epiror or ENGINEERING, 

Srr,—The Times occasionally publishes curious para- 
graphs descriptive of scientific and engineering subjects, 
but I can recall none more so than that which appears 
to-day with the attractive heading of ‘‘ The Direct Pro- 
duction of Pure Hot Air from Coal,” and it is such a gem 
in its way that I trust you may beable to reproduce some 
extracts from it. The writer ingenuously describes what 
he had seen in semi-scientific language as follows: 

‘* A discovery having an important bearing in the pre- 
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sent upon the arts and manufactures, which may in the 
future aid in rendering the atmosphere of towns and cities 
purer than it now is, has recently been made by Mr. Wm. 
A. Gibbs, of Gillwell Park, Essex. The discovery is that 
perfectly pure air can be produced from the combustion of 
coal. ... 

‘“‘ The arrangement for effecting this result is extremely 
simple. It consists of a brick chamber about 5 ft. long 
by 2 ft. wide and 2ft. high, built upon the ground. At 
one end is a feed chamber and a fuel chamber, and at the 
other a powerful exhaust and blast fan... There are 
also several carefully proportioned inlets to supply the 
exact quantity of air requisite for perfect combustion, and 
this exact apportionment of the air constitutes one of the 
main points of success. . 

‘The result is distinctly curious. Issuing from a fan- 
mouth 12 in. in diameter comes rushing a column of hot 
air at a steady uniform temperature of 500 deg. Fahr.... 
Standing, as we did, in the range of this simoom with the 
hot blast full in the face, the heat is, of course, excessive, 
but the stream of air is perfectly pure...» 

“‘ Tt would be interesting to know the rationale of the 
process by means of which all the varied products from 
coal combustion are so completely destroyed, Mr. Gibbs 
suggests that the water contained in the coal is decom- 
posed into oxygen and hydrogen, and that the hydrogen 
in burning adds to the heat of the resultant air, while the 
oxygen, reinforced as it is by that obtained from the large 
volume of fresh air admitted at the various inlets, decom- 
poses and purifies all these products. But whatever the 
theory may be, the fact remains that it is not only possible, 
but easy and economical to obtain the utmost amount of heat 
from coal without any deterioration of the atmosphere.” _ 

The italics are mine, and a few elementary observations 
will suffice to remind your readers that the writer in the 
Times has confounded the ordinary products of the com- 
plete combustion of coal with “perfectly pure air.” 

The chief constituents of coal and of all fuel being 
carbon and hydrogen, the process of combustion consists 
in the chemical combination of those two elements with 
certain fixed quantities of oxygen. Perfect combustion 
is obtained when one part by weight of carbon combines 
with 23 parts by weight of oxygen and forms carbonic 
acid (CO2), or when one part by weight of hydrogen ignites 
with 8 parts by weight of oxygen and forms water or 
steam (H,O). 

But in the practical employment of fuel the oxygen re- 
quired for combustion is supplied in the form of atmo- 
spheric air in which oxygen is combined with a diluent 
(nitrogen) in the proportion of 23 of oxygen to 77 of 
nitrogen, so that the products of combustion are much 
greater than would be the case if pure oxygen only were 
used, and, moreover, the quantity of air which must neces- 
sarily pass through an ordinary furnace in order to supply 
the requisite oxygen has been found to amount in practice 
to twice as adie: as that which contains the precise quan- 
tity of oxygen requisite for the complete combustion of 
carbon to carbonic acid and of hydrogen to water. As a 
matter of experience, then, we know that about 25 lb. 
weight, i.¢., from 320 to 330 cubic feet of air, are required 
in order to accomplish the complete combustion of 11b. of 
coal, the products of combustion being then given off at a 
temperature of about 600deg. Fahr. 

The complete combustion of one ton of coal implies, 
therefore, the drawing or driving of, say, 730,000 cubic 
feet of air through the fuel, and nearly .one-half of the 
products which issue from the chimney or “ fan-mouth,” 
far from being pure air, as the writer in the Times sup- 
poses, consist of carbonic acid, nitrogen, and steam. 

I am, Sir, your obedient servant, 
Tue AvrHoR OF “ AIR AS FUEL.” 

May 22, 1888. 








MISCELLANEA. 
Tuk four 25-ton guns of the Téméraire have been re- 
ported as unsafe and are to be changed at once. 


Messrs. Armstrong, Mitchell, and Co., have just com- 
pleted a 100-pounder quick-firing gun which will shortly be 
tested on board the Hector. 


At the general meeting of the King’s Collega Engineer- 
ing Society, held on Tuesday, the 22nd instant, a paper 
on ‘* Harbours” was read by Mr. Cochrane. 


On Saturday the British section of the Brussels Uni- 
versal Exhibition was openec tu the public. This section 
is the first to be opened, the others not being as yet 
sufficiently advanced. 


The duty on English-built bicycles and tricycles im- 
ported into Austria and Hungary has been raised to 
2l. 10s., which is from five to eight times as much as was 
previously paid. 


Three thousand pounds are to be expended on minor 
repairs to the Inflexible, which will be made at Ports- 
mouth, This sum does not include new roller paths to 
the turrets, which are badly wanted. 


We have received from Mr. D. M. Kisch, of the Pretoria 
Engineering Works, Pretoria, South Africa, a copy of a 
pamphlet issued by him dealing with the Patent and 
Copyright Laws of the South African Republic, which 
were passed during the year 1887. The cost of a patent 
is fixed at 27/7, 2s. 6d., which may be spread over seven 
years. 


The gross receipts of the 23 principal railways in 
the United Kingdom, for the week ending May 13, 
amounted, on 15,852 miles, to 1,219,233/., and & the cor- 
responding period of 1887, on 15,7283 miles, to 1,188,010/., 
an increase of 1234 miles, or 0.7 per cent., and an increase 
of 31,2232., or 2.6 per cent. 


We have received from Messrs, Mather and Platt, of 
the Salford Iron Works, Manchester, illustrated cata- 





logues of their well-known Edison-Hopkinson and Man- 
chester dynamos. Full descriptions are given of these 
well-known machines, the guaranteed efficiency of which 
is from 90 to 94 per cent. 


At a recent meeting of the Royal Society of Edinburgh, 
a preliminary note on the duration of impact was read by 
Professor Tait. He found that when a wooden block 
weighing ten pounds fell through a height of 18} in. ona 
rounded lump of gutta-percha, the time of impact was 
.001 second, and the coefficient of restitution was .26. 


From experiments made last year in the Danish Navy, 
it appears that there is but little difference in the efficiency 
of two-bladed and four-bladed propellers, the same blades 
being used in each case, so that the loss of one-half of the 
propeller surface was balanced by the lessened friction. 
At speeds greater than twelve knots, however, the vibra- 
tion with the two-bladed propeller was excessive. 


An extraordinary dynamo, which, whatever its other 


merits, takes first rank as a mechanical curiosity, has been | 


invented by Mr. R. Mather, of Windsor, Connecticut. In 
this the engine driving the dynamo is placed inside the 
armature, of which it forms an integral part. The engine 
is a three-cylindered one, having a general resemblance to 
the motor invented by Mr. A. Rigg. 


The closing of the | ewe breach in the embankment of 
the Yellow River, in China, has, it is said, been abandoned 
by the officials appointed as impossible to be carried out 
during the present season, as the annual floods caused by 
the melting snows of Thibet, and the Kokonor region will 
probably convert agreat part of the district into an inland 
sea. 


M. Himstedt has recently made a new determination 
of the value of v, the ratio between the electro-magnetic 
and the electrostatic units. The method employed was 
Maxwell’s, and the mean of fourteen very concordant 
experiments gave for the value v=30.074x10% cm. per 
second, Values obtained previously have been 29.857 x 
10° cm. (Gordon), and 29.3 x 10° cm. (Ayrton and Perry). 


The House-to-House Electric Light Supply Company, 
Limited, have ordered for their first central lighting sta- 
tion at West Brompton three horizontal compound steam 
engines from Messrs. John Fowler and Co., three water- 
tube steam boilers with heaters and feed pumps from the 
the Babcock and Wilcox Company, and three sets of alter- 
nating current dynamos from oes. Elwell - Parker, 
Limited. 

Owing to the bad ventilation of the dynamo flats on 
board our men-of-war it is impossible for the men to stay 
in them for any long period, and the Admiralty have in con- 
sequence concluded to provide additional dynamos on the 
main deck for use in time of peace. The service dynamos, 
which are below the water-line, will be used in time of 
war. Four additional projectors are also to be provided 
at the corners of the superstructure deck to afford 
oe protection against the attacks of torpedo 

oats. 


Professor Wolpert, of Nuremberg, has invented a very 
ingenious indicator for determining the amount of carbonic 
acid present in air. The priciple of the apparatus is that 
when the red solution of sodium phenalthalide is acted on 
by carbonic acid it loses its colour. A drop of this liquid 
is allowed to trickle down a thread, behind which isa 
scale, If carbonic acid be present it loses its colour as it 
falls, and the distance passed over before it becomes com- 
pletely colourless depends upon the amount of the gas pre- 
sent. 


On Wednesday last the London and North-Western 
Railway officials tested the experiment of drawing canal 
boats with alocomotive. A set of rails 18 in. wide, and 
about a mile in length, had been laid along the canal bank. 
On them was placed a small locomotive from Crewe 
Railway Works. When steam was up two boats were 
attached by ropes to the locomotive, which drew them 
along easily at the rate of seven miles an hour. Four boats 
were then attached, and the same speed was attained, the 
engine worked very smoothly. he experiment was 
deemed successful, 


The telegraphs of the Highland Railway Company are 
being rapidly put in very substantial order on the inverted 
V principle. A fine specimen of a telegraph line has re- 
cently been constructed between Inverness and Culloden, 
under the superiutendence of Mr. Gilbert. The system is 
an excellent one, and the mode of construction appears to 
be specially suited for the country through which the 
Highland line passes. The system has successfully with- 
stood the severe gales and snowstorms of the past winter 
at such exposed points as Dava and Dalnaspidal—com- 
munication on either the Government or railway wires 
having in no ways been interrupted. 


Two of the heavy breechloaders for the armament of 
the eee beng, having been received at Portsmouth 
from Woolwich, were placed on their mountings in the 
fore barbette on Saturday, and the other two are expected 
in the course of next month. The new guns are much 
stronger than the pattern of the gun which burst under 
trial in May, 1886. Besides the heavy breech coil there is 
only one other hoop, the additional thickness being thrown 
into the chase. The weight has accordingly been increased 
from 43 to 47 tons. When the Collingwood receives her 
new armament the guns belonging to the Colossus, with 
which she was temporarily provided, will be returned to 
Woolwich to be strengthened. 


Professor J. L. Soret, of Geneva, has devised a pretty 
experiment showing the effect of electricity on collected 
dust and condensing vapours. He places in a darkened 
room a platinum crucible containing water, which is sup- 
ported on a metallic stand connected with one pule of 





an induction machine. Above the crucible is placed a 
platinum point connected with the other pole. C) 
water is caused to boil by the use of a Bunsen burner, 
and the whole is strongly illuminated by the beam 
of a powerful electriclamp. When the induction machine 
is not being worked the water vapour rises and is con- 
densed in the ordinary way, but on setting the machine 
at work and lowering the point near the surface of the 
liquid no vapour appears, though the water may be boil- 
ing briskly. 

On Tuesday, May 15, the newly constructed works for 
the distribution of sea water in Bournemouth were 
formally opened. ‘They were stated by Mr. G. R, 
Andrews, the borough surveyor, to include 11,657 yards 
of 6-in. pipes; 12,480 yards of 4-in. pipes ; 391 yards of 
8-in. suction pipe; 57 metropolitan hydrants; 57 street 
watering posts; 80 sluice valves. The brick water tower 
at the east yard is 58 ft. high, measured from the ground, 
with a cast-iron tank on the top, capable of holding 25,000 
gallons. The brick water tower at the west yard is 55 ft. 
igh, measured from the ground, with a cast-iron tank on 
the top, capable of holding the same quantity of water as 
the one at the east yard. The tops of both these water 
tanks are 188 ft. above the mean sea level, and are over a 
mile distant therefrom. The corporation formerly paid 
1s. 6d. per 1000 gallons for water, and now they will ob- 
tain it at 34d. The cost of the works has been about 9000/., 
and the pumping power is equal to 100,000 gallons per day 
of ten hours. 


The annual dinner of the Civil and Mechanical Engi- 
neers’ Society was held at the Holborn Restaurant on 
May 23. The President, Mr. R. E. Middleton, M.I.C.E , 
occupied the chair, and a large number of members and 
visitors were present, among whom were Sir William 
Charley, Q.C., Mr. Richard Sennett, M.I.C.E. (chief 
engineer to the Admiralty), Mr. S. H. Terry, of the 
Local Government Board, Mr. W. . Beaumont, 
M.1.C.E., Mr. G. H. Pearson, and Mr. G. B. Oughter- 
son, M.I.M.E. The usual loyal toasts having been duly 
honoured, Mr. G. H. Pearson proposed ‘‘Success to 
the Civil and Mechanical Engineers’ Society,” coupled 
with the name of the President. The President re- 
sponded, and in the course of his remarks referred to the 
useful work which the Society has been able to do in the 
professions from which its members are drawn, to its 
friendly character, and to the assistance which it is able 
to afford, both intellectually and materially, to its younger 
members, and he exhorted his hearers to bear this valu- 
able quality of the Society in mind, and to do their best 
to promote its interests, Other toasts followed. 


Mr. Co 
a overnment to form a company to carry out 
the Wady Raian project, the company to have a capital 
of 2,000,000/., and to execute at their own expense all the 
works required. The company to be paid by the Govern- 
ment on the completion of the works either at a fixed 
charge per acre irrigated or per million cubic metres of 
water taken. The net profits accruing from the increased 
supply of water to be divided as follows: The first 
100,000/. to the company for working expenses and in- 
terest on capital; the second 100,000/. to be divided 
equally between the Government and the company, and 
all further profits to be divided in the proportion of 60 per 
cent. to the Government, and the remainder to the com- 
pany. The company to commence the works within six 
months, and the reservoir to be filled by February 1, 
1899. Sir Edgar Vincent, the financial adviser to the 
Egyptian Government, has, however, reported adversely 
on the scheme, as the main difficulty in the Delta at pre- 
sent is not so much a greater water supply but an 
improved system of drainage to carry off the water after 
flooding, and this he thinks should be attended before 
embarking on Mr. Cope Whitehouse’s project. 


Whitehouse has made a proposal to the 


The keel plates of two new vessels of war, to be named 
the Barrosa and the Beagle, were recently laid down in 
Nos. 4 and 5 docks at Portsmouth. The Barrosa belongs 
to the four protected cruisers of the Blanche class now in 


course of construction. They are intended for service on 
distant stations where docking accommodation either does 
not exist or may not be available in time of war, and with 
this object their steel hulls will be sheathed with wood 
and coppered. The dimensions of the Barrosa are: 
Length, 220 ft.; breadth, 35 ft. ; and mean load draught, 
14 ft. The weight of hull is 853 tons, and the displace- 
ment at the load line 1580 tons, The protective steel deck 
will extend throughout the entire length, and have a maxi- 
mum thickness of 2 in. over vitals, and a minimum thick- 
ness of lin. The twin screws will be worked by engines 
of the vertical triple-expansion type, and will be re- 
quired to develop 2000 horses with natural draught 
and 3000 under forced draught. The boilers will be of the 
ordinary return tube marine type. On the measured mile 
it is expected that a speed uf 164 knots will be realised, 
and 15 knots at sea with continuous steaming. The ship 
will carry 160 tons of coal, which will give her a radius of 
action of about 3500 knots at a 10-knot speed. Her arma- 
ment will consist of six 36-pounder quick-firing guns, four 
3-pounders, and two torpedo tubes. Light fore-and-aft 
steadying sails will be carried. The Beagle is also spe- 
cially intended for remote foreign stations, and conse- 
quently will be sheathed and coppered to avoid the neces- 
sity for repeated docking. She is a sloop of the Buzzard 
type, of which there are four built and building, but will 
differ from the first of the class in being constructed of 
steel instead of being composite built. She will be 195 ft. 
in length, 30 ft. in breadth, and will have a mean draught 
of 12ft. 5in. In hull she will weigh 605 tons, while her 
load displacement will be 1170 tons, Her engines are to 
indicate 2000 under forced draught. The le will 
carry eight 5-in. breechloaders and the same number of 
machine guns into action, 
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STEEL CASTINGS FOR GUNS. 
On Steel Castings for the Manufacture of Guns.* 
By Major L. Cusr1o, Spanish Artillery. 
Tux high prices of steel forgings for the manufacture of 
which are justified by the severe tests imposed on 



















what are the qualities possessed by steel castings in the 
two states in which they are artis steel cunting with- 
out further treatment, and steel castings tempered at 
different temperatures, and compare them with steel 
forged and tempered, in which state the metal is now used 
for the construction of guns. 

If, at the end of a heat of the Martin-Siemens 























Trocess. 
Ene aneed; and by the enormously expensive plant required | a certain quantity of ferro-silicon manganese is added to 
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REFERENCE.—Figs. 1, 2, 5, and-6 show an 8 cm, gun; calibre 78.5 mm. ; total length of gun, 2215 mm. ; length of bore, 26 calibres ; 
muzzle velocity, 455 m. ; weight of shell, 6.8 kg. ; weight of gun, 290 kg. Figs. 8and4showa7cm. gun. This is similar to 


the 8 cm, gun. 


Fire TRIALS OF THE SweEDISH STEEL Cast GUNS, 





























Wowber ie anes Dilata- 
“= Volume Muzzle, ion, 
— yedeer sr my Powder | ofthe (Weight of} Muzzle Pres- 
Guns. okie pean Charge. | Powder |Projectile.| Velocity. | ) | _ sure. 
Rounds. Series. Chamber. Total. ke. of Hort. Vert 
kilo. dm. kilo. m. | tm. | kgm. |atmos.| mm. | mm. 
1-2000 2000 1.5 1.19 6.7 474 76.6 | 167 1880 0.00 0.00 
2001-2020 20 1.5 1.19 13.4 vs | ee | sd 2170 0.00 0.00 
2021-2040 20 1.5 1.19 20.1 | 2290 0.00 0.00 
2041-2060 20 1.6 1.11 13.4 2410 0.00 0.00 
2061-2080 20 1.6 1.11 20.1 | 2930 0.10 0,05 
2081-2683 3 1.6 1.11 26.8 2990 
2084-2088 2 1.8 1.03 13.4 \ 2680 
8.3in,, No. 1. 2086-2087 2 1.8 1.08 20.1 | 2950 
2088-2090 3 1.8 1.08 26.8 | 3190 
2091-2108 18 1.8 1.10 33.5 ’ | 3310 1,42 0.7% 
2109 1 2.0 1.10 13.4 8061 
2110-2128 19 2,0 1.10 20.1 8850 2.11 1.26 
2129-2130 2 2.0 1.10 26.8 3460 
2131-2148 18 2.2 1,11 13.4 | 4230 2.75 1.88 
2149-2152 4 2.2 1,12 20.1 | 4950 
1-2000 2000 1.5 1,19 6.7 474 76.6 167 1880 0.00 | 0.00 
2001-2020 20 1.5 1.19 13.4 re be oa 2320 0.00 0.00 
2021-2040 20 1.5 1.19 20.1 2630 | 0.00 0,00 
2041-2060 20 1.6 1.12 13.4 2650 0.00 0.00 
2061-2080 20 1.6 1.12 20.1 2940 | 0,00 0.00 
2081-2083 3 1.6 1.09 26.8 | 2470 | 
2084-2085 2 1.8 ie me | po 
2086-2087 2 18 1, . 
8.8in., No. 2.) 998¢.9090 3 18 1.08 26.8 3800 
2091-2108 18 1.8 1.11 83.5 se | 3810 1.14 0.55 
2109 1 2.0 1.09 13.4 - \ 8720 
2110-2128 19 2.0 1.09 20.1 ae 4640 1.46 0.85 
2129-2130 2 2.0 1.10 26.8 “ | 4390 
2131-2148 18 2.2 1.09 13.4 aa | | 4035 1.52 0.98 
2149-2152 4 2.2 1.10 20.1 re } | 4450 
2152-2154 2 2.2 1.10 26.8 a | 5130 4.35 3.51 
8.3in., No. 3. 1-2000 | 2000 | 15: | 119 | 67 474 | 766 | 167 | 1.880 | 0.00 | 0.00 
1-7 7 8.25 1.33 16.85 408 | 187 155 2190 0.05 0.06 
8-14 7 3.25 1.33 16.85 470 | 189 157 2150 
15-17 3 8.25 1.33 | 16.85 469 | 185 153 1930 
18-20 3 3.35 1.29 =| 16.85 477 195 162 2100 
21-25 5 3.35 1.29 | 16.7 be be e6 2020 
| 26-27 2 3.50 1.23 16.7 od 2910 
4.6in., No, 8.| 28-150 123 3.35 | 130 | 167 eg 2 0.28 | 0.88 
151-536 386 8.35 1,30 16.8 479 193 160 2379 
537-618 82 1.60 2.73 16.8 ai ad es ay 
619-755 137 0.65 6.63 16.8 e | 0.47 0.48 
756-989 134 8.35 1.30 16.7 ee | 0.45 0.41 
990-1189 200 8.35 1,30 16.4 | 0.49 0.52 
1190-1289 100 8.35 1.30 16.7 | 0.47 0.50 





























Nots.—The powder employed was 5 mm. year 1880. 


for the casting, forging, and tempering of such great 
masses, has induced mene artillerists and engineers to in- 
vestigate whether it would be possible to produce reliable 
artillery from steel castings. The manufacture of the 
material for the construction of guns would thus be greatly 
simplified, and would be conducted in a manner similar to 
that of the metal used in cast-iron guns. Let us see then 


* Paper read before the Iron and Steel Institute, 











the bath, the metal obtained does not present the numerous 
cavities which are distributed in an almost regular manner 
through the mass of the steel melted without the addition 
of the ferro-silicon manganese. But if this very important 
defect has been eliminated by that addition, the texture 
of the metal, when completely cool, is the same as that 
presented by the steel without the addition of ferro- 
silicon ; that is to say, both steels obey the same laws in 
cooling. As a consequence of these laws, the size of the 





crystals of the steel casting of a given chemical composi- 


tion will vary according to the rapidity and re of 
the cooling. What are the qualities of this aol on a 
material for the construction of guns? The tests tell 
us that with a soft steel of 0.28 per cent. carbon it is 
possible to obtain a tenacity of 29 tons on the square 
inch, and a ductility of 5 per cent. These characteristics 
differ very much from those possessed by steel forged and 
tempered in oil of the same percentage of carbon, ductility 
being most deficient. But the superiority of this metal over 
cast iron is very remarkable. It has twice the tenacity of the 
best cast iron for guns, and a ductility = times greater. 
ides, it possesses another advantage of great importance 
over cast iron, its point of fusion being higher, and there- 
fore more adap’ to resist the high temperatures pro- 
duced in the bore of shogun by the heavy charges actually 
used, If, therefore, s castings are not comparable in 
mechanical qualities with steel on and tempered, they 
can be substituted with advan or cast iron, especially 
in those countries which, guided by economical considera- 
tions, still use cast iron in the construction of guns. There 
is, however, in the armament of fortresses and coast de- 
fences a certain class of guns—the howitzers—which, owin 
to the small charges of powder employed, are ae 
to relatively small pressures in their bores. the con- 
struction of these guns I think steel castingscan beemployed 
without inconvenience. Besides, the design of this sort of 
pone small length and the inconsiderable sensible dif- 
erence in thickness—is very well suited to the production 
of sound and perfect costings. If this sort of steel, with its 
crystals more or less developed, according to the rapidity 
of cooling, with its small ductility compared with that of 
steel forged and tempered, were not capable of altering 
its texture by other means than the forging process, it is 
certain that neither artillerists nor me ists would 
have considered it well suited for the construction of guns, 
but would have confined it to the manufacture of gun- 


carriages. 

But, as it is well known that the size of the crystals de- 
pends not only on the rapidity of cooling, but also on the 
greater or less mobility of the molecules when cooling, if 
a steel coding 9 heated to a temperature greater than the 
point B of Tchernoff’s scale, and is then imme in a 
refrigerating medium, the amorphous texture ay wy by 
the steel casting when heated to the point B will be con- 
served after its complete cooling in the refrigerating 
medium. Inshort, it will have the same texture as that 
of steel forged and tempered. 

In the steel thus treated, when an ingot is heated to a 
temperature superior to the point B of Tchernoff’s scale, 
and then put under the action of the steam-hammer or 
hydraulic press, the continuous mobility imparted to the 
molecules by repeated strokes prevents crystallisation, 
and the texture of the metal, if the process has been well 
conducted, is amerphows and fine-grained. All those of 
our members who have followed the improvements in the 
manufacture of steel for guns will remember the admirable 
paper read by M. Pourcel at the Vienna meeting. That 
emineut metallurgist demonstrated, from the results ob- 
tained in the manufacture of hoops for 4-in. French naval 
guns, that it was possible, by tempering the steel castings at 
different temperatures, to manufacture a metal which, by 
its characteristics under tension and impact, can compete 
with steel forged and tempered. The ingots cast for the 
4-in. hoops were small, and M. Pourcel, with the charac- 
teristic modesty of true merit, did not venture to assert 
that the same process, applied to hoops of more powerful 
guns, would give equally satisfactory results. 

In the catalogue of the objects exhibited by the Terre- 
Noire Company at the Paris International Exhibition of 
1878, I find among the steel castings a tube for a 5.5 in. 
French naval gun, which fired 100 rounds with charges of 
9.251b. and 10.79 {b., and projectiles of 41 lb. and 46 Ib. 
The deformations caused in the tube were smaller than 
those occurring in a forged tube equally tested. This isa 
very satisfactory result; but, in my opinion, the most 

ractical and severe trials of tempered steel castings have 
m made in Sweden. 

Following always the Terre-Noire process, the Béfors 
Works manufactured for army and naval services various 
experimental guns, which were subjected to extraordinary 
tests. 

The materials charged in the Siemens furnace for the 


castings used were the following : Per cent. 
Pig iron of superior quality ... i ity 26 
Spiegeleisen, 12 per cent. manganese __... 6 
Tron scra eid ea edi Yee Le iAg 
Ferro-silicon-manganese_... Pes be 5 
100 


The pig and scrap iron being Swedish, the steel obtained 
was extremely pure. The percentage of carbon was 0.37 
per cent. in the first 3.2-in. smooth experimental gun. The 
tubes and breech-pieces were cast solid. The moulds 
were heated and lined with a light surface of moulding 
sand and refractory clay. The tubes and breech-pieces, 
after being bored, were tempered in oil at a mean tempera- 
ture, and annealed by heating and then slowly cooling. 

After a first trial of an experimental smooth gun, 3.2 in. 
calibre, which fired 322 rounds with extraordinary charges, 
four new guns were cast, three 3.2-in. and one 4.3-in. 
Manufactured according to the ry ny ae already stated, 
test bars taken from the head of the castings gave in the 
testing machine the results set forth in the Table on the 
next page. o : 

This Table demonstrates that the mechanical qualities 
of these steels vary saenetins to their percentage of carbon. 
The journal from which I have quoted these data (Mit- 
theilungen des Artillerie und Genie Wesens) adds that, 
having found the elongation of tube No. 3 to be very 
small, the necessary operations for correcting this fault 
were made. I think these operations would consist of 
tempering at a temperature lower than the former. 
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The four guns were submitted to trials, in accordance 
with a programme previously laid down. The three 3.2-in. 
guns were required to fire 2000 rounds with the ordinary 
oe and powder charges; and when these were 

aished with another extraordinary charge ; the 4 6-in. 
gun had to fire 1000 rounds of ordina 
charges before the extraordinary trial. 
$.2-in. guos experienced the smallest deformation, not 
even of the powder chamber. 

The Table on the preceding page gives all the de- 
tails of the trials. The No. 1 gun burst in many frag- 
ments at the round 2152. The three 3.2-in. No. 2 gun 
did not burst; but at round 2154 its breech-piece pre- 
sented a crack, which commenced on the right side of the 
cutting for the wedge, and finished on the trunnions. 

The crack at its commencement near the breech was 
0.156 in. wide, and enlarged more and more as it pene- 
trated through the piece. The tube did not crack, not- 
withstanding an expansion of 0.136 in. to 0.169 in. 

The trial of the 4.6-in. gun was also very satisfactory, 
presenting only a small expansion in the most advanced 
part of the powder chamber. These admirable results 
seem to indicate that castings suitably tempered can 
be employed without any risk in the construction of 
field guns, which have hitherto been the only ones tried. 
What is then the reason that they are not adopted in all 
countries ? In my opinion, trials on a larger scale than 
those hitherto made are necessary, in order to dissipate 

‘ the doubts now entertained as to the adoption of steel 
castings for the manufacture of guns. The greatest ob- 
stacle for the present will be the fear that, notwithstand- 
ing the precautions observed in the casting process, there 
might be, in the inner part of the tubes and breech-pieces, 
some cavities which might considerably weaken their re- 
sistance, and be the cause of serious disasters, when, by 
an unexpected accident, there might be developed in the 
bore somewhat greater pressure than usual. With respect 
to the field guns, and with regard to the more powerful 
calibres, there is not at present sufficient experience to 
settle this question. 

Very recently, in the United States, a 6-in. Bessemer 
steel gun has been cast with complete success. I do not 
know if this gun will be made on the built-up system, or 
whether it will be composed of a single tube; nor do I 
know if it will be tempered at different temperatures, I 
think, however, that this latter system will be adopted, 
following the Terre-Noire or Béfors methods. 

At all events, the experiments will be extremely in- 
teresting, and, if satisfactory, will advance very much 
this important question. 

The application of Rodman’s process to the construc- 
tion of cast-steel guns has been recommended by eminent 
engineers in the United States. In my opinion, there is 
no inconvenience in the application of this process to cast 
steel guns; but whilst we cannot positively establish the 
ratio between the water passed in a given time through 
the bore of the gun and the initial tension required by the 
different films, I think it is preferable to construct the 

ins on the built-up system, as the only method of pro- 
edas guns as powerful as the physical qualities of the 
steal and a carefully prepared shrinkage permit. 

When a built-up gun bursts, the enemies of the system 
attribute the accident to its weaknese, without consider- 
ing that if this were the case very few guns would resist 
the required tests, being all constructed on the built-up 
system. It is we A possible that in some instances the 
hoops might not have been put together in a proper 
manner, and then when the gun bur-t the accident was 
due to a bad shrinkage, and not to the system itself. It 
is the same thing that frequently happens when a steel 
boiler bursts ; the partisans of iron declare at once that 
this metal must be preferred, without considering that 
while many iron boilers burst, the accidents with those of 
steel are principally due to the use of hard steels, or if 
eoft, to its bad treatment. 

Thus, in the case of guns that have burst, when the 
accident is not due to high pressure or defective design, 
the cause must be sought for in the bad quality of the 
steel employed in construction. 

In concluding this short note, I think that whilst the 
possibility of manufacturing great flawless steel castings 
may not rae ppd established, and while a casti 
might be capable of acquiring. tive characteristics of stee 
forged and tempered by tempering at different tempera- 
tures, the forged metal must be exclusively used in the 
construction of guns. 


SILICON AND SULPHUR IN CAST IRON.* 


By Mr. THomas Turner, Associate R.S.M., F.C.S., 
F.1.C., Lecturer on Metallurgy, Mason College, Bir- 


mingham. 
(Concluded from page 500.) 
Part II.—Smicon anD SULPHUR IN THE BLasT 
FURNACE. 
Tr is a fact, which need not here be enlarged upon, that 
very considerable differences in properties are observed in 
* Paper read before the Iron and Steel Institute. 
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the products of the blast furnace, and even when the 
processes are believed to have been proceeding with great 
uniformity, it is not unusual to observe frequent variations 
in the “ richness” of the iron, Inthe majority of cases, 
when pig iron has been remelted, and obtained in the 
form of castings, it is now possible from the analysis alone 
to pacity sonvsnony determine the peopenins of the pro- 
duct, ut at present we are not able in all cases to 
predict the quality of a sample of pig iron merely from an 
analysis, It is true that by an analysis the suitability of 
a certain specimen for use, either in the forge, the foundry, 
or the steel works, may be pretty readily settled, but at 
present we cannot definitely determine the ‘‘ richness” in 
all cases from a knowledge of chemical composition. Thus 
a chemist who endeavoured to determine the “number” 
of a pig iron merely by analysis would readily distinguish 
some samples, but in other cases there is no doubt that 
he would, in the present state of our knowledge, be liable 
to go entirely astray. Whether we may expect such a 
state of things is another question. : 

A number of important and interesting observations on 
the behaviour of sulphur and phosphorus in the blast fur- 
nace, and on some of the conditions which apparently 
affect the quality and ‘‘ richness” of the iron, have been 
recorded by Sir Lowthian Bell,* who has experimentally 
proved two fundamental facts. 

_ 1, A low temperature favours the union of sulphur with 
iron. 

In attempting to commercially recover sulphur from 
alkali waste, the material was used in a small blast fur- 
nace with oxide of iron; by this means a compound of 
iron and sulphur was obtained, which was intended to be 
used again as a source of sulphur. Bell found, however, 
that though sufficient sulphur was present to yield with 
moderate temperatures a sulphide of iron — 30 
per cent, of sulphur, yet when the temperature of the fur- 
nace rose above a certain point, white iron was produced 
instead of a sulphide, and this iron only contained 1.78 
per cent. of sulphur.t 

2. The composition of the slag.greatly influences the 
sulphur absorption. 

The ordinary Cleveland blast-furnace slag contains 
about 40 per cent, of lime; it is possible, however to ob- 
tain an equally fusible slag, containing 25 per cent. of 
lime without the addition of any flux to Cleveland iron- 
stone. By such means, the charge to be fused would be 
reduced by 6 cwt. per ton of iron; and if the same amount 
of coke be used, the temperature of the furnace would, of 
course, be raised. In spite of this, however, Bell found 
on trying the experiment, that the quality of the iron fell 
from grey to mottled ; the pig yielded an inferior quality 
of bar iron, and it contained 0.33 per cent. of sulphur. 
There is no doubt, therefore, that the presence of an 
sone of lime favours the absorption of sulphur by the 
slag. 

The conclusions at which Sir Lowthian Bell then ar- 
rived were, ‘‘that the condition of iron, in respect to its 
so called ‘richness,’ is, within certain limits, entirely inde- 
pendent of its chemical composition,”§ and he was ‘‘in- 
clined to adopt the conclusion that ... difference of 
temperature may, and probably does, explain —— 
thing.”|| The two points previously mentioned must 
regarded as definitely proved, but upon these latter con- 
clusions there is room for difference of opinion. 

The question was shortly afterwards considered in a 
most useful paper by Mr. E. Riley.{/ Mr. Riley sup- 
ported two conclusions at which Sir Lowthian Bell had 
arrived, namely, that the ‘‘richness” of pig iron did not 
depend on the total amount of carbon present, and that, 
in using the same materials, the proportion of phosphorus is 
the same in all grades of iron. ‘These points also appear 
to be now definitely settled. Mr. Riley was inclined to 
think** ‘‘ we poms find that slight eieouens in the 
amount of sulphur would explain the differences in the 
numbers or quality of the pig,” and stated that ‘‘ the 
method of estimating sulphur in pig iron adopted by Mr. 
Bell is, I think, open to objection.” It should be men- 
tioned in this connection that the amount of sulphur in 
question is measured only in hundredths per cent., and any 
small differences would be all important, as I have shown 
in a previous paper what complete alteration may be pro- 
duced by a very slight variation in sulphur. Mr. Rile 

uotes a number of analyses to support his views, of whic 
the following will serve as examples : 


Pig Iron. Seened Wiltshire. 


Silicon. Sulphur. 
4.717 .036 
3.659 
3.209 
3.140 
2-257 
2.197 


Mr: Riley points out that in this case the percentage 
of sulphur gradually increases as the number of the pig 

ses from one to six. This is also seen in hematite 
pigs, as in the following example : 


Phosphorus, 
867 


Silicon, 
No. 1 (mean of 4) oe: 2.619 é 
i ae es so ee 115 
White <e 27 54 
Mr. Riley further states that in Welsh iron he had 
always found the sulphur increase as the number of the 
pig increased ; i.e., as the “richness” decreased. Of this 
the following analyses serve as illustrations : 


Sulphur. 
054 





* Journal, 1871, II., pages 277-303. + Ibid., page 
t Ibid., pegs 285. § Ibid., page 293. || Ibid., page 
{| Journal Chemical Society, 1872, page 533. 

** Ibid., page 538, 


289. 
299. 





South Wales Pig from Clay Ironstone. 
Silicon, Sulphur. 
Grey (mean of 2) 2.19 10 
Mottled ... sie 1.96 .28 
White 1.21 46 
In these cases there is no doubt that the amount of 
sulphur gradually increased with the closeness of the grain 
of the iron. But Mr. Riley does not appear to have laid 
stress upon another fact equally apparent in his analyses, 
namely, that in each instance the increase of sulphur is 
connected with a decrease of silicon. This twofold nature 
of the change is well shown in analyses of pig iron made 
from red hematite.* 


Sulphur. 


none 
0.01 
0.05 
0.10 
0.15 


Upon the characters of this twofold change the varia- 
tions in *‘ richness” chiefly depend. 

Other examples of a similar kind could be readily pro- 
duced, and many ironmasters at present fully recognise 
that when silicon is high sulphur is low, and vice versd.+ 
But it is usual in such matters to attribute the whole 
effect merely to a difference of temperature in the fur- 
nace; high temperature expels sulphur ; high temperature 

uces silicon ; in fact, high temperature does every- 
thing. On the contrary, I conclude from the experiments 
detailed in the firat part of this paper, that the influence 
of the different elements when present together in the 
iron is not without a very important effect on the pro- 
perties of the product. 

I would suggest that there is a simple general law 
which governs the proportion of silicon and sulphur in cast 
iron, so long as the temperature and furnace conditions re- 
main constant. This law may be expressed graphically 
by a curve which will be true for any particular furnace 
so long as the furnace conditions do not vary. With a 
different furnace, or with altered furnace conditions, the 
action will be expressed by another curve of the same 
general character. The diagram gives the ‘‘ maximum 
sulphur curve” for Cleveland iron with the furnace work- 
ing under normal conditions. Under such circumstances 


2 


- 
w 


Sulphur. Per cent. 


the amount of sulphur with a given content of silicon will 
not exceed what is shown on the diagram. In other 
words, the curve is intended to show the maximum 
amount of sulphur which can enter into an iron under 
certain conditions. This curve has been deduced from a 
large number of analyses quoted at various times by Sir 
Lowthian Bell, and from my own ——- of many 
foundry irons and mixtures of irons. That this particular 
curve I have given ia rigidly correct I do not contend ; 
time and extended experience can alone either prove or 
disprove the accuracy of a particular curve. But that the 
action is of such a kind as is represented by the curve I 
do not for one moment doubt, and the actual numerical 
values are for the present of minor importance. If the 
fact is once established and thoroughly understood, it 
should not be without influence on the composition of 
blast furnace charges in making certain classes of iron, 
and on the use of certain kinds of pigs for foundry pur- 


An interesting opportunity has recently been afforded 
me of in some measure testing the truth of the above state- 
ments. My friend Mr. F. W. Harbord, of Bilston, was 
good enough to forward me a specimen of glazy white 
pig iron, produced while blowing in a furnace, and known 
to contain considerable proportions both of sulphur and 
silicon. As there was some reason to doubt the uniformity 
of such an abnormal specimen, the piece to be experimented 
upon was broken up into fragments of about the same 
size, and from a part of these a sample was prepared for 
analysis. This yielded : 

Per cent. 

4.17 

0.446 


A hundred grammes of this was then remelted in a care- 
fully closed clay crucible, without the addition of any 
flux or other material whatever. A well-fused button 
was obtained, which weighed 98.5 grammes, and the frac- 


Silicon ... 
Sulphur 





* Percy, Iron and Steel, page 536. 

+ In the manufacture of basic pig where both sulphur 
and silicon must be kept low, a igh temperature is em- 
loyed, and manganese added to replace the silicon. The 
freedom of manganese irons from sulphur suggests 
the possibility that manganese, like silicon, is capable o 
expelling sulphur from pig iron. On this point compare 
Percy. Jbid., page 512, 
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ture of which pretty closely resembled that of the original 


metal. It contained : 
Per cent. 
Salter s PRT Dba ses 3.96 
Sulphur a Bae 0.48 


and was, therefore, not much changed in composition by 
— 

In addition to the iron, there was obtained a small 
quantity of slag, which adhered on the top of the button 
round the edge of the crucible. The top of the button 
was covered in the centre with a white film, evidently 
fibrous silica, which I have frequently observed under 
such circumstances. The slag as examined weighed 
slightly over 1 gramme; it was dark brown in colour, and 
contained a few grains of burnt clay from the sides of the 
pot. On treating a fragment of this slag with hydro- 
chloric acid, sulphuretted hydrogen was copiously evolved ; 
on treatment with aqua regia, a small globule of sulphur 
was obtained, as is not unusual in rapidly oxidising a 
sulphide. A quarter of a gramme was taken for analysis, 
and yielded 2.23 per cent. of sulphur. 

It must of course be remembered that the slag itself 
would consist essentially of ferrous silicate produced by 
slight oxidation during melting, and the presence of this 
amount of sulphur in the form of sulphide in such a slag 
is conclusive proof of the instability of the silicon sulphur 
iron produced under abnormal conditions. e@ occurrence 
of sulphide and oxide of iron together in a slag is perhaps 
remarkable. Dr. Percy records a similar observation in 
slag obtained from the flue of a puddling furnace (B. A. 
Report, 1846, page 367). It is interesting to notice also 
that in my experiment no sulphur was lost by volatilisa- 
tion, as the actual weight of sulphur introduced into the 
crucible (100 grammes of iron with .446 per cent. of sul- 
phur) was 0.446 gramme, while the a of the slag 
and resulting metal show 0.448 gramme of sulphur. This 
slight increase may be due either to experimental error or 
to absorption from the furnace gases. 

In order to more nearly reproduce actual working con- 
ditions the following experiment was tried: 100 grammes 
of this sulphur-silicon iron was remelted with 50 grammes 
of powdered blast furnace slag. This slag was produced 
at Clarence Iron Works with a No. 4 pig; it contained 
38.87 per cent. of silica and 1.91 per cent. of sulphur, and 
did not therefore appear a very likely material for remov- 
ing sulphur from an iron containing less than a quarter of 
the amount of sulphur which was present in the itself. 
Remelting was performed in a carefully luted clay 
crucible ; a good button was obtained, and an olive-green 
glassy slag. The button weighed 99.35 grammes, and on 
analysis gave — 

Silicon i i: fi. 
Sulphur _.... an oes 

From this it will be seen that merely remelting the metal 
in contact with a slag such as would be actually present 
in normal blast furnace working reduced the sulphur to 
considerably less than half the amonnt which was there 
originally. It is evident, therefore, that such an iron was 
not made under ordinary conditions of furnace working, 
for mere remelting eliminated some sulphur as sulphide, 
though this action is of course not so marked as in my 
own experiments with much larger proportions of sulphur. 
The removal of sulphur was much facilitated by the pre- 
sence of a normal blast furnace slag. 

One observation which was quite unexpected may be 
here noted, The original slag used contained 1.91 [os 
cent. of sulphur, as before stated, but the remelted slag 
after removing the sulphur from the iron contained only 
1.53 per cent. of sulphur. This result being different from 
what was anticipated, the analyses were carefully re- 
peated, but only confirmed the previous determinations, 
A quantity of the finely-powdered slag was then gentl 
heated in a platinum dish, when a distinct odour of sul- 

hur and sulphur dioxide was observed; and on gently 
te i a quantity of the slag in a test-tube, filled wit 
carbon dioxide or coal gas, so as to prevent oxidation, a 
very distinct sublimate of sulphur was obtained. The 
occurrence of free sulphur in the slag used explains the 
unexpected loss of sulphur above noted. So far as I am 
aware, the fact of the presence of free sulphur in blast 
furnace slag is known by comparatively few people, and 
was quite unexpected by myself. Dr. Percy has been 

‘ood enough’‘to give me references* which show that this 
is by no means a new discovery. Mr. Stead also informs 
me that he has made a number of observations on the 
same subject. I have since obtained free sulphur from 
slags other than the one above mentioned, but have not 
succeeded in all cases, 

Conclusions.—That in the blast furnace there are three 
chief agencies at work tending to eliminate sulphur, of 
which in Cleveland practice not more than one-twentieth 
passes into the iron: 

1. A high temperature tends to prevent the absorption 
of sulphur by iron. 

2. A slag rich in lime readily combines with sulphur. 

3. The amount of sulphur actually retained by the 
metal is influenced by the proportion of silicon, and pro- 
bably also certain other elements present in the iron. For 
every proportion of silicon there is, with given furnace 
conditions, a corresponding maximum proportion of sul- 
phur, In the blast furnace, under normal conditions, 
this maximum is not exceeded, and is very seldom reached. 
If by any means an excessive amount of sulphur should 
be present, remelting eliminates sulphur, and tends to 
preduce a condition of equilibrium. 


3.94 per cent, 
186 


aoe ” 





* “Report on Crystalline Slags,” by Professor Miller 
and Dr. Percy, B. A. Report, 1846, 351 et seq. 


‘*Sulphur may be readily observed deposited here and 

there upon the crystalline plates,” page 357. ‘‘ Sulphur 

existed in three states (7.¢., in the oe combined as 
, &e, 


sulphuret, and as sulphate,” page 








STEEL FOR FIELD GUNS. 
On the Manufacture ne, Treatment of Steel for Field 
uns. 


By Major L. Cusitxo, Spanish Artillery, Ordnance 
Works, Trubia. 

THE wonderful improvements that have taken place in 
metallurgy during the last thirty years having permitted 
great masses of steel to be produced with economy, and 
artillerists and engineers have declared it to be the most 
suitable material for the construction of guns. Thereare, 
indeed, some countries in which guns are still constructed 
of cast iron or of compressed gun-metal, but this is due to 
economical rather than to technical considerations. In 
other countries the labours, very worthy of praise, of some 
distinguished artillerists have been directed to obtain from 
cast iron, wrought iron, and bronze properties which have 
not been reached, and have delayed the universal adop- 
tion of steel for the construction of ordnance. 

This metal, the most admirable of all hitherto employed, 
is produced of so many different descriptions that it is 
necessary to fix the conditions it must fulfil when destined 
for ordnance purposes. Tenacity, ductility, a very high 
point of fusion, and a great resistance to the corrosive 
action of the products of the combustion of gunpowder, 
are the —— properties of a metal suitable fur guns. 
The hard steels can satisfy the first condition ; the milder 
steels the other requisites. Besides, it is of the utmost 
importance to know, by the deformations caused in the 
guns, when the destruction of the metal is approaching; 
and, taking into consideration that certain elements of the 

n, by the action of the powder gases, pass alternately 

rom compression to tension, it is very easy to perceive 
why mild steel of average tenacity has been adopted for 
the construction of ordnance. In the commencement of 
its use for this purpose, the quality of the material was only 
tested. by its tenacity or breaking strain, without any 
definite standard for elongation. ‘This was the practice 
followed in England, at least, until the year 1881, as 
stated in a paper.read by Colonel Maitland at the autumn 
meeting of the Institute in that year. 


But the increasing requirements of the naval con- | 8 


structors and artillerists compelled the metallurgical 
engineers to improve the manufacture of steel, and they 
have accordingly undertaken the production of those 
enormous masses which we admire when applied in the 
form of crankshafts for the powerful engines of Trans- 
atlantic steamers, or in the form of inner tubes for 110-ton 
guns; and if, in these enormous masses, the uniformity 
is not so great as in the small ingots, it is still probably 
sufficient. The steel for guns must be not only good, but 
of a superior quality, because the very great strains to 
which guns are subjected compel the constructors of 
ordnance to use a very high factor of safety, 12 tons per 
— inch being approximately the working stress of the 
metal. 

An eminent English engineer, Mr. Anderson, has pro- 
posed to use a factor of safety of 3, in order to employ in 
the construction of guns a material of a more ordinary de- 
scription ; but I think it is better to have a superior steel, 
and to use a high factor of safety. Having made these preli- 
minary remarks, I am about to describe the manufacture 
and treatment of steel for field guns, as practised at the 
royal arsenal of Trubia. 

Characteristics of Resistance.—It is now our constant 
practice to define the steel for a certain purpose by its 
physical qualities, and more especially by its tenacity and 
ductility. 

Nearly all artillerists, in their specifications for steel, 
require, besides the tests of tenacity and ductily, that of 
bending by impact; but I think that this test is not at 
all necessary, because, being only required in order to de- 
termine the presence of phosphorus, it can be suppressed 
without inconvenience, when there is security that the 
percentage of that metalloid is not capable of injuring the 
steel. At Trubia the characteristics of tension in 
the three states of the steel are the following in tons per 
square inch : 














Elastic Breaking 
rr Limit. Strain, | Slongation. 
minimum. | minimum. | minimum. 
tons, tons. per cent. 
Annealed after forging .. 10.0 29.6 23 
High-tempered .. - 17.0 36. 16 
Low 29 se ee 14.0 32.8 21 








The steel must be of a very superior quality in order to 
fulfil these conditions. 

Its manufacture takes place in the manner which I am 
now about to describe, 

Casting.—The casting is made in crucibles, heated in 
the old well-known furnaces. In my opinion the Siemens 
furnace is the very best apparatus for the casting of steel 
intended for ordnance. Supposing the materials used in 
both processes to be of the same purity, it is possible to 
obtain more uniformity in large castings by the Siemens- 
Martin than by the crucible process ; because, as is well 
known, the crucible does not improve the quality of the 
metal fused in it. The only advantage of this process is, 
perhaps, that there is no waste ; but its great cost has led 
to the almost universal adoption of the Siemens-Martin 

rocess instead. Certainly the casting of a 60-ton ingot 
by the crucible process must be a wonderful spectacle, if 
carried out with the marvellous and military precision of 
the celebrated Krupp firm; but this magnificent spec- 
tacle, of course, proves nothing in favour of the process. 

Its disadvantages are not so great in the casting of small 
ingots; and at Trubia we continue to use it while the steel 





* Paper read before the Iron and Steal Institute. 


hydraulic presses for forging, and all the modern appli- 
ances, are being established. The materials intro- 
duced in the crucibles are the following: bar iron, 
worked three times ; manganese ore, and charcoal—these 
two latter substances being introduced in the form of 
powder. The bar iron used is produced by the puddling 
of charcoal pig iron, made with the best ores of the 

mees and of Bilbao, which are only surpassed in 
purity by the finest Swedish ores. This pig iron, puddled 
in a Boetius furnace, gives iron bara of the greatest 
purity ; because, as is well known, the hand puddling fur- 
nace removes 80 per cent. of the phosphorus, which goes 
into the slag; and as the pig iron has only 0.025 to 0.035 
per cent. of phosphorus to begin with, we obtain bar iron 
with only 0.005 to 0.007 of that metalloid. 

The bars are subjected to careful selection ; those which 
present a fibrous fracture at both ends are applied to the 
manufacture of steel. We are thus sure that the bars do 
not contain more than 0.35 of carbon. The selected bars 
are cut, piled, and rolled twice over, and at last » bar of 
# in. by 4 in. is obtained, which is cut in small pieces in 
order to introduced into the crucibles. In this state 
the carbon of the bars is comprised between 0.2 and 0.3 per 
cent. I think that the great ductility demanded in steel 
for guns, allied to corresponding tenacity, cannot be 
obtained with a simply carburetted steel, and that, in 
consequence, a manganese steel must be employed. At 
Trubia, manganese is not introduced as an addition of a 
certain quantity of ferro-manganese, but, as I have said, 
in the form of ,the ore of this metal, which is obtained as 
a very rich and pure peroxide from the mines of Cova- 
dongia, forty miles from Trubia. Its chemical analysis 
is as follows: 


Silica ... aa 1.30 

Peroxide of iron ang 5.30 

oxide of manganese... <n ... 92.60 
(corresponds to the peroxide 82.76) 

Lime ... a pf si pe - 3.60 

Magnesia... i 0.80 


The charcoal is employed for the reduction of the man- 

anese ore; and the quantity introduced is no more than 
is necessary for making that reduction. The furnaces 
admit four crucibles ; two with a charge of 72 Ib. of iron, 
the other two with 60 lb. We have employed at Trubia, 
with much success, the Morgan crucibles ; but now, as 
the system of public auction is adopted in Spain forthe 
acquisition of materials, the Germans always offer crucibles 
more cheaply than the English, although English crucibles 
are certainly better than German. The crucibles em- 
ployed in the melting of steel for guns must have made 
one fusion, because in this first fusion the plumbago con- 
tained in the crucibles is removed, and there is then no 
risk that any quantity can be incorporated into the steel. 
English condensed coke of the highest quality is the fuel 
employed in the furnaces ; and 3.2 tons are uired for 
the production of 1 ton of steel. The time of melting 
varies from 44 to 5 hours. When the steel is completel 
fused, the crucibles are carefully skimmed before removal. 
The slag, which is a very acid one, is a double silicate of 
manganese and, iron. I will not describe the process of 
casting the ingots, which would be very tedious; I need 
only say that the git is always proportional to the section 
of the mould. Ninety men are necessary for the casting 
of the 3 or 2-ton ingots. The moulds employed have a 
circular section, and we have given the preference to this 
form in order to avoid the planes of less resistance origi- 
nated by the crystallisation of steel in the polygonal 
moulds, These have a quadruple section, like that of 
the forgings; a relation which permits of sufficient work 
under the hammer for obtaining a fine and amorphous 
texture, 

I think, however, that with the work put upon the 
metal by the forging process, the mild steels for ordnance 
purposes do not acquire the best molecular conditions ; 
and that this best condition is only possible after two or 
three temperings at different temperatures. I intend to 
develop this idea when speaking of the tempering process; 
but at present I will follow the order of the operations, 
The cold ingot is taken out of the mould, and carried to 
the mechanical shops, where both its ends are cut ; the 
top with a weight of 35 per cent. of the whole ingot, the 
bottom with 5 per cent. Besides, its outer part is rough 
turned until the cavities situated in the periphery may 
have entirely disappeared. With these operations, two 
ber | important objects are attained, namely — 

irst, by the previous cutting of both ends of the ingot, 
the distribution of the cavities is ascertained ; because 
sometimes, when the casting has been badly carried out, 
there are a great number of them in the inner part of the 
ingot, and then this is rejected. 

cond, by the total disappearance of the cavities, the 
ingots are forged as sound as it is possible to obtain them, 
taking into consideration the methods of melting and 
casting employed, and the actual state of metallurgical 
science. 

In the new steel works to be erected at Trubia, a power- 
ful hydraulic press, for the compression of the metal 
while in a fluid state, will be installed, it having been 
ascertained that the cavities of the ingots are due to the 
absence of pressure. It has been my good fortune to 
witness this process at Sir Joseph Whitworth and Co,’s 
works, and I am convinced of its beneficial results. 

Forging.—The chief object to be attained by the forging 
process, is the change of texture of the ingot; making it 
to pass from the crystalline to the amorphous condition. 

At Trubia,, the rules given by Tchernoff for the heating 
and hammering of the ingots, are carefully followed. These 
are heated toa nag ay enna of 1980 deg., and returned to 
the furnace when the temperature has fallen to 1260 deg. 
The ingots hitherto forged having been of relatively small 
dimensions, and the reheating furnaces being very os, it 
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the whole of the ingots; and by this means we have en- 
tirely avoided the dark lines which separate the heated 
arts of the ingot from that which is out of the furnace. 
t is evident that this system cannot be practised with 
large ingots, because it would be necessary to employ 
furnaces of colossal dimensions, 

The ingots are at present forged under the steam 
hammer ; but, as I have said, in the projected new steel 
works large hydraulic forging presses are to be installed. 

The ingots are heated in a tius gas furnace, to which 
I have applied, as far as possible, the principles of heating 
by radiation, as described by Mr. Frederick Siemens in 
his admirable paper read before this Institute at the 
Chester meeting, that is, the roof of the furnace has been 
elevated, free space has been allowed for the perfect com- 
bustion of the gases, and the contact of the flame with 
the walls and roof of the furnace has been prevented. 

Tn conducting the heating of the ingots in this way, the 
advantages attributed by Mr. Frederick Siemens to this 
process, namely, less waste, and the greater duration of 
the furnace, are fully confirmed. Sometimes it been 
necessary, during the forging process, to “scarf” some 
ingots, which presented cracks due to the steel being 
harder than usual, and having been heated to the same 
temperature 23 mild steel. The first heat for the 16-in. 
ingots lasis for four hours, and that for the 20-in. and 24-in, 
ingots for five or six hours. When the forging is com- 
pleted, the — are covered with ashes until they become 
completely cold. 

Chemical Composition of the Steel.—The steel, the manu- 
facture of which I have now described, has a chemical 
composition, varying within the limits of two following 
analyses : 

Mn. C, 
0.32 0.23 
0.38 0.33 


Si. 8. 
0.05 traces 
0.06 nil 


Ph. 
0.005 
0.007 


Mechanical Tests.—The cold ingots are carried to the me- 
chanical shops, where they are rough-bored and turned ; 
and when these processes are ended the mechanical tests 
are applied. In the commencement of the use of steel for 
ordnance purposes, the test-pieces were cut lengthwise of 
the ingot; but taking into consideration that the most 
‘convenient course was to know the state of the metal in 
the cross-section of the ingots (because in these sections 
thetwo most important forces originated by the powder 
gases exist), the test-pieces are now cut crosswise of the 
ingots, At Trubia, in each condition of the metal—i.e., 
when annealed after the}forging, and when high and low 
tempered—one slice is taken from each end of the tubes, 
and in each slice three test-pieces in the direction of the 
sides of an equilateral triangle are cut. 

In order always to obtain comparable results, the dimen- 
sions of the test-pieces obey a law, which is expressed by the 
following equation: L? = 508; in which L represents 
the length for measuring the elongation, and S the section 
of the test-piece. The same equation is employed at the 
celebrated Creusdt steel works. 

This is a most important matter, because it is possible 
to obtain different results, with the same metal, by chang- 
ing one of the dimensions of the test-piece. At Trubia, 
the Thomasset testing machine, improved by Colonel 
Maillard, of the French naval artillery, is used ; its power 
is 60 tons. The elongation is measured by an appa- 
ratus called the ‘‘ Dumoulin-Iroment cathetometer,” 
which permits an appreciation of 0.0002in. The tests 
are made with the most exquisite care, viz., the elastic 
limit, the elongation, the breaking strain, the elongation 
after breaking, anda final test, which it is very important 
to know—the correspondent to the strain, with which the 
breaking down of the test-piece commences. This elonga- 
tion is independent of the length of the test-piece. 

Even when the Maillard testing machine behaves very 
well, I think it is preferable to use the autographic ma- 
chines, constructed by Messrs. Buckton and Co., of 
Leeds, which indicate, as a final result of the testing, not 
only the elastic limit, the breaking strain, and its re- 
spective elongations, but also the work done by the metal. 

It would be very convenient to adopt the work, de- 
scribed by Poncelet as ‘‘travail de resistance vive de 
rupture,” as the measure of the resistance of a metal. It 
is clear that if this method were adopted in dealing with 
steels for ordnance purposes, it would be necessary to fix 
the minimum breaking strain; because the elongation 
being preponderant in the value of work, the extra mild 
steels, which are not suited for the construction of guns, 
are capable of producing more work per square unit than 
any other. I think that the peers of work done by a 
steel, in each of the states of annealing and tempering, 
cannot be augmented or diminished by the manner of 
applying the strain; that is, it can happen that a steel 
test-piece, subjected to a tensional dynamic strain, may 
break with an elongation greater than that acquired when 
submitted to successive static strains ; but, if this happen, 
undoubtedly the dynamic tensional strain must have 
been less than the static tensional strain. This is, in my 
opinion, the only interpretation of thw experiment stated 
by Colone) Maitland, in his paper read before the Insti- 
tution of Civil Engineers on March 15, 1886; in which ex- 
periment # certain steel, which was submitted to static 
strains, broke with an elongation of 27 per cent., and, 
when subjected to dynamic strains, broke with 47 per cent. 

Tempering.—It will be convenient, before describing the 
tempering process, to demonstrate its necessity. At first 
sight, it would seem that if it were possible to produce, 
by forging only, a steel with the conditions demanded for 
gun purposes, the tempering process, which requires a 
very large and expensive plant, might be avoided. Nay, 
if the object attained by this 
the increase of the tenacity of the metal, with a corre- 
sponding diminution of its ductility, a simple variation of 

e chemical composition of the steel would give the same 
result as tempering, The chief object sought to be ob- 


First 
Second ... 
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tained by tempering at different temperatures, is the 
uniform distribution in the ingot of the various substances 
which compose the steel, and more especially of the 
carbon. The new steel cellular theory by MM. Ormond 
and Werth, which appeared in Les Annales des Mines, 
vol. viii., 1885, and of which, in my opinion, Professor 
Akerman’s admirable — on ‘Tempering Iron and 
Steel”* is the base, explains in a satisfactory manner the 
changes that occur in steel when passing from the forging 
to the tempering state—changes which are indicated by 
its mechanical qualities. The foundation of the Aker- 
man theory, in explaining the phenomena of tempering, 
which has been accep the authors of the cellular 
theory, is the following: The combined carbon is present 
in the steel in two forms ; the carbon more intimately 
combined, called tempering carbon, and the carbon in- 
completely combined, descri as cementation carbon. 
If a steel ingot is heated between the points A and B of 
Tchernoff’s scale, and is quickly cooled, the more the part 
of the total carbon will be converted into tempering carbon, 
the more may be the temperature of the ingot, or the 
more quickly the ingot may have been cooled. Now, if 
the same ingot, whose percentage of combined carbon has 
been increased, is n heated to a temperature lower 
than the former, and is also cooled under the same con- 
ditions, a certain part of the incompletely combined 
carbon, converted into tempering carbon by the first opera- 
tion, recovers its primitive state; and this last change is 
manifested in its mechanical qualities by the diminution 
of tenacity and an increase of ductility, so that this 
second tempering, as compared with the first, has all the 
appearance of the annealing process. 

At first sight it would seem that if the temperature of 
the second tempering is very low, the metal should return 
to the conditions resulting from being annealed after 
forging ; and then a great amount of time and money 
world uate been wasted. But that is not the case; for, 
by the second tempering at a low temperature, the carbon 
incompletely combined is distributed throughout the mass 
of the ingot in a more uniform manner than by the first. 
So, at Trubia, after the second or third tempering, we 
have generally observed that the characteristics of the 
steel have improved as compared with those —— by 
the metal when annealed after forging, quote the 
following example, which, I think, is very remarkable : 





Break- | Elonga- 


Elastic 


Limit. in tion per 


Strain. | Cent. 


20.76 | 25.85 
61.00 | 15.15 
40.76 | 20.2 

36.18 | 27.8 








2 8.5-in, 41+ Tempering at 1620 deg. 
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In has been observed, in many cases, that two low 
temperings at the same temperature improved the metal 
considerably. 

T am now about to explain the manner of practising this 
process. As I have said, each tube, or breech-piece, is 
tempered at least twice—the first at a high temperature, 
about 1800deg.; the second at a temperature between 
1080 deg. and 1260deg. If, with these two temperings, 
the steel has not acquired the characteristics required, the 
tube or breech-piece is tempered again, the temperature 
being raised or lowered as required by the results of the 
test-pieces, which are cut at both ends of the tubes after 
each tempering. It is well known that the temper which 
a steel of a certain chemical composition can take depends 
on the following factors, viz., the temperature of the 
metal, and conductibility, specific heat, and quantity 
and temperature of the cooling medium. At bia, as 
is the case in all steel works, the cooling — employed 
is oil, which, by its small cunductibility, produces 
tempers less energetic than water, both liquids being at 
the same temperature. The tubes and breech-pieces are 
always tempered in a quantity of oil equal to ten times 
the —— of the steel tempered. 

The heating furnace is vertical; its temperature is 
carefully measured by a Siemens pyrometer, and the tubes 
are taken out of the furnace and immersed in the oil tank 
by an overhead travelling crane. 

Lately, at the Acieries de St. Etienne, this method of 
tempering has been changed by making a stream of cil to 
pass through the tube. 

he advantages derived from this method are that the 
thin cylindrical films of which the tube is composed acquire 
the best condition for resisting the pressure of the powder 
es—that is, the exterior is in tension and the interior 

in compression ; and the tube, as tempered, can then be 
compared to a series of the thinnest cylinders shrunk on. 
The method is not a new one; it was invented by the 
late Major Rodman, U.S.A., for strengthening cast-iron 
uns, and, in the opinion of the illustrious Sir William 

iemens, is more applicable to steel than to cast iron, I 
think that the system of St. Etienne must be adopted, if 
conducted as man practised it; that is, cooling the 
interior of the tube and heating the exterior. Experi- 
ments in this direction are about to be commenced at 
Trubia, and another is to be directed to investigate the 
possibility of tempering with hot water by the ordinary 
method, or with water at the ordinary temperature, but 
in less quantity. 

In this last case, the experiments must be directed 
to investigate the conductivity of both liquids; and 
this point obtained, it will be very easy to calculate the 
quantity of water, at the ordinary temperature, which 
may take out of the steel the same quantity of heat, in 
the same time, as a weight of oil equal to ten times that 
of the tube to be tempered. 

After the tempering process, the onl heating operation 
practised with the tubes is the shrinkage, which offers 
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little interest, considered from a metallurgical point of 
view. 

In concluding this paper, I must add that the field guns 
constructed at Trubia have been designed by Major 
aan ai of the Spanish Artillery, a member of this 

stitute. 


ROYAL METEOROLOGICAL SOCIETY. 

Tue usual monthly meeting of this gions | was held on 
Wednesday evening, the 16th inst., at the Institution of 
Civil neers, of Great George-street, Westminster, 
Dr. W. Marcet, F.B.S., President, in the chair. 

Mr. . Gatward and Mr. N, Simmons were elected 
Fellows, and Professor D. Colladon an honorary member 
of the Society. 

The following communications were read : 

1. ‘‘ Report of the Wind Force Committee on, Experimenis 
with Anemometers conducted at Hersham,” by Mr. G. M, 
Whipple, B.Sc.; and Mr. W. H. Dines, B.A. <A whirling 
apparatus with arms 29 ft. radius was rotated by means of 
a small steam engine. On the arms of the whirler four 
different anemometers were placed. Each experiment 
lasted fifteen minutes, the steam pressure remaining con- 
stant during the run. For the Kew standard anemometer, 
with arms 2 ft. long, the experiments give a mean value 
for Robinson’s factor of 2.15, and for two smaller instru- 
ments the factor is 2.51 and 2.96, Mr. Dines’s helicoid 
anemometer gave very satisfactory results, the mean 
factor being 0.996. 

2. “On the Measurement of the Increase of Humidity in 
Rooms by the Emission of Steam from the so-called Bronchitis 
Kettle,” by Dr. W. Marcet, F.R.S. The author described 
a number of experiments which he had made by steaming 
a room with a bronchitis kettle, and ascertaining the rise 
and fall of the relative humidity from readings of the dry 
and wet bulb thermometers. He found that the air in the 
room could not be saturated, the relative humidity not ex- 
ceeding 85 per cent. 








Lonegst RAILROAD ON Eartu.—Certain American rail- 
way magnates have devised a scheme for a stupendous rail- 
way connecting Chi with Pekin. Using some of the 
Pacific railways in the north-western portions of the 
United States, thence proceeding by means of the Canadian 
Pacific, the line will branch off to Cape Prince of Wales on 
Behring Strait, communicating on the opposite side of the 
strait, which is thirty-five miles at this point, with East 
Cape, and thence would run to Pekin and Irkutsk, Russia. 
The whole route from Chicago to Pekin is about 5500 
miles, and the persons connected in the movement have 
the highest enthusiasm as to its ultimate success. 


GranD TRUNK Raltway oF CaNaDA.—The number of 

rsons directly employed by the Grand Trunk Railway 
Geupeny of Canada is about 15,000. About 4000 
mechanics are employed at the various shops along the 
line as follows: Point St. Charles, 1750; Hamilton, 
600; London, 409; Stratford, 300; Brentford, 250; 
Gorham, 100; Portland, 90. In addition there are 
nearly 1700 engineers and firemen. The shop buildings 
at Point St. Charles cover nine acres, irrespeetive of other 
buildings for freight, general offices, and cattle sheds. 
Since 1880 the company has built at its workshops at 
Point St, Charles, 130 locomotives and several thousand 
cars of all descriptions. 


Tue InstTiTUTION or Crvit Enarneers.—At the last 
ordinary meeting of the session 1887-88, on Tuesday, 
May 15, Mr. George B. Bruce, President, in the chair, 
it was announced that the following associate members 
had been transferred to the class of members: George 
Frederick Lee Giles, Sydney Hownam Hownam-Meek, 
Thomas Ker, Arthur Spence Moss, and Illius Augustus 
Timmis. At the same meeting it was reported that the 
following candidates had been admitted as students of 
the Institution: Henry Newmarch Allott, Lionel Oliver 
Bowles, Balfour Bramwell, Edward Carus-Driffield, 
Sherard Osborn Cowper Coles, Richard Knightley Coxe, 
Percy William Thomas Davies, Thomas Alexander 
Guyatt, Harold John Hamilton, John Heanley, Jun., 
Charles Francis Heathcote, A.K.C., Harold Alexander 
Henshaw, Charles Ryder Jacob, Arthur Charles James, 
Stanley Arthur Royle, Malcolm Balfour Scott, Stephen 
Smith, John Richard Stratford-Fox, Frederick Darwent 
Ward, and Thomas Wright. The last ballot of the 
session resulted in the election of three members, viz. : 
William Newton Bakewell, Forth Bridge works ; William 
Henry Massey, Twyteed, Berks; and John Platt, Sal- 
ford Iron Works; of 22 associate members, viz. : Arthur 
Lyon Alexander, Westminster ; William Henry Beswick, 

ereford; Edward Herbert Bourchier, Westminster ; 
Harry Freestone Bull, Stud. Inst. C.E., Chester; John 
Cameron, Calcutta; John Coney, London, Til- 
bury, and Southend Railway ; Ernest verge eA de Burgh, 
Roadsand Bridges Department, Sydney, N.S. W.; Osmond 
Philip Fisher, M.A., Edgware-road ; Edward Harvey 
Gibbon, Assistant City = ne Brisbane ; Christian 
Hamilton Gray, Telegraph Works, Silvertown ; William 
Ernest Gray, Telegra h Works, Silvertown; Reginald 
William Griffiths, Stud. Inst. C.E., Southampton-street, 
Bloomsbury ; Alfred John Hill, Wh.Sc., Stud. Inst. C.E., 
Great Eastern Railway ; Charles Ingrey, en Victoria- 
street ; John Benjamin McCrea, Clapton Park ; Charles 
Frederick Marston, Walsall ; Arthur Wharton Metcalfe, 
Stud. Inst. C.E., Bristol; Thomas Wilfred Howe 
Mitchell, Barnsley ; William Robert Morris, Stud. Inst. 
C.E., Chester ; Lewis a, Ransome, Stud. Inst. C.E. 
South Kensington ; John Loudon Strain, Buxton ; and 
William Thompson, Westminster ; and of two associates, 
viz.: Henry Frederick William Lewis, Western Counties 
and South Wales Telephone Company, Limited ; and 
James Robert Mann, Major-General, R.E. (retired), 
Hounslow. 














May 25, 1888.] 


ENGINEERING. 





529 








‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compiizp sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 

The number of views given in the Specification Drawings is stated 
in each case the price ; aur none are mentioned, the 
Specification is not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at 88, Cursitor-street, 

meery-Lane, E.C., either personally, or by letter, v 

mount of f np and postage, addressed to H. Reapsr Lack, Esq. 

advertisement of the acceptance of 

i case, given after the abst 

sealed, when the date of sealing is given. 

a Dea may at any time within two months from 

advertisement of the acceptance of a complete speci, ion, 

| ha genes the Patent Office of opposition to the grant of a 
‘atent on any of the grounds mentioned in the Act. 


GUNS. 


1739. W. Lorenz, Karlsruhe, . Improve- 
ments in Breechi Guns having Vertically 
Sliding Breech-Blocks, [8d. 6 Figs.] February 3, 1887.— 
The vertically sliding breech-block of the gun is opened automati- 
cally by holding the breech-block in the closed position by a catch 
connected to the gun carriage, so that on the horizontal recoil of 
the gun upon its carriage on firing, the breech-block will be re- 
leased from the catch and will drop so as to uncover the cartridge 
chamber, (Sealed March 23, 1888). 


3738. A. Moncrieff, London. An Improvement in 
Mounting Guns. [lld. 7 Figs.) March 11, 1887.—Referrin 
to Figs. land 2, the gun is supported by means of trunnions C. 
In the breech part of the framing B is fixed a hydrauliccylinder 
G against the plunger P of which the breech of the gun bears. 
This cylinder communicates by a small agen with a reservoir 
which surrounds the cylinder and which contains in its upper 
pest above the liquid compressed air at such a pressure that it 
‘orces the plunger P and the gun up or forwards as faras the stops 
aon the frame. The plunger P passes through a stuffing-box at 
thefront of the cylinder and has on it a piston a little larger in 
diameter which works in the body of the cylinder. The interior 
of the cylinder which is contracted in diameter at each end and is 
grooved so as to allow passage for the liquid past the piston to the 
reservoir in such a manner that thi peamete je restricted as the 
piston approaches each end of the cylinder. en the gun recoils 
or when it is caused to ascend to firin tion, the resistance to 
the Fe resulting from the rest ction of the passage for 
liquid brings the gun gradually to rest. A toothed ent 7 on 
the frame gears witha pinion I. The gun is elevated or depressed 


Fig.2. 
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seat 


by turning the pinion I, causing the frame to turn in a vertical 
planearound its trunnions C. The gun is trained by turning the 
pinion J which works ina circular rack K secured to the founda- 
tions, causing the platform to turn round its vertical axis. By 
the recoil, the gun is made to slide back within the frame as far 
as permitted by stops 6 forcing in the hydraulic plunger P of the 
hydraulic cylinder in opposition to*the pressure of the air in the 
reservoir H and to the resistance of the liquid as it is forced past 
the piston. When the force of the recoil is thus absorbed, the 
pressure of the air in the reservoir H acting on the piston and 
lunger again forces the gun up or forwards as far as the stops a. 
hen it is desired to utilise an existing platform or a long plat- 
form arranged to move on apy racers (Fig. 3), the gun is 
mounted by its trunnions on two side levers K' which are fulcrumed 
at k on the front of the platform E and which bear by a spheri- 
cally ended thrust rod Rupon the hydraulic plunger P. The gun 
in this case is elevated or depressed by turning on the axis of its 
trunnions T, and is trained by pager ar. begs platform E. This mode 
of mounting, leaving the breech of the gun clear and accessible, 
can be applied to breechloaders. (Sealed March 23, 1888). 


Improvements re- 

[6d.]. March 22, 
1887.—The steel casting or ingot from which the gun is to be made 
is twisted until the required number of units of work has been put 
into the metal ; it is then forged and finished. The gun is 
tempered by means of cil in the ordinary way, after which it is 
reheated and cooled in ly whilst its exterior is subjected to 
heat. (Sealed April 27, 1888). 


4704. A. Noble, Newcastle-u Tyne. Improve- 
ments in Gas Checks for the Joints of Jointed Guns. 
(8d. 3 Figs.) March 29, 1887.—The meet checks are 
formed of two rings of wedge section capable of sliding one within 
the other and contained in a recess formed partly in each of the 
two abutting lengths of the gun which are to be joined together, 


and completely filling such recess when the F yey is screwed up, 
one wedge ring being then in compression and the other extended. 
(Sealed March 29, 1888). 


4778, H,S. Maxim, London. Improvements in and 
relating to Quick-Firing Guns and other Firearms, 
[ls. 3d. 13 Figs.] March 30, 1887.—A perforated steel plate is 
attached to the muzzle of a gun in such a manner that when the 
gun is fired the projectile will pass through the hole in the pla 
whilst the smoke or gases rym J from the muzzle of the gun wil 
impinge upon the plate and thereby counteract the recoil, (Sealed 
May 18, 1888). 


5207. A. Moncrieff and W. Anderson, London. 
Apparatus for Mounting and Wor Linens poser 
Guns. [lld. 4 Figs.) April 7, 1887.—The improved carriage 
consists of two longitudinal girders A, secured by cross-ties, and 


arranged to turn on a central pivot B and roll on a circular rail D 
by means of rollers C. The gun is supported by means of trunnions 














by the long arms of two bent levers G rocking on a transverse 
shaft F carried by the girders A. The short arms of the levers G 
are connected to plungers H of hydro-pneumatic cylinders I 
which with air vessels J are mounted on the carriage. The gunis 
loaded by means of a truck 9 running on a circular railway 10 
around the carriage and provided with a flexible rammer and crane 
12. (Sealed May 4, 1888). 


5451. T. Nordenfelt, London. Improvements in 
Quick-Firing Guns. {1ld. 13 Figs.) April 14, 1887.—The 
improvements consist chiefly in carrying the fuard and handle of 
the firing mechanism by a slide capable of sliding forwards length- 
wise of the gun. (Sealed May 4, 1888). 

6854. J. ¥. Johnson, London: (La Société Schneider 
et Cie., Creusét, France.) "Inapeovemmente Disappear- 
un s. (8d. 2 Figs.) May 10, 1887.—A well 
or tank C is formed underneath the gun containing a sufficient 
mo of water to enable a float or buoyant plunger/ to rise and 
fall to the extent required for the disappearing action. The dis- 
placement or buoyancy of the plunger must be such as to balance 
the total weight of the gun B. Two rods /' connect the plunger 
ftoanut e working on a central rotating shaftor screw V and 
connected to a gun carriage A by tworods/. The nut ¢ is pre- 
vented from rotating and is guided in a vertical direction by guides 
G supported by iron girders at the upper part of the wellC. The 





























screwed shaft V being incapable of moving in the direction of its 
axis works in stationary bearings at v v' and is provided with any 
suitable gear (such as the bevel gear and crank handle m shown) 
by which a suitable rotary motion may be imparted to itin order 


to raise or lower the nut ¢ and B. The float or plunger / being 
so constructed that the upward pressure resulting from its immer- 
sion exactly balances from the 


the downward pressure remelting 
weight of the gun B, carriage A, and other parts, which have to 
be raised and lowered in working the disappearing action, it is 
possible to turn the screw V in the nut ¢ and thereby raise or lower 
the gun and ne connected to the nut without exerting any 
greater force than that required to overcome the friction and vis 
inertia of the parts. (Accepted March 17, 1888). 


CARTRIDGES, &c. 
4216. O. Rowe, Berwick-on-Tweed. Improve- 
mentsin the Manufacture of Cartridges. [8d. 9 Figs.) 


March 21, 1887.—-The improvements consist in the use of a system 
of plates shaped so as to gather inwards the edges of a number 
2 cartrid ag at the cr! iw vo Fe bo of Rose of 
plungers for the purpose 0! ing or doubling down the edges 
of the contracted cartridge cases. (Sealed April 20, 1888). 


4628. J.Schulhof, Vienna. Improvements in Car- 
tridges. (8d. 4 Figs.) March 28, 1887.—The improved car- 
tridge case is made without the usual projecting rim at its base, 
but is A oa instead with an annular notch at or near its rear 
end which engages with the claw of the extractor. A metal 
ferrule at the front end of the cartridge case prevents the car- 
tridge from entering too far into the barrel of the gun. (Sealed 
April 20, 1888). 


6360. G. Quick, Chipping Camden, Gloucester. 
ts in Cartridges for Ordnance. (8d. 4 


provemen s 
Figs.) April 30, 1887.—The improvements consist in forming the 
surfaces of the cakes of compressed powder constituting a car- 
tridge, with interlocking portions with the object of preventing 
sliding or twisting motion of the parts of the cartridge. (Sealed 
April 20, 1888). 

15,454. G. Kynoch and H. A. Schlund, Birmingham, 
Improvements in the Manufacture of 
(8d. 21 Figs.) November 11, 1887.—This invention relates to the 





manufacture of hollow projectiles from plain metal blanks or discs 


by subjecting the latter to aseries of combined successive opera- 
tions, during each of which a pushing, yr | and punching 
action is exerted upon the blank. (Sealed April 27, 1888) 

16,065. L. W. Lombard, Boston, Mass., 
provements in Cartridges. ‘6d. 4 Figs.) November 22, 
1887.—The improved cartridge contains two charges one above the 
other, which may be discharged successively by means of two 
—— in the head of the cartridge case or shell. (Sealed May 4, 

). 


16,841. H. P. Hurst, Summit, Miss. Im: ents 
in Cartridges, Projectiles, and Wi for Guns, 


(6d. 8 Figs.) December 7, 1887.—This invention relates to an 
‘accelerating cartridge” in which one charge of powder starts 
the projectile, and a second e gives it an additional impetus. 
A cord attached to the projectile by a wire serves to impel the 
de after the projectile leaves the gun. The projectile carries 
ullets which are fired from the projectile in succession during its 
flight, thus scattering the bullets over a wide area. Fig. 1 illus- 
trates the improved cartridge shell. The base A is of metal, pro- 
vided with the usual flange B, and has a strong tube C attached, 
which contains the projectile a, and also a powder charge D, an 
awad E. The tube Cis strong enough to withstand the explosion 
of charge D with safety. The cartridge is ca; at F. An outer 
casing G of paper or thin metal surrounds tube C, leaving a space 
between to.contain the charge H. When the charge D is fired it 
drives the projectile forward into the bore of the gun, and the 
base of the projectile must pass out of tube C before the charge 
H is ignited. The front of the tubeor casing is closed by a wad, 
which rests against the projectile. In Fig. 2 the cartridge is 
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shown in its seat in the chamber of the gun. The outer casing is 
dispensed with. The tube C2 extends forward of the base A, and 
contains the projectile a4, which extends forward of the tube, and 
has a band a’ at its front end toenter the rifling of the gun. The 
tube C2 is surrounded by rings L of compressed ace the out- 
side of these rings not being quite so large as the c! ber M of the 
gun barrel N. An air space O is thus left around the cartridge and 
projectile when the cartridge is in its seat in the chamber of the 
gun. The front ring L will be first ignited, and as the ignition is 
from the front the powder will burn backward or toward the 
centre, and cannot be thrown out of the gun by the explosion. 
Figs. 3 and 4 show the improved Be yy to be preferably used 
with the above cartridge. The shell a@ is provided with a large 
number of chambers }, each chamber containing a ball cartridge 
¢, ora bullet and powder charge. The fuze communicates with 
a slow-burning composition in the annular chamber /, and this 
composition ignites the cartridges or charges in the chambers} suc- 
ccatvely. When all the charges in the chambers b have been fired 
the burning composition communicates with an explosive charge h 
in the central tube of the shell, which charge explodes and rup- 
tures the shell. (Sealed March 23, 1888). 


ILLUMINATING. 
potty Worcester’ Im” 
_—— Means of Economising Gas for Lighting and 


ing Sareenes (8d. 2 Fi February 1, 1887.—Ac- 
cording to this invention the gas is heated on its way to the 





burner by being caused to pass through a chamber which is heated 

eferably by the flame of the burneritself. In the figure, ais the 
heating chamber, 5 an internal pipe leading to the burner d by 
the passage f, and c isthe pipe which conveys the gas from the 
supply pipe G by a passage ¢. (Sealed March 16, 1888). 

3362. J. W. Swan, Bromley, Kent Improved Appa- 
ratus for the Detection of Explosive in Mines 
or other Places. (8d. 7 8.) March 4, 1887.—In a glass 
tude A, the open ends of which are covered with discs of wire 
gauze a, is arranged a platinum wire C attached at its opposit 
ends to wires d', d3, leading to a switch ¢ in communication with 
the terminals of the battery of a miner’s electric safety lamp. 
When the switch is turned to complete the battery circuit the 
current through the wire c so as to cause it to become red- 
hot. To ascertain whether or not there be firedamp or like gas 
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mixed with the atmospheric air, the switch is turned so as to com- 
plete the circuit, the ends of the casing B being closed by the finger 
and thumb go as to prevent entry of fresh ire of the gaseous 
atmosphere, and the degree of luminosity of the wire c under these 
conditions is observed. The ends of tne casing B are then opened 
or uncovered, whereupon the outer air will enter the tube A through’ 
the wire gauze a, and should firedamp be present, the wire ¢ 

become more luminous, but if there be no explosive gases present 
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the degree of luminosity will remain the same as when the ends 
of the casing B were covered, The t of i in luminosity 
of the wire in the tube A may be readily estimated by providing 
an additional wire tained in a tube entirely closed at both ends. 
When the battery circuit is completed, both wires will become 
equally luminous if there be no firedamp present in the air, but if 
there should be any firedamp present in the air, the exposed wire 
C will b more lumi than the wire in the closed tube, to 
which the mixture of air and firedamp cannot gain access. (Sealed 
March 16, 1888). 











ELECTRICAL. 


1929. C. D. Abel,London. (A. Dun and F. Hasslacher, 
Frankfort a/M, Germany.) Improvements in Galvanic 
Batteries. (44.) February 7, 1887.—This invention relates to 
batteries that are worked either partly or wholly by alkaline 
liquids, such as potash or hot eoda lye. The improvements consist 
in the use of a caustic alkali solution with which is mixed starch so 
as to transform the solution into lati ass with the object 





a gelat mi 
of "\pbaanamed evaporation of the liquid. (Sealed February 14, 
1888), 


1952. A, F. Dewar and F. Wilson, London. An Im- 

roved Electric Switch. (8d. 6 Figs.) February 8, 1887.— 

he improved electric switch is so constructed that it is automati- 
cally locked in its extreme positions ‘and cannot remain in any 
intermediate position. (Sealed February 17, 1888). 


5637, A. Siemens, London, and E. F. H. H. Lauckert, 
Charlton, Kent. ectri Controllin apesuntms. 
(8d. 3 Fizs.) April 18, 188/.—A dynamo having its field magnet 
coils in & shunt circuit is regulated by the insertion of a greater 
or less number of resistances in the shunt circuit by the move- 
ment of a vontact arm according as an electromotor which moves 
the arm is worked by a current from the dynamo in one or the 
other direction as determined by contacts actuated by the greater 
or less attraction on the core of a solenoid that has its coil in- 
eluded in the main circuit of the dynamo, (Sealed May 4, 1888). 


MISCELLANEOUS, 


2599, W. Jager, Konkendorf, Germany. Improve- 
ment in Centrifugal Machine Filters. (8d. 6 Figs.) 
February 19, 1887.—Coarse-grained filtering material, such as 
small bone charcoal, is mixed with water and filled into the filter 
drum BC D, which is open at the top, has a perforated shell C, 
and is covered on its inside with a fine metal gauze F. As soon 
as the drum is set in motion a jet of water from a hose is 
made to play on the filtering material till the latter has 
reached the top D of the filter drum. The water is then made 
to play up and down a few times on the inner layer of the 
cylinder BC D thus formed, for the purpose of smoothening and 
rounding it off, asif it were being turned ona lathe, After the 
centrifugal machine filter has been made into a perfectly straight, 
hollow, circular cylinder, the distributor (of the fluid) is fastened 
to the shaft A ; it consists of the flat, round fluted plate H and 
the bell I. The use of the space D C Eis to take up the shock of 
fluid coming from the distributor, so that the fluid cannot 
burst through the filtering partition, and to keep back the 
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greater part of the dirt. From this deposit space D C E the 
fluid rnns along the outer or lower edge of the ring G and passing 
over the inner or upper edge of the bottom D, flows into the 
filtering space BC D. By means of centrifugal power it is forced 
through the filtering material, through the metal gauze F and the 
holes of the shell C, collects in the space formed by the casing, 
and runs off through the holeT. In order to keep the fluid that 
has to be filtered always at the same level above the inlet surface 
of the centrifugal machine filter, the flowing in of the fluid is 
regulated by a self-acting regulator, in which K is the inlet pipe 
and La valve which can be adjusted as desirable by the hand- 
wheel M, and is connected by a rod R with the bell P, which takes 
up through gutter N and pipe O the fluid that runs over the edge 
E out of the filter drum, and lets it run off through the adjustable 
valye Q. When the outflow increases the bell P fills and sinks with 
the valve L, and consequently decreases the influx of the fluid. 
Sis the counterweight against the rod R, and on the latter are 
astened the valve L and the bell P. (Sealed May 4, 1888). 


3461. G. Bischof, London. A Process pa- 
ratus for Purifying Water. [4d.] March 7, ater 
is purified according to this invention by mixing with it iron in 
a state of fine division, allowing subsidence of part of the iron, 
and effecting precipitation of a further quantity of the iron by 
aérating the liquid. (Sealed March 16, 1888). 


3470. W. EX. Moore, London. Improved Means for 
Preventing Water Pipes from Bursting. (8d. 2 Figs.) 
March 7, 1887.—An air vessel is provided surrounding the water 
pipe and connected to it by one or more holes at the lowest part of 
the air vessel. (Sealed March 16, 1888). 


3747. W. C. Storey and G. Poore, London. Im- 
provements in Submarine Vessels. (8d. 1 Fig 

arch 11, 1887.—Inventors claim: The arrangement of a 
pump with a diver’s egress chamber, and with the exterior of the 
vessel and with a ballast chamber in such a manner that water 
from without the vessel can be delivered into the diver’s egress 
chamber, and simultaneously water in like quantity from the 
ballast chamber can be discharged from the vessel. (Accepted 
February 18, 1888). 


4201, J. Taylor, Cheltenham, Gloucester. Improve- 
ments in the Manufacture of Nitric Acid. [6¢.). March 
21, 1887,—The improvements consist in heating a mixture of un- 
calcined ferrous sulphate (copp ) with Icined ferric sul- 
phate (coquimbite) and sodium nitrate until nitric acid vapours 
are evolved. (Sealed April 6, 1888). 

4228. C Netto, Dresden,Germany. Improvements 
relating to the Extraction of Aluminium from Sub- 
stances Containing the same. [lld. 6 Figs.) March 21, 


and A 
1887.— 








1887.—The improvement consists in immersing solid sodium or 
other decomposing metal into molten cryolite or other aluminium 
compound mixed with common salt. (Sealed April 6, 1888). 


4241. H. Baum, Mannheim, Germany. Improve- 
ments in the Manufacture of rt steam a pa {6d.} 
March 21, 1887.—This invention relates to the production of pyro- 
ee of the alkali metals and of ammonia by heating the 
hydro-sulphates thereof in vacuo to temperatures below brown 
heat, or between 200 deg. and 400 deg. Cent. (Sealed April 6, 
1888). 


4298. S. S. Allin, London. Improvements in the 
Construction of Fans, (8d. 6 Figs.) March 22, 1887.— 
This invention relates to centrifugal blast and exhaust fans in 
Hg blades are curved in a peculiar manner, ( April 


4485. A. M. Clark, London. (C. J. Brunetti, Paris.) 
a Process of Ornamenting Articles of 
‘orcelain, and other Ceramic or Vitrifiable 
Materials. (6d.) March 25, 1887.—An impression of the ground 
of the design is transferred to the article, the design being in 
blank. A layer of incombustible material is then applied to the 
ground, the gold or other vitrifiable metal serving as the decorative 
medium agen, boone pee = applied upon the exposed parts of the 
design by a brush or other means. The article is then fired. 
(Sealed March 16, 1888)., 


4777. P. A. Dohis, Paris. Driving Gear for Table 
Machines for Sewing, Kuitting, d the like. (8d. 
2 Figs.) March 30, 1887.—An oscillating pedal lever, by means of 
ratchet or equivalent gear, intermittently winds up a spring which 
ag it continuously unwinds drives the table machine. A braking 
device is ahed by the knee of the operator. (Sealed April 27, 


5060 W. Baylissand R. Howarth, Wolverhampton, 
Staffs. Improvements in the Construction and 
Manufacture of Screw-Nuts. (8d. 11 Figs.) April 5, 
1887.—The improvements consist in providing the nuts with a slit 
or mere parting which is formed in the process of rolling the bar 
from which the nuts are to be forged, or in the combined process 
of rolling the bar and forging the nuts. (Sealed May 11, 1888). 


5327. R. Willis, London. Improvements in Speed 
Indicators. [8d. 3 Figs.) April 12, 1887.—The apparatus 
comprises a vertical tube L closed at its upper end, and having its 
lower end immersed in and open toa cistern K filled with coloured 
liquid. Within the tube L is arranged a tube I open at the top, 
and communicating by a emall pipe H and transverse eG 
(Fig. 2) with the space F above a diaphragm A which is con- 
nected by a C with an eccentric on a shaft D. The motion of 
the machinery, the § of which is to be ascertained, is 
transmitted by suitable means to the pulley E on the spindle 


D. Whenthe spindle D is rotated the partial vacuum caused 
in the small tube H by the to-and-fro movement of the 
diaphragm produces a corresponding partial vacuum in the 
upper part of the glass tube L, and liquid is thereby drawn up 
into the lower part of this tube from the cistern K. The height 
to which it rises depends upon the vacuum and this depends 
on the speed at which the spindle is driven. To permit of 
adjustment of the apparatus the small tube H is carried by a 
screw plug by turning which the lower end of this tube can 
be set nearer to or further from the central line of the passage G as 
may be required. (Sealed April 27, 1888). 


5622. W. H. Rickard, Newport, and T. J. Rickard, 
Blaenavon, Mon. ovements in the Method of 
and Apparatus or Machinery for Coating Plates with 
Tin, Lead, and other Metal or Allo [8d. 2 
Figs.) + 18, 1887.—The improved method of coating plates 
with tin, &c., consists in raising or causing the molten metal to be 
poured or projected upon the plate to coated as it passes 
through the rolls, or projecting such metal upon the rolls them- 
selves either continuously or only during the passage through the 
rolls of the plate to be coated. (Sealed es 4, 1888). 


5655. G. E. Davis, Manchester. Softening and 
ge ben Water for Domestic and Trade Al og a 
(4d.] April 19, 1887.—Hard water is softened according this 
‘Mey 1 1800) treatment with tribasic phosphate of soda. (Sealed 

ay 4, 


5660. J. Thomson, Edin 
caldy, Fife, N.B. Improvements in 
with Sugar Cane Mills. (8d. 9 Figs.) April 19, 1887.— 
The preparatory rolls of sugar cane mills are made with surfaces 
formed by combining flutings or longitudinal depressions with 
transverse orinclined grooves. (Sealed April 27, 1888). 


Py yo Cc. Redman, Halifax, Foe. puprovementa 
para’ Raising an wering ‘ables 
f Circular Saw F Falling 


o! 3 es or any and 

Tables. (8d. 5 Figs.) April 19, 1887.—A cycloidal arrange- 
ment of mechanism is employed for operating rising and falling 
tables of saw and other benches with one or more racks. (Sealed 
April 27, 1888). 


tion Moving at 


y Descri, 
tp os . ter to Brakes and Clutches. (8d. 
12 8.) August 19, 1887.—This invention relates to the con- 


struction and use of brakes and clutches with brushes or strips 
or pieces of elastic (flexible) material crreagee to act upon cor- 
rugated or equivalent surfaces, or upon er brushes. Fig. 1 
illustrates a brake suitable for a cage or lift, A is the cage pro- 
vided with two brushes B formed of elastic filaments of steel with 
suitable backs and jointed to levers? and arms/,. To the levers 
1, which have their fulcra at m, are connected the rods or chains ¢, 
whereby the cage is connected to the rope K. The levers / are 
provided with sectors D, D, furnished with brushes, whose fila- 
ments are designed to be always in contact with the corrugated 
or ribbed surfaces S which are fixed in the shaft at opposite 
sides of the cage. Q.Q are counterweights on the levers l, J. 
In case of fracture of the rope K, the reaction of the brushes D, 





on the ridges or ribs S, 8, will through the levers J, 1, move 
the brushes B, B outward into contact with the corrugated sur- 
faces S. The filaments of the brushes B will have to deflect, and 
the reaction developed will have the effect of retarding and ulti- 
mately arresting the cage. Pig. 2 illustrates an application of 
brakes to a gun-cai e. B is a brush connected to arms /2 
of levers having their fulcra at m, m, and their other arms con- 
nected by a rod 3 thatcan de operated by a lever L. S is a cor- 
rugated or ribbed surface. The action of the filaments of the 
brush will increase gradually with the recoil of the carriage. 











le 


The brushes can be disengaged by the lever 

carriage torun down. Fig. 3 illustrates apparatus that may be 
employed as a brake or asaclutch. D isa corrugated or ribbed 
disc keyed on a shaft a ofa hine, the rotation of which is to 
be when required, retarded or arrested. Bis a brush carried by 
a disc E, which is movable lengthwise of a shaft b, but cannot 
rotate. L is a lever, by operating which the brush E can be 
ei , approach or recede from the disc D. (Accepted April 

’ 


11,664. F. Munier, Quillan, and N. Salvaire 
Limoux, France. Improved Method or Process of 
Colouring or Stain: Wood, ([6d.} August 27, 1887.—The 
improved process consists in injecting colour in the state of boil- 
ing liquid at one extremity ‘of a tree freshly cut, the operation 
being facilitated by exhausting at the other extremity of the tree. 
(Sealed March 6, 1888). 


16,760. J. W. Parks and P. G. Roquemore, Marshall, 
Te Nut-Locks. [6d. 5 Figs.j December 6, 
1887.—A washer is employed having sharp spring lips engaging 
—_ serrations formed on the face of the nut. (Sealed April 20, 





~~ 


17,672, A. E. Barthel, Hamburg, Germany. Im- 

roved Method of and Machine for Manufacturing 

arious Articles from Slotted Sheet Metal. (8d. 7 
Figs.) December 23, 1887.—This invention relates mainly to the 
manufacture of lattice-like plates from slotted sheet metal by 
stretching or drawing, by means of hooks the sheet metal in a 
direction rectangular to the slots in cold, warm, or red glowing 
condition. (Sealed April 27, 1888). 


117. D. Williamson, New York, U.S.A. Improve- 
ments in Ro Engines, Applicable also to Rotary 
Meters, Pumps, and Blowers. (8/. 7 Figs.) January 4, 
1888.—The improved rotary engine comprises a casing having an 

lar fluid chamber divided by a concentric disc carrying 
feathering vanes into two parts, one of which is occupied by the 
motive fluid. (Sealed April 20, 1888). 


203. H. Gittus, Reddish, Chester. An Improved 
Strap or Belt Fastener. (61. 4 Figs.) January 5, 1888.— 
The improved strap fastener is formed from sheet steel or other 
suitable metal, and is provided with teeth stamped or punched 
out of the solid, and bent over into a plane approximately at 
right angles to the back of the fastener. (Sealed April 20, 1888). 


212. P. G. Pasquet, Sermaises, France. Improve- 
mentsin Lubricators. (8d. 4 figs.) January 5, 1888.— 
The lubricator A is provided with a downwardly projecting tube 
C, in which is placed a loose spindle H formed with a head G, 
which closes the opening of the lubricator through which the. 
lubricant descends. This spindle rests on the surface to be lubri- 
cated, and the weight of the lubricator rests on the head of the 
spindle. When the surface to be lubricated is pee! too dry, 
the friction of this surface against the lower end of the spindle 
will deviate the latter from its vertical position more or less 





according to the more or less dry state of the said surface, and 
thus cause the head of the spindle to uncover the opening of the 
lubricator to allow the lubricant to descend to the surface to be 
lubricated. When this surface is sufficiently lubricated, the 
friction against the lower end of the spindle will not be sufficient 
to deviate the spindle from its verti tion, and the opening 
of the lubricator will be closed until the surface requires lubri- 
cating n. The extent of the opening for the passage of the 
lubricant may be adjusted by moving the nut I along the spindle 
‘H. (Sealed April 20, 1888), 


UNITED STATES PATENTS AND PATENT PRAOTIOB. 

Descriptions with illustrations of inventions patented in the 
United tes of America from 1847 to the present time, and 
Ee eee ee cases in the United States, may be 
cet tena the offices of Enenruaine, 35 and 36, Bediord- 





German Coat Exports.—The exports of coal from the 
Zoliverein last year amounted to 8,781,377 tons, as com- 
th 8,655,240 tons in 1886, showing an increase of 

26,137 tons last year. Of the coal exported from Ger 
many last year $03,051 tons went to France, 3,088,905 
tons to the Low Countries, and 2,691,987 tons to Austria. 
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SUBMARINE MINING. 
By Lieut.-Colonel Bucknit1, R.E. (Ret.) 
(Continued from page 452.) 
DEsigns FOR DEFENCE. 


Docxyarps where men-of-war are built should be 
secure from attack, and should therefore be situated 
many miles up a tortuous river or inlet difficult to 
navigate at the best of times. Chatham is a prac- 
tical example of this ideal. 

The protection of large commercial. shipping 
centres from purely naval attacks is easily effected 
if they be similarly situated. The great cities of 
London and New York are typical cases. It is not 
desirable that our own defences should be discussed 
in detail, especially by one who for many years was 
engaged upon them at our War Office. New York 
will, therefore, be selected, and a design for the sea 
mine defence will be drawn up and described. 

The position of the mine fields should be retired 


mines should be moored so as to help the forts when 
they are attacked, by obstructing those portions of 
the channel outside the forts at engaging distances. 

Small side channels that are not required by 
the defenders may be blocked by passive obstruc- 
tions or mechanical mines, especially if these side 
channels are likely to prove of use to a foe in 


long as they advance in a parallel line and within 
the effective range of its artillery. 

New York is open to capture by an operation of 
this nature, a strong force landing on Long Island 
from the Sound as near to the city as possible, and 
advancing by the East River shore, under the cover- 
ing protection of a fleet, and assisting the ships by 





delivering boat attacks. Let us apply these prin- | capturing the batteries or mining stations on that 
ciples to our example, New York. | shore, which would thus be taken in reverse. 

This magnificent emporium of trade, whence| With Long Island in its present defenceless state 
radiate the pulsating arteries essential to the life of | such an operation would be quickly done, in spite of 
one of the greatest civilised nations the world has | submarine mines, dynamite guns, plunging Davids, 
ever seen, is situated on a peninsula on the left ‘and what not. To describe a possible cowp de main 
bank of the River Hudson, and is covered from | is to suggest a defence, and our cousins might do 
the open sea by the end of Long Island, between | worse than spend some of their annual surplus in 
which and Staten Island the Hudson flows through | the construction of a string of forts between Jamaica 
the Narrows into an estuary about seven miles | Bay and East River. Taking things as they exist, the 
square (49 square miles) containing several channels | following arrangement of mines would give a strong 
divided irregularly by large banks with about two | defence to Kast River against a purely naval attack. 





fathoms over them at low tide. In order to hamper any attack on Fort Schuyler the 
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from the open sea, both because they would then 
be more difficult to approach, and because the 
shelter would enable the miner to carry out the 
mooring operations in rough weather. Care must, 
however, be taken to moor some of the mines at or 
a little beyond the limits of bombarding range, and 
the remainder should be scattered in groups or 
fields as irregularly as may be compatible with 
their protection by light artillery, and especially 
quick-firing guns mounted in proper emplacements. 

Absolute mine blocks which are so fashionable, 
with their floating impediments telling a foe where 
the mines are laid, should beavoided. This method 
places too many eggs in one basket, and shows the 
position of the basket. A mine defence should be | 
deep and narrow in plan, rather than wide and 
shallow ; and the centre of each channel should be 
mined more than the sides. 

Mines should extend right through the defence, 
to the very last entrenchment. Sir Lintorn Sim- 
mons once said, ‘* A gun for the defence which can | 
be reserved until the attack is in the last period is | 
worth anything” (R.E. Papers, vol. xviii., 1870) ;| 
and the same remark applies to mines. 
to the Times, 1855, signed ‘‘ B,” and attributed to 
the late Sir John Burgoyne, we read, ‘‘one of the 
principal ingredients in defensive works is anobstacle 
to the approach of the assailants.’”’ On this principle 





In a letter | purely naval attack, but is very vulnerable to a com- | 
bined naval and military operation. | 














Long Island, about 100 miles by 17, covers a large | navigable water to the west of Hewlett Point:and 
sound or arm of the sea, over 20 miles wide, that | Elm Point should be mined. For reasons already 
separates the island from the States of Connecticut | stated, the firing stations should not be located on 
and New York. At a distance of 12 miles from| Long Island, but on the opposite side. Ground 
the city this sound narrows down to a width of | mines can be used in front of the forts, and be 
14 miles, and at 8 miles from the city it is only | charged with 600 lb. or 900 lb. of blasting gelatine 
4 mile wide. Here two forts, one at Willet’s according to the depth of water (see pages 474 and 
Point on Long Island, the other at the extremity |475 of ENarnezrinc, Novémber 4, 1887). The 
of Throg’s Neck, on the opposite shore, protect’ principal firing station may be situated to the north- 
the channel, which from this point inwards is west of Fort Schuyler, near enough to be under the 
called the East River. Its width is still further | protection of the fort, and far enough to be clear of 
reduced as it approaches the city, until finally at | its smoke and of the fire which it draws upon it. 
Hell Gate it is less than a } mile wide. An auxiliary observing station may be placed 

Long Island thus protects the city from the sea,|at M (see Fig. 86), or further from the shore if 
obliging any naval attack to be delivered on one or | M be considered too exposed to attack by a party 
other of two intricate paths of approach. But the | landing from boats at high tide. But its position 
defence of an island against a foe who possesses | ought to be screened, and should not be known to 
the command of the sea is much more difficult a foe, and this remark applies to every observing 
than is that of the main land of a country held by; station used in connection with sea mines. 

a courageous people and intersected by numerous! The mines are shown as moored in four lines 
lines of communication. Long Island, therefore, is | converging on M, and the cables would bé carried’ 
at one and the same time a source of protection and | to the back of Throg’s Neck to the observing station 


a source of weakness. It gives strength to resist a at that place ; this would connect with M by means 


of a three-cored cable, two cores being required for 
observing and one for telephoning, Lines 1 


In these days it is impossible to prevent troops |and 3 would be operated from one of ‘the writer's 


landing when the operation is covered by a fleet, | plane table observing arcs, lines 2 and 4 from 
and it is also impossible to check their advance so | another, and there would be an observer to eacli: 


3? 


ENGINEERING. 


[June 1, 1888. 











core at M, who would send a positive current for 
one alignment, and a negative for the other, to the 
instrument shown on Fig. 76 ante. 

These mines being spread over a large expanse of 
water would be most useful against vessels that 
might engage the forts at battering ranges. 

The water to N of Willet’s Point could also be 
mined similarly, but Throg’s Neck is a position 
excellently well adapted for a battery of dynamite 
guns firing both to front and rear, in which event 
the waters within a radius of a mile can be kept clear 
of mines. 

In nearly every defence some of the side channels 
are a source of weakness. They should be blocked 
by mechanical mines, or by passive obstructions, or 
both combined. Thus two groups of mechanical 
mines may be placed between City Island and 
Rodman’s Neck, if other considerations do not pro- 
hibit same, and another group may be placed off the 
rocks at Elm Point. 

Abreast of Fort Schuyler a mine field may be 
formed consisting of four groups of electro-contact 
mines flanking a fairway, mined with several pairs 
of observation ground mines. This fairway can be 
inclined so that its line of direction falls on Willet’s 
Point, and each pair of mines would be fired from 
the central station at Throg’s Neck when a vessel 
cameon the observed intersection, One of the writer's 
plane table arcs might be employed for this work. 

These portions of the defence may collapse after 
due resistance, and other mine fields in rear should 
therefore be provided. One can be placed at Old 
Ferry Point, another at Clawson Point, and still 
another perhaps at the Brothers, each having a 
narrow fairway free of contact mines. 

An attacking squadron that succeeded in forcing 
its way to the Brothers would be within shelling 
distance of the city, and terms would probably be 
arranged to prevent further operations. 

Let us now turn to the principal commercial 
entrance to New York Harbour. 

The attacking forces would here meet with 
numerous nautical difficulties. The deepest water 
over the bar is but 3# fathoms at low water, and 
the rise of tide at springs is less than one fathom— 
total, 22ft. Gin. at low and 28 ft. Gin. at high water. 
First-class ironclads should therefore keep outside, 
and any attack on this side must be made by war 
vessels of smaller draught. The channels inside the 
bar are intricate, and skilled local pilots are required 
to take steamers into port. If some of the buoys and 
light vessels were only slightly shifted the naviga- 
tion of vessels would be made so difficult to strangers 
as to be well-nigh prohibitive. Moreover, the land 
is so distant and so hard to approach, owing to the 
flats that extend for miles in front of it, that a 
simultaneous attack by land could receive no assist- 
ance from the forces afloat. Combined operations 
like those suggested for the advance up the East 
River are therefore impossible. 

Considering these things, it certainly appears 
that New York, like some other places, has a weak 
back entrance and a strong front door. Yet an 
attack vid Sandy Hook and the Narrows seems to 
be feared more than one in the other direction, if 
one may judge from the fortifications now existing, 
especially at the Narrows. 

The writer believes that the key of the lock for 
securing the main entrance to New York Harbour 
will be found at the inner end of the sandbank 
called the Dry Romer. This is ten miles from the 
nearest point of the city and eight from Brooklyn. 
The Narrows are only six miles from the city and 
four from Brooklyn, and vessels lying outside would 
be within bombarding distance of them both. 
Every effort should therefore be made to present 
an effective resistance to an attacking squadron 
before it comes so far. 

The Swash Channel joins the main channel close 
to the north end of the Dry Romer, the navigable 
water being only 1250 yards wide at this point. It 
is bounded on the west by.the \Staten Island flats, 
with an average depth of only two fathoms over 
them. 

The East Channel is also 1250 yards wide at the 
north end of the Dry Romer. This fine channel, 
although not much used by commerce, has 3} 
fathoms over the bar, and might be used by the 
attack in war, as it lies beyond the effective range 
of Sandy Hook Fort. All the rest of the harbour 
entrance is forbidden to vessels drawing more than 
14 ft. or 15 ft., that is to say, to war vessels that 
would cross the Atlantic. An ironclad fort on the 
north end of the Dry Romer would consequently hold 
this entrance to New York, and with additional 





certainty if mines were placed in the channels on 
either side of it. As no fort exists there, the mines 
are all the more necessary, and some makeshift 
arrangement should be devised both for protecting 
them against boat attack and for providing a firing 
station as close to them as possible. This could be 
done by floating a strong iron hulk to the spot, and 
then filling her with sand, leaving chambers on the 
north side for firing and observing stations, and 
mounting quick-firing guns on carriages disappear- 
ing through the deck, the guns remaining up when 
in action, and out of sight and protected as far as 
possible when not in action. 

The mines can be arranged in various manners, 
and the plan shown on Fig. 87 provides for the 
main channel a combination of electro-contact and 
of observation mines, the latter being charged with 
600 lb. of explosive and moored on the ground in 
two lines converging upon Norton Point. They 
are not placed directly across the channel, but 
diagonally, and so that the cross intersection firing 
may be effected from the temporaay station near at 
hand. In this manner the west part of the channel 
becomes a fairway free from contact mines, and 
available for the traffic of the port. A plane 
table observing arc can be used, and a single 
core would be led to the alignment observing 
station on Norton Point, a second core would be 
required for telephonic communication, and a third 
core would be held in reserve, as spare. A single 
core should be carried on to Sandy Hook Fort, as 
shown, for communication, and perhaps it may be 
led into the Swash light vessel on the way. The 
East Channel can be closed by four groups of electro- 
contact mines. 

In rear of the Dry Romer defence a second series 
of mines may be moored in the main channel off 
Norton Point, in order to hamper the attack on the 
Narrows. These mines should be scattered over a 
wide area and observation mines may advan- 
tageously be resorted to, because vessels would not 
attack the Narrows at night. The mines can be 
charged with 900 lb. of explosive (the depth being 
about 11 fathoms) and can be moored on the ground 
in two lines crossing one another and directed, the 
one ona station near Fort Tomkins, the other on a 
station near Fort Hamilton. 

Still nearer to, and in front of the Narrows, a 
further system of observation mines moored on the 
bottom in two rows forming a re-entering angle can 
be directed on the two stations last mentioned, and 
be fired therefrom, by double observation, one plane 
table observing arc being used at each station and 
two cores connecting them for firing purposes. A 
third core of the seven-cored cableshownon the figure 
can be employed for telephonic communication. Two 
more cores would be required for the mines off 
Norton Point, and two cores would be held in re- 
serve as spare. A group of electro-contact mines 
can be placed on each flank. The water is some- 
what deep at the Narrows, and the defence can 
here be left to artillery and torpedo guns mounted 
on the heights on either side, and to locomobile 
torpedoes actuated from suitable positions on either 
shore. 

The defence of New York Harbour offers a very 
interesting example of the general ideas which 
govern the application of submarine mines. In 
every large harbour, however, the possible permu- 
tations and combinations are numerous, and no two 
designs drawn up independently, even by officers 
who have been trained in the same schools, are likely 
to be precisely similar. 

Thus, in the example before us, many engineers 
might prefer to sow the Swash and East Channels 
with mechanical mines, and to place a complete 
system of electrical mines in the main channel 
off Sandy Hook Fort, friend and foe alike being 
thus compelled to use this channel in time of war. 
Such an arrangement would be strong, and would 
deny the lower bay to a foe ; but the defence would 
be somewhat disconnected, and for this reason 
would, I think, be weaker than the one proposed, 
and illustrated on this paper. Moreover, inasmuch 
as a war may last through the winter months, and 
masses of ice come down when the Hudson River 
breaks up, mechanical mines in situations like the 
Swash would certainly be destroyed by self- 
ignition at such a time, 

Coaling Stations.—The remarks already made on 
the mine defence plans for naval arsenals and for 
commercial harbours or rivers, apply also to coaling 
stations except that the positions of the latter can 
be, and generally are, so chosen that their defence 
requires a much smaller expenditure on guns, 





mines, and isons. A coaling station so situated 
that its defence would entail a heavy expenditure, 
stands self-condemned. 

Thus at Kingstown, Jamaica, the dockyard and 
coaling depét should be withdrawn from their pre- 
sent exposed position, and be retired to the inner 
harbour. Were this done, the general defence 
would be much less costly and yet stronger. 

At some stations it is only necessary to provide 
for the security of the coal and the appliances used 
in coaling. For such a place the following simple 
method of defence has for some years been a 
favourite hobby of the writer’s, and something of 
the kind has also been recommended by so high and 
experienced an authority as General Sir Lintorn 
Simmons, G.C.B., R.E. The scheme consists : 

1. In stacking the coal at a distance from the 
water, and so situated that it could not be damaged 
by the guns of a hostile cruiser or flying squadron. 

2. In connecting same with the harbour by an 
inclined tramway, so that the full trucks descend- 
ing the incline would draw the empty trucks up. 

3. In providing shoots similar to those used in 
Durham, Northumberland, and South Wales, for 
quickly loading barges at the lower end of the 
tramway. 

4, In covering these shoots by an earthwork to 
protect them from hostile artillery fire. 

5. In providing special barges so constructed that 
when scuttled they will just sink, and thus be 
hidden from a foe should he attack the harbour, and 
yet be easily recovered when he retires. 

The method of coaling by means of barges is 
strongly advocated by many officers of the Royal 
Navy as preferable to all other means, and barges 
can certainly be loaded in less time at the shoots 
than they would take to unload at the ships. 

One or two companies of infantry behind care- 
fully constructed fieldworks would protect the coal 
depét from any attack likely to be delivered on 
land, and the defence hardly requires a cannon or 
amine, A few mines covered by quick-firing guns 
would add to the defence at no great expense, but 
such addition is not essential. The idea ruling such 
a defence is to place the objective—the coal—out of 
the reach of a cruiser. Any damage he can inflict 
on the shoots or the tramway could be repaired ina 
few hours, suitable material for repairs being kept 
in reserve at the depdt. 

Even when it is desired to provide facilities for 
repairing defects in a ship’s machinery or outfit, a 
great deal could be done at such a depét, a fitting 
shop and store buildings being added ; also a few 
strong trucks to carry loads of 10 or 15 tons, and a 
crane at the water edge to unload or load a barge 
with the special gear required. In short, the 
scheme is capable of expansion, and for distant 
stations in the Pacific has many advantages to re- 
commend it. 

Small Harbowrs to be denied to a Foe.—There is 
yet one other description of harbour which may 
require to be denied to a foe, viz., those which 
might be used as ports for disembarking his 
troops. Such harbours may be little used in 
time of peace and yet be of the first importance 
during certain operations undertaken during war. 
Balaklava may be mentioned as an instance in point. 
Such harbours should evidently be mined, and it 
will depend on many local circumstances whe- 
ther the mines are purely automatic or not. 

Conclusion.— In conclusion, it is important to 
remember that each place will form a special pro- 
blem, and that the plans for defence by sea mines 
should be drawn up by an adept well versed in 
harbour defence generally and submarine mining 
in particular. The artillery defence must be care- 
fully noted, as well as the numerous local pecu- 
liarities of tidal current, depth of water, facilities 
for navigation, and other matters of this nature. — 

The object of any attack must always be kept in 
view when designing the mine defences, which 
should conform with the requirements of each 
situation. 

(To be continued.) 





THE MAPS OF THE ORDNANCE 
SURVEY.—No. XI. 
PuHoto-ZINCOGRAPHY. 

THE process of transferring a photograph to a 
zine plate, in order to obtain copies in permanent 
ink, is called photo-zincography, and is identical 
with photo-lithography, with the difference that in 
the latter a stone is used instead of a zinc plate. 
The principal use of photo-zincography on the Ord- 
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nance Survey is in connection with the production 
of the 6-in. map, but it is also employed for the 
l-in. index maps, and for a variety of special work. 

The history of the discovery of this process is 
somewhat curious, and the following extract on the 


subject from the preface written by Colonel Sir | 


Henry James, R.E., to ‘* Photo-Zincography, &c.,” 
by Captain A. de C. Scott, R.E., published in 1862, 
may prove of interest. 

Sir Henry James says: ‘‘I was staying at Ryde, 
in the Isle of Wight, with my family, in the winter 
of 1859, and whilst there a lady asked me if I knew 
of any means by which she could get some etchings 
she had made, copied and printed in an inexpensive 
manner. After some consideration it struck me 
that the chromo-carbon process could certainly be 
made applicable to this purpose, and on my return 
to Southampton the next day I brought one of her 
etchings with me, and had the chromo-carbon print 
taken and transferred to zinc the same day, and 
this was the first photo-zincograph ever taken here 
or elsewhere. (See Fig. 30.) The day after this 
occurred I was directed by the late Lord Her- 





Fic. 30. FAO-SIMILE OF 


bert to meet him and the Chancellor of the 
Exchequer at the Treasury on business connected 
with the Survey, and it was at this interview 


that Mr. Gladstone asked me if I knew of any | 


process by which some of our ancient manu- 
scripts in the Record Office could be copied. 
The experiment of the day before enabled me to 
answer at once in the affirmative, and as a proof of 
our being able to do so, I had the small deed of the 
time of Edward I., of which copies are bound up 
with my report for the year 1859, copied and printed 
by photo-zincography, and this has led to our having 
to copy by this process ‘Domesday Book,’ or the 
great survey of William the Conqueror, which was 
written in the year 1086, at Winchester. 

‘*Some time after the publication of my report 
for 1859, a gentleman waited on me at Southampton 
to say he was directed by Mr. J, W. Osborne, of the 
Survey Department, Melbourne, Australia, to con- 
sult me as to the advisability of Mr. Osborne’s 
taking out a patent for a process which he called 
photo-lithography. 

‘*The name given to the process immediately 
suggested to my mind that the process was probably 
analogous to that I had named photo-zincography, 
and which, in my report for 1859, I stated was 
equally applicable for printing from zinc, stone, or 
for transfer to the waxed surface of a copper plate. 
I therefore handed this gentleman a copy of my 
report, and desired him to read the account given 
of our process at page 6 of that report, and to 
examine the copy of the deed bound up with it, 
and not to show me the description of Mr. Osborne’s 
process if it differed from ours. After reading it, 
he said at once it was the same process, and I then 
told him it was useless for him to attempt to take 
out a patent, as my printed report had been every- 
where circulated. In October, 1860, I received, 
through the Secretary of the Colonies, some very 
excellent photo-lithographs of reduced plans, pre- 
pared by Mr. Osborne, at Melborne, with an account 
of the process, dated May 15, 1860, and suggest- 
ing that a Sapper should be instructed in the art, 
and sent home to introduce it at the Ordnance 
Survey Office, they in Australia being at the time 


|in the same ignorance of what we were doing in 
| England, as we were as to what they were doing in 
| Australia. The discovery and application of this 
| art was therefore made perfectly independently at 
| the opposite extremities of the earth. 

‘*A copy of the report, dated February, 1859, 
‘On the Reduction of the Ordnance Plans by 
Photography,’ had been sent on my recommenda- 
tion to the surveyor-generals of all our colonies, 
and it is interesting to find, in Mr. Osborne’s account 
of the process, a statement of precisely the same 
reasons for seeking the means of avoiding the neces- 
|sity of making tracings from the silver prints, 
'which led him, as it led us, to the discovery of 
photo-zincography and photo-lithography. 

‘‘In September, 1860, Mr. Osborne was kind 
enough to send me a pamphlet containing a reprint 
of his account of his photo-lithographic process, 
communicated to the Philosophical Institute, Mel- 
bourne, on November 30, 1859.” 

The process of photo-zincography depends on the 
property possessed by the bichromates of rendering 
insoluble certain organic substances, such as gum, 





FIRST PHOTO-ZINCOGRAPH, 


| gelatine, albumen, when exposed to the action of 
light, and the following is an outline of the process. 
The first step is to obtain a print from the nega- 
tive on sensitised paper coated with a mixture of 
bichromate of potassium and gelatine. This print 
is then inked all over with a special transfer ink 
and after soaking in warm water for some little 
|time that part of the gelatine which has been un- 
affected by the light swells and dissolves, so that it 
| can be sponged away together with the ink on its 
|surface. But wherever the gelatine has been acted 
upon by the light it remains hard and adheres to 
the paper and retains the ink. In this manner, 
| therefore, a print of the negative is obtained in 
transfer ink, on paper, which can then be trans- 
ferred on to zinc plate, or to a stone for litho- 
graphy. 
Preparation of the Paper.—The success of the 
process depends to a great extent on the quality 
of the paper, and the following points have to 
be attended to. The paper should be thin so as 
to insure perfect contact in the pressure frame ; 
it should moreover be tough to withstand the 
necessary rubbing and handling, and the sur- 
face of the paper must not be woolly or the fibre 
will be raised by the friction of the sponge, and 
the ink will then adhere to the ground of the print. 
The paper must only be slightly sized, since with a 
highly-sized paper the gelatine solution does not 
penetrate sufficiently and the adhesion of the in- 
| soluble parts is so small that there is a liability for 
|the work to break away when the print is being 
|sponged. A hiyhly-sized paper can, however, be 
/rendered suitable by soaking it for a short time in 
hot water before coating with the gelatine solution. 
To insure accuracy in the reproduction of the maps 
| the expansion of the paper in the length and in the 
| breadth must be proportionate to the correspond- 
|ing expansions of the printing paper. A similar 
| question was discussed in article No. V. in connec- 
tion with the tracing paper for zincography, and 
|the same reasons apply in this case. From time to 
| time a variety of different kinds of paper have been 
|tried, for instance, a thin tracing paper, known as 
| engraver’s tracing paper, but it was found that this 











paper was too flimsy. The paper that gives the 
best results is somewhat similar to bank-note paper, 
and is known as Evans’s thin; it measures 52 in. by 
29in. and weighs 59 1b. to the ream. The paper is 
first cut to the various sizes required. 

The proportions of gelatine, bichromate of potas- 
sium, and water should be such that the mixture 
is fluid at about 100 deg. Fahr., and the bichro- 
mate should be in sufficient quantity to render the 
whole of the gelatine insoluble after exposure to 
light, but there should be noexcess. The sensitive 
solution is made up as follows : 

oz. 


Gelatine ... a “ae 8 
Bichromate cf potassium 4 
Water a ‘ 80 


The gelatine is dissolved in the water at a tempera- 
ture of 212 deg. Fahr., then the bichromate is added. 
In this condition it is not affected by light. There 
are many different kinds of gelatine, and several of 
these have heen tried. For a long time what is 
known as fine cut gelatine was used, and gave very 
good results, but there was a tendency for the ink 
to adhere to the gelatine and thus not trausfer ; 
this effect does not occur with Nelson’s patent 
opaque gelatine, which is now the only kind used. 

The sensitive solution is poured into a shallow 
tray, and is kept at a temperature of 100 deg. Fahr. 
by means of hot water contained in an outside tray, 
and the paper to be coated is floated on the solu- 
tion for two or three minutes, lifting it occa- 
sionally to get rid of air bubbles, and taking care 
that none of the solution gets on to the back of the 
paper. As each sheet is coated, it is hung up by 
clips in a drying oven heated by gas. In the con- 
struction of this oven care was taken to make it 
light-tight, and to carry off the gas fumes. The 
sheets remain in this oven for about half an hour, 
and the coating process must then be repeated, 
because the solution runs down towards the lowest 
end of the paper when drying, and care must 
therefore be taken to hang the paper up the reverse 
way the second time. The paper is now rolled up 
and kept for about a fortnight, as it is found that 
sharper work is obtained by not using the paper at 
once. Immediately before use it is passed through 
a press to flatten it out and glaze the surface. The 
coating is done in a dark room, but there is no 
necessity for this precaution as long as the gelatine 
is wet, for the light has then no effect upon it even 
when mixed with the bichromate. 

Printing.—The printing is done in the usual way, 
using pressure frames, and the exposure required 
in bright sunlight is about three minutes, but varies 
somewhat with the negative ; when fully exposed 
the print should be distinctly marked, and the work 
of a dark brownish red colour. If the print has 
been insufficiently exposed, the work will break 
away when being sponged ; on the other hand, if 
over-exposed, the whole of the gelatine will be 
more or less affected, and the ink will adhere to the 
ground of the print. As would be expected, the 
best and sharpest prints are obtained by an ex- 
posure in direct sunlight, and in winter, when the 
light is weak and diffused, the prints lose so much 
in sharpness that when transferred to zinc the lines 
have a woolly appearance. When, therefore, the 
light is thus unsuitable, the printing is done by 
means of the arc light mentioned in the last article, 
and it is found that a print can be obtained in about 
twenty minutes, the frame being placed at a dis- 
tance of 3 ft. from the are. 

Developing.—The gelatine print is next evenly 
inked up all over with a special ink called photo- 
transfer ink.* A lithographic hand press is set 
apart for this purpose in a dark room, and a zine 
plate is inked up with the special ink. The print is 
placed face downwards on the plate, and passed 
through the press. The print, after being thus 
coated with ink, is floated face upwards in a shallow 
tray containing water at a temperature of 90 deg. 
Fahr. The water soaks through the back of the 
paper, and after about five minutes the unaffected 





* This ink is made to the following formula : 


OZ. 
Burgundy pitch ... 3 
White wax oem 4 
Palm oil ... s 4 
Bitumen of Judea ] 


The mixture is melted in an iron pot over a fire, and 
stirred until it commences to burn; the flame is extin- 
guished, and 8 oz. of lithographic printing ink rubbed up 
with 4 oz. of middle lithographic varnish is added. The 
whole is well mixed, and the composition is ground on a 
hot slab with a stone muller. Before use the ink must be 





thinned with a little turpentine, 
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THE PARIS INTERNATIONAL EXHIBITION OF 1889. 
(For Description, see Page 536.) 





+ She 


Agfioah), 
ey yt 
lam TI niin 
Sel 
nl 
Ow ee, tape 


Ses 


ma, 
Sees Dos] Sorserserse ter reer rer 
fe Loe) eT 
= ws 
Soe 


ave 


Te 


PTeToc 
Pas bn. oe oc oy 


FSR OLe 
~~ bem 
im 

= 


“=a 


<i> 


i 


aed 


ae 


AS 
ay, 
= 


EB ere. G 
aC ae DR ~ ag 
ws (Le Nc 


a 


Gy 4 ape 3 
Wh ee ales 
cae 2 


a 


» 


¢ 








gelatine becomes soft. The print is then laid face 
upwards on a porcelain tray, and the soluble gela- 
tine is carefully removed by means of a soft sponge. 
This operation must be done with great skill and 
care. 

All the soluble gelatine cannot, however, be re- 
moved by the first sponging, and the print is there- 
fore immersed in tepid water (about 130 deg. Fahr.), 
not floated as in the first instance, and after about 
one hour the remaining gelatine can be removed b 
repeating the sponging operation, leaving the wor 
in clear sharp lines of photo-transfer ink. The print 
is then hung up by spring clips to dry. 

Transferring, —The process of transferring to 
zinc is almost identical with that adopted for trans- 
ferring the tracings as described in article No. V. 
The print is first placed in the nitric acid book, then 
in the damping book to expand, and is then laid 
down on a grained zinc plate, two quarter-sheets of 
the 6-in. map, or else four indexes, being laid down 
on each zinc plate (433 in. by.284in.). The photo- 
transfer ink, owing to the short time it is exposed 
to the air, transfers much more readily than the ink 
on the zincographic tracings, and consequently it is 
only necessary to pass the plate through the press 
a few times, and there is {no necessity to warm the 
plate. As soon as the transfer is effected the paper 
is wetted and peeled off. The photo-transfer ink 
is removed with turpentine, after which the plate 
is inked up with ordinary lithographic printing 
ink and a proof is pulled. This proof is sent to 
the Examination Department, where it is com- 
pared with the original manuscript plan, and 
any corrections that may be found necessary are 
carried out on the zinc plate in the manner de- 
scribed in article No. V. The plate is next sent 
to the zincographic printing machine and the first 
edition (50 to 60 copies) is pulled off, after which 
nm plate is stored, or cleaned off, as the case may 
e, 





LITERATURE, 


Fortschritte der Elektrotechnik. Edited by Dr. Karu 
STrREcKER. Berlin ; Julius Springer. 

ELxctricaL matters appear to be pretty brisk over 
in Germany to judge from the activity displayed in 
the literary field. The ‘ Elektrotechnische Zeit- 
schrift,” hitherto a monthly publication, now issues 
two numbers a month ; and it is to be hoped that 
the first of these two numbers will soon grow 
as large as the second, which for the present 
continues to act as chief representative of the 
original journal, The change had long been advo- 
cated by the editors and some of the members of 
the Electro-Technical Society of Berlin—the journal 
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assented to by the council. Then another electrical 
periodical has made its appearance at Berlin, the 


Berliner. The name indicates the aims of this new 
publication, which purports in its two monthly 
numbers to follow up electrical novelties in practice 
and in type, not only in Germany, but particularly 
also abroad. We have further, of course, new 
text-books, pamphlets, &c., among which the 
‘* Hilfsbuch fiir die Elektrotechnik,” by Grawinkel 
and Strecker. 


us. The latter is a novel departure in the electrical 
field, an analogue to Dr. Biedermann’s ‘‘ Chemisch- 
Technisches Jahrbuch.” It will, we feel sure, meet 
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In a certain sense this ‘‘ Echo” might be thought | 
a rival of the ‘‘ Progress in Electro-technics” before | 





with as warm a welcome as this annual. Chemists | 
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PLAN OF THE TROCADERO GARDENS. 


have long agreed that a chemist can only be ex- 


| pected to be a specialist in a particular part of 
‘**Electrotechnische Echo,” edited by Dr. Arnold | 


chemistry ; and electricians see themselves con- 
strained, from pure self-consideration, to extend the 
same benevolent forbearance towards their col- 
leagues. We are in need of books which tell us 
what has been said and written about a certain in- 
stallation or instrument, and where, in all the 
various journals and books, we can find the re- 
quired information. The “ Fortschritte” purpose 
to give quarterly reports on everything new in 
applied electricity, electric communication, and 
electric signalling. Theterm “ applied electricity ” 
is to be taken in its widest sense ; in fact it might 
have been better to say ‘‘ theoretical and applied 
electricity,” since scientific researches, the theory 
of interconnection between heat and electricity, 
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surface tension of liquids, and similar subjects, | 
would hardly be expected to be comprised under 
the term ‘‘ applied electricity.” The arrangement 
of the first volume before us, 396 pages, repre-| 
senting two numbers, is the following : 

Each number deals with one-quarter of a year. | 
All articles, papers, and notices that have ap-| 
peared in technical and scientific journals are 
grouped under the following five headings: A. Elec- | 
tro-mechanics. B. Electro-chemistry. C. Commu- | 
nication and Signalling by Means of Electricity. | 
D. Measurements and Scientific Researches. 
Terrestrial and Atmospheric Electricity. The list 
of journals regularly searched for this purpose, | 
and quoted with abridged titles, comprises seventy- | 
three names ; Londonis represented here by Chemical | 
News, Electrician, Electrical Review, ENGINEERING, | 
Industries, Journal Society of Telegraph Engineers 
and Electricians, Military and Civil Service Tele-| 
graph Bulletin, Philosophical Magazine. Many others | 
are, of course, consulted. Each group is sub-| 
divided ; Group A, for instance, into—I. Dynamos, | 
electromotors, regulators, and motors. II. Dis-| 
tribution, regulation, safety arrangements ; trans- 
formers ; conduits, their calculations, construction, | 
and alterations ; switches and safety appliances ; 
legal regulations. III.a. Electric illumination ; 
eneral, costs, central stations, single installations ; 
umination of trains, ships, lighthouses, and other 


“CYCLONE” 


(For Description, see next Page.) 


ALLL 


A 





applications of the electric light. III.s. Lamps ; 
general construction of arc lamps, their suspension, 
carbons ; incandescence lamps, construction, sockets, 
holders, globes, specialities of manufacture ; safety 
lamps, law. IV. Electrical transmission of power ; 
general, electric tramways, lifts, balloons, boats, 
miscellaneous. V. Miscellaneous application of 
electricity ; heating, blasting, governors, engaging 
and disengaging appliances, various applications. 
These five numbers complete Group A, Electro- 
mechanics. The divisions of all the groups give 


E. seventeen Roman numbers, and each of these 


numbers constitutes a separate chapter. Every 
chapter begins with an index of subject-matter, the 
various articles being grouped as explained, and 
further united to sub-groups under special names if 
feasible ; the index states title, journal, volume, 
and page, number of columns occupied, number 
of diagrams, generally the author, and sometimes the 
date. Important articles bear each a separate num- 
ber, these numbers running up altogether to 2132; 
in other instances several articles are comprised by 
the same number, may be a dozen, and even more. 
No. 708, for instance, includes everything written 
upon the welding process of Professor Elihu Thom- 
son, and other processes closely related to it, thirty 
articles in the whole ; the next number, No. 709, 
similarly refers to the electric welding and solder- 
ing process of Mr. Von Benardes. The editorial 
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remarks bestowed upon the latter are comparatively 
scanty—perhaps the process has already become 
well known in Germany—and lose sight of the 
important fact that Mr. Von Benardos makes the 
metal his negative terminal.* This list of articles 
is followed by the discussions, critical abstracts ; 
here the title is not quoted again, but simply the 
number stated. If an article appears in the list 
only, without being discussed, it is marked with an 
asterisk ; this fate befalls hardly any but ‘‘ papers 
of general contents.” Articles occupying half a 
column only and less are characterised by a circle. 
This will explain the general scheme of the book. 
This arrangement may be objected to; but it is 
not so easy to suggest anything more practical. 
Supposing we do not find a certain paper in the index 
to Chapter XII., we have to turn over about sixty 
pages, when we finally discover the paper in the index 
to Chapter XVI., the intervening indexes not being 
likely to contain the paper in question. Names 
of authors, we think, ought to be stated whenever 
possible. The editors intend to add an authors’ 
index to the last number of the complete volume ; 
and the books would probably become too unwieldy 
if lists of all names were to be adjoined to each 
quarterly issue. Yet the names of the respective 
author, investigator, or inventor should be given 


* See ante, page 85. 
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in the index of subject-matter. Papers which are 
clearly abstracts from contemporary publications 
cannot, of course, claim places in these lists unless 
the respective articles possess some originality in 
treatment. The task of discriminating can be no 
easy one, and one cannot but acknowledge the 
thoroughness and conscientiousness of the editors 
and their co-workers. A few slips occur, of course. 
Thus No. 440 quotes the ‘Electric Lighting at 
Cannock Chase Collieries” from the New York 
Electrician and Electrical Engineer, and on referring 
to this journal we find that it obtained its informa- 
tion from the Glasgow Engineer and Trades Adver- 
tiser, which probably had taken its scanty abstract 
of the very interesting paper that Mr. Sopwith read 
before the British Association meeting at Birming- 
ham, 1886,* again from some other journal. On 
the whole, the authors of papers brought before the 
British Association meetings may feel a little dis- 
appointed. The fault rests, however, mainly with 
the delay that occurs in the publication of the 
British Association Reports. 

The criticisms of the discussions appear fair 
an1 appropriate. The editors do not consider 
themselves any more bound to advocate electricity 
for everything and in every case, than we do 
ourselves. No. 383, for instance, regrets the 
manner in which certain electricians discuss the 
merits of illumination by gas and electricity ; and 
No. 641 cautions those who see perfection in 
electric motors. The costs of electric light installa- 
tions are fully gone into ; we doubt, however, the 
feasibility of reducing the pence per lamp-hour 
which Sir David Salomons has calculated, into 
German pfennige. Such statements and figures 
are, as a rule, averages; and they do not profit 
from being converted and, perhaps, reconverted 
again. The pence might be left pence and the 
equivalent value indicated. Condensed particulars 
about the electric light at the Manchester and 
Newcastle Exhibitions are given in No. 429 and 
No. 430. The notes on electric illumination of 
mines appear meagre, as one misses reference to 
safety lamps ; but these are treated lower down in 
Nos. 613 to617. The list of experiments on the 
lighting of trains, tunnels, &c., seems commend- 
ably complete. No. 548 pays a compliment to 
Mr. Swinburne for his able articles on the 
‘* Manufacture of Incandescence Lamps ;” and 
No, 559 regrets that no further particulars have 
have become known concerning the Gimé lamps, 
which are filled with compressed hydrogen ; the 
Seel lamps with carbons in a threefold layer, 
are also known from their patent specification 
only. Lifeboats, driven and directed, by means 
of adynamo and accumulators, as first suggested 
in L’Electricien, are strongly recommended in 
No. 685. No. 804 emphasises the importance of 
a paper by Dr. Auerbach, in the ‘‘ Electrotechnische 
Zeitschrift,” on the ‘‘ Grouping of Cells for Various 
Purposes.” Some of the numbers referring to new 
cells are pertinently concluded by the editorial 
query : ‘‘ What is supposed to be new here is not per- 
ceptible.” The application of electricity in metallur- 
gical operations receives due consideration in Chap- 
ter VIII. Kleiner's process of obtaining aluminium 
from its ores, first described in ENGINEERING, vol. 
xliii., p. 278, is not very favourably reviewed, No. 
1085. The same applies to Mr. Watt's long and 
finally resultless experiments on the electro-depo- 
sition of aluminium, in which the editors miss the 
scientific character, and to Mr. Hermite’s electroly- 
tical bleaching. The proposal of Mr. 0. H. Wolff 
to generate the hydrogen gas for the Marsh test by 
electrolysis (No. 1133) has not met with the atten- 
tion it clearly deserves. Every chemist knows how 
difficult it is to obtain zinc and hydrochloric acid per- 
fectly free from arsenic, indispensable for forensic 
tests ; and the desire that chemists, when reporting 
upon electrolytic tests, should be more explicit as 
to the volts and amperes emp'oyed, will be indorsed 
by Professor Armstrong, who has several times im- 
pressed this necessity upon the Fellows of the Chemi- 
cal Society. The list of Chapter IX., ‘‘ Telegraphy,” 
demonstrates that the editors have not given undue 
preference to German journals ; there are pages here 
without one German name, We notice the simple 
device resorted to in Norway to preserve wooden 
telegraph poles. A hole of 1 in. diameter is bored 
into the pole, about 2 ft. above the ground, sloping 
down to the middle of the pole; this hole is filled 
with crystals of sulphate of copper and stopped up. 
This filling is said to answer perfectly for two or 


* Vide vol xli., pages 310 and 325, 





three months, when it must be renewed. We 
have not noticed many serious misprints. We 
should imagine that there would be a market 
for an English publication of this kind. A 
translation is, of course, out of question; and the 
necessarily concise, technical language of such 
articles does not particularly encourage consultation 
of these works, if written ina foreign language. Yet 
a good many will no doubt consult the ‘‘Forts- 
chritte ;” and publishers and authors will oblige the 
editors and serve their own interests by complying 
with the request of the editors to send them copies 
of reviews and papers. It is perhaps not needless 
to add, as this work partakes of the character of a 
catalogue, that paper, print, &c., show the usual 
superiority of Mr. Springer’s publications. 
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CYCLONE PULVERISER. 

WE illustrate on page 535 the cyclone pulveriser 
described in our last issue. The door at the front of 
the machine is shown open, allowing the two fans to 
be seen, On the left of the machine is the hopper 
through which the material to be ground is fed. The 
main air supply is drawn in through the pipes shown 
on each ane of the mazhine, whilst an auxiliary 
supply, which can be regulated by dampers, is drawn 
in through gratings placed lower down, but which the 
engraving does not show very clearly. 





THE PARIS EXHIBITION. 

In our preceding articles we have described in detail 
the construction of that part of the Exhibition buildings 
designed to contain the various groups into which the 
articles to be received are classed. These buildings 
are composed, as we have explained, of a series of 
galleries contiguous to the machinery hall, and parallel 
to the Ecole Militaire, in addition to two parts forming 
the sides of a square, and inclosing a vast area occu- 
pied by the gardens. The general arrangement of 
these buildings is shown in the bird’s-eye view on 
page 534, on which is also given a plan of the gardens 
of the Trocadero. In the former engraving, A is the 
Eiffel Tower; B, the Palais des Beaux Arts; C, the 
Porte Rapp; D, the Avenue de la Bourdonnais ; E, 
the foreign sections (Groups I1I., IV., and V.); F, 
Groups III., TV., and V.; G, Monumental entrance ; 
H, Avenue de la Motte-Picquet ; I, Machinery Hall 
(Group VI.) ; K, Ecole Militaire; L, Groups III, IV., 
and V.; M, foreign sections (Group III., IV., and V.); 
N, Avenue de Suffren; O, Palais des Arts Liberaux 
(Group II.); P, central garden. In this aggregate of 
galleries there are distributed the following groups: 
1II., furniture and accessories ; IV., fabric, garments, 
and the like ; V., extractive industries, raw and 
finished products. 

The galleries at the bottom are almost entirely re- 
served for France. There have only been taken from 
them two spaces, one for Austro-Hungary, and the other 
for Germany. The other nations are arranged in the 
lateral aisle. There is nothing special to notice in this 
connection, except as regards the position assigned to 





Great Britain. It comprises 43,703 square feet, with- 
out reckoning the space intended to receive the colo- 
nial products, which will be shown in the next section 
to the English. It is subject for congratulation that 
our position is eminently favourable, for on one of its 
sides it is parallel to the grand entrance avenue which 
opens upon the Porte Kapp. This is the entrance 
nearest to the centre of Paris, and the one by which 
all visitors who come on foot will gain admittance, 
In the exhibitions already held in the Champs de Mars 
this always proved to be the most popular route. It 
may, therefore, be confidently expected that the majo- 
rity of sightseers will commence their examination at 
the English section. Between the 98-ft. gallery and 
the British section is a vestibule entered by three 
monumental doors. In this vestibule there will be 
exhibited objects whose decorative importance recom- 
mends them for this place of honour. The 98-ft. gallery 
will be illuminated by the electric light, and conse- 
quently both on this side and on the side which 
borders on the gardens, the English section will be 
bounded by spaces accessible to the public in the 
evening. 

The plan shows the arrangement of the other 
nations in the two symmetrical aisles. The secon- 
dary countries will occupy the extensive gallery which 
is adjacent to the Avenue de Suffren. These two 
aisles are prolonged by the Palais des Beaux Arts 
and the Palais des Arts Liberaux, of which the first 
principals have just been erected. The first, which 
faces the English section, will contain artistic exhibi- 
tions of all kinds (Group I.); the second will include 
Group II., education and instruction, printing, publish- 
ing, paper, binding, painting and drawing, photo- 
graphy, music, medicine, surgery, instruments of 
precision, geography. On the ground ftoor, in the 
central nave, there will rise elegant constructions in 
wood designed for the retrospective exhibition of 
labour, We shall speak of these another time, and 
we anticipate they will achieve a great success by 
their originality. We only mention them here to 
show the place occupied by Great Britain in the palace. 
It is placed on the first story, and is reached by a 
staircase having its foot in the middle of the 98-ft. 
gallery of the Avenue de Suffren. This first floor will 
be the more frequented because the circular gallery 
which overhangs the retrospective exhibition of labour 
will have the advantage of offering a capital point of 
view for the curious spectacle. 

Group VI., devoted to the tools and processes of 
different industries and to electricity, will be one 
which will demand the greatest attention. We men- 
tion it here because it is the next in order, but reserve 
our detailed notice for another occasion. 

Group VII. includes alimentary products. Group 
VILI., agriculture, vine-culture, and_pisciculture. 
Group IX., horticulture. The agricultural exhibits 
will arranged in special galleries, which in two 
rows will occupy the entire length of the Quai d’Orsay 
from the Esplanade des Invalides to the Champ de 
Mars. The facades of the two galleries, which are 
face to face, will be decorated by the Administration, 
and will form the two sides of the central alley of the 
Quai d’Orsay. This avenue will be shaded by fine 
trees, and will be the principal means of communi- 
cation between the Champ de Mars and the Esplanade. 


Kery To PERSPECTIVE PLAN. 


Group I. The first group (works of art) occupies thé 
grand hall of fine arts at the side of the Avenue La 
Bourdonnais (B). It comprises the following classes : 
(1) Painting in oil ; (2) Other paintings and drawings ; 
(3) Sculptures and medals ; (4) Architectural drawings 
and models ; (5) Engravings and lithographs. Group II. 
The second group (the liberal arts) bears the general 
title of ‘‘ Education and Instruction; Materials and 
Processes of the Liberal Arts.” It occupies a second 
hall situated symmetrically to the first on the first 
story alongside of the Avenue de Suffren (N). Itincludes 
the following classes: (6) Instruction of children, 
primary instruction, instruction of adults; (7) Orga- 
nisation and material for secondary instruction ; (8) 
Organisation, method, and material of higher educa- 
tion ; (9) Printing and publishing ; (10) Paper, bind- 
ing, materials for painting and drawing ; (11) Applica- 
tion of the arts of drawing and modelling ; (12) Photo- 
graphs and photographic apparatus; (13) Musical 
instruments ; (14) Medicine and surgery ; (15) Instru- 
ments of precision ; (16) Geographical and cosmogra- 
phical maps and apparatus ; topography. 

The Hall of Liberal Arts (O).will contain ‘‘ The Retro- 
spective Exhibition of Labour, and of Anthropological 
Science,” which will be an attraction of great interest. 
The programme, elaborated by a commission of which 
M. Jules Simon is the president, will comprise five 
sections devoted (a) to anthropology and ethnography ; 
(6) to arts and crafts; (c) to means of transport; and 
(d) to military art. There will be a vivid representa- 
tion of the history of humanity from its earliest 
known origin. In the first section there will be 
shown the successive development and variations 
of habitations from the cavern, the possession of 
which primitive man, clad in skins, disputed with the 
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wild animals, to the most recent period, lake and rock 
dwellings being included in the series. In the second 
there will be seen side by side the laboratory of 
a medieval alchemist and that of a modern chemist ; 
also the shop of a publisher of the fifteenth century, 
and a printing works. In the third section there will 
be reproduced various workshops, marking the most 
decisive stages of improvement in the history of 
various trades, These shops will be equipped with the 
furniture, the tools, and the costumes of the corre- 
sponding periods. The fourth section will show the 
means of transport of all times and all countries ; the 
formation of roads, the construction of bridges, the 
cutting of canals ; hand-borne vehicles, litters, palan- 
quins, sedan -chairs, &c.; animal-drawn vehicles ; 
boats, from the canoe hollowed by fire to the trans- 
atlantic liner ; railways and balloons, of which a model 
will float beneath the great central dome. Militar 
art will form a very attractive group, and will include 
different processes of attack and defence, arms of all 
kinds, historic objects and costumes, and also illustra- 
tions of the history of regiments in the French army. 
From this rapid summary it will be readily under- 
stood that a great success is anticipated from these 
retrospective exhibits. 

Groups III., IV., and V, (E, F, L, and M) will oc- 
cupy, as already stated, the central part of the Champ 
de Mars. 

Group III. Furniture and accessories ; (17) Furni- 
ture, plain and luxurious ; (18) Upholstery and deco- 
ration; (19) Crystal and glass; (20) Pottery; (21) 
Carpets, hangings, &c. ; (22) Wall papers ; (23) Cut- 
lery ; (24) Plate; (25) Bronze and art-metal work ; 
(26) Horology ; (27) Heating and lighting (not elec- 
tric); (28) Perfumery, morocco leather goods, turnery, 
baskets and brushes. 

Group IV. Tissues, garments, and accessories ; (30) 
Cotton cloth and yarn ; (31) Linen cloth and yarn ; 
(32) Combed wool cloth and yarn; (33) Carded wool 
cloth and yarn ; (34) Lace, tulle, and embroidery ; (35) 
Hosiery ; (36) Garments; (37) Jewellery ; (38) Sport- 
ing arms; (39) Travelling and camping equipage ; 
(40) Toys. . 

Group V. Extractive operations; raw and finished 
products; (41) Mining and metallurgical products; 
(42) Products of forestry ; (43) Products of the chase, 
fishing, &c. ; (44) Agricultural products (non-alimen- 
tary); (45) Chemical and pharmaceutical products ; 
(46) Processes of bleaching, dyeing, printing, and 
finishing ; (47) Skins and leather. 

Group VI. Plant and processes of mechanical indus- 
tries; electricity. The names of this class have 
been given previously. 

Group VII. Alimentary products; (67) Cereals, 
farinaceous products, and their derivatives; (68) Bread 
and pastry ; (69) Fatty bodies, milk foods, and eggs ; 
(70) Meat and fish; (71) Vegetables and fruits; (72) 
Condiments and stimulants, sugar, and confectionery ; 
(75) Fermented drinks. 

Group VIII. Agriculture, vine-culture, and pisci- 
culture. (73 bis) Agronomy, agricultural statistics ; 
(73 ter) Organisation, methods, and material of agri- 
cultural instruction; (74) Specimens of rural and 
agricultural works; (75) Vine-culture; (76) Useful 
and noxious insects ; (77) Crustaceous and molluscous 
fishes, 

Groups VII. and VIII. will be situated in an 
elegant- temporary building on the Quai~d’Orsay 
(see page 256, vol. xliv.), between the Esplanade 
des Invalides and the Champ de Mars. In the 
middle of the agricultural section a pavilion will 
contain the alimentary products of Group VII. The 
Esplanade will have plots planted with trees of species 
which are useful in connection with agriculture. It 
will also contain the detached exhibits: those of the 
French colonies and protected countries ; of the French 
Ministry ; of hygiene; and of social economy. This 
last, which will be to some extent a retrospective re- 
view of results obtained in the world of labour since 
1789, will be divided into fifteen sections, the purposes 
of which will be gathered from the following list of 
their names: (a) Remuneration of labour; (b) co- 
operative association for production; (c) syndicates ; 
(d) apprenticeship ; (e) mutual aid societies ; (f/) pen- 
sions and annuities ; (7) accidental and life assurances; 
(h) savings ; (¢) co-operative associations of consumers ; 
(k) co-operative credit associations; (/) industrial 
dwellings; (m) workmen’s clubs, recreations, and 
games ; (n) institutions created by employers of labour 
for their workpeople; (0) large and small manufac- 
tures ; agriculture and market gardening. 

Group IX. Horticulture. Class 78. Conservatories 
and appliances for horticulture; (79) Flowers and 
ornamental plants; (80) Pot herbs; (81) Fruits and 
fruit trees; (82) Grasses and forest plants; (83) Hot- 
house plants. This part of the Exhibition will be 
situated in the Parc du Trocadero (see plan). It will 
be attended by a series of international horticultural 
competitions, extending over the period during which 
the Exhibition will be open. 

Such, in short, is the general classification of those 
parts of the Exhibition which we have not yet dealt 
with, Without it there would be great difficulty in 


understanding many of the articles which we shall 
publish dealing with the individual groups and classes. 


MacuHinery HALL. 


The Machinery Hall, one of the boldest conceptions 
of the present epoch, has entailed very difficult pro- 
blems, which have been met with the highest credit by 
all those engaged under the direction of M. Alphand. 
These are, MM. Dutert, architect; Coutamin, en- 

ineer-in-chief; Charton, joint engineer - in - chief ; 
ierron, engineer ; and Escande, who had charge of 
the details of the metal work. 

The Machinery Hall consists of an immense building 
of 1390 ft. long by 492ft. wide, and of an area of 
682,649 square feet. If to this be added the annexes 
and the space on the first floor, the total surface 
becomes 911,832 square feet. The central part—the 


Y | nave—has a width of 363ft., and a length of 1390 ft. 


Upon the two sides of the nave lie lateral galleries 
formed of series of arches. These are each 57 ft. 5 in. 
long, and the span of the arches is equal to the pitch 
of the principals (Fig. 2) in the nave. Thisis variable, 
being 70 ft. 6 in. for the first sixteen bays, 86 ft. 7in. 
for the central bay, and 84 ft. 1 in. for the two extreme 
bays. The lateral galleries are divided into two levels 
by a floor at a height of 26 ft. 3 in. above the ground. 
This floor will provide a capital standpoint from 
whence the whole array of machinery can be taken in 
ata glance. Access will be provided to these galleries 
by large staircases of different forms, situated in the 








Fig.1. 


Arrangement of Staircases 
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middle of the four sides of the rectangle (Fig. 1, above). 
The central bay, at the side of the Ecole Militaire, will 
project beyond the neighbouring bays by 34 ft. 4 in. 
to accommodate the staircase. 

The arches which form the facade of the Machinery 
Hall (Fig. 2 on two-page plate) are each constructed by 
a plate girder. The plate is cut to the profile of the 
arch, and the flanges are formed of two angle-irons 
34 in. by 34 in. by 0.35 in. and by a plate 11? in. by 
0.3in. The lower and upper members are connected 
by a number of uprights, which give rigidity, and, at 
the same time, serve as points of attachment for plate 
corbels and angle-irons designed to carry the decora- 
tive crown of the upper member. Inevery part of the 
arches, whether of the facade or of the interior face, 
where a purlin is fixed to an upright, the upright is 
formed of four angle-irons, and between the two 
exterior angles there will be fixed the web of a corbel. 
For all the other interior uprights there will be a single 
T iron rivetted through its entire length to the web, 
and to the angle-iron of the exterior upright. On the 
inside of the arches of the facade, to reproduce the 
lattice work of the inner arches, that is of those which 
form the bracing between the principals, there will be 
rivetted flat bars, 42 in. by fin. These will be intro- 
duced solely for decorative purposes. 

The abutments of the arches of the facade are iden- 
tical with those of the interior arches. These abuat- 
ments serve as supports to a plain horizontal girder, 
which also rests on two intermediate columns. Upon 
this beam are fixed the joists of the floor. These joists 
rest on the inner side of the nave on a beam partly 
plain and partly latticed, which crosses without sup- 

rt the space between the principals. Above the 
eotiontal beam in the fagade there is a certain height 
of brick filling, and above this the windows, which 
light the first floor of the lateral galleries. The ground 
floor will be lighted by windows below the beam, com- 
mencing at a height of 1 ft. ll in. In all the glazed 
parts of the building the horizontal and vertical bars 
will be T irons, and the lattice will be of flat bars. 

Each arched principal of the main roof is jointed at 
three points, at the summit and at the springings. 
This arrangement simplifies the calculation by defining 
the points of application of the strains. It also facili- 
tates the movements under variations of temperature. 
We will now consider the arch in detail, omitting the 
plate web, which does not add to its strength. The 
greatest span of this kind already in existence is that 
of the St. Pancras Station of 239 ft. 6 in., the feet of 
the principals being connected by tie rods. After 
trials made at Chattelerault, it was decided to employ 
steel as the material of the new roof; this is the first 
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time that metal has been used for a work of this kind. 





The form chosen was a surbased ogival, the curve being 
formed of ares of circles and straight lines (Fig 3). ‘The 
sections of thearch composing the principal diminish from 
the springing to the summit, the depth being 12 ft. 
1g in. at the former place and 9 ft. 10 in. at the latter. 
There are two webs of 17} in. by 0.35 in., with a 
distance between them of 16 in. These webs are con- 
nected by a plate 30 in. by 0.280 in., and by four angle 
irons of 4in, by 4in, by 0.4in. Between the two 
webs are fixed the uprights and the diagonals. The 
number of purlins is twelve, including the two purlins 
which support the rafters, the construction of which 
is not the same as that of the others. All the part 
comprised between purlin No. 4 and the joint at the 
foot of the arch, where the stresses are very consider- 
able, have been greatly strengthened. The covering 
plates for the part subject to the greatest stress are six 
in number ; a plate of 0.28 in. extends over the entire 
principal. Four plates of 0.32 in. thickness, of gra- 
dually decreasin Seagth, and lastly a plate of 0.40 in., 
which occurs only at the intrados, for a length of 30 ft. 
Gin. At the extrados the sixth plate is omitted, and 
is replaced by two angle-irons of 4.4in. by 4.4 in. by 
.44 in., which connect the spandril filling (Fig. 4+) with 
the principal. 

The arch is divided into panels of different sizes. 
The part of the arch between two purlins is formed 
by three small diagonals and two pane ones. This 
division and arrangement has the advantage of leaving 
the vertical purlins 10.59 metres (34ft. 8}in.) apart. 
Each upright points to the centre of the arc of that 
ai of the principal. Between the purlins No. 1 and 

o. 5 each upright consists of a web, measuring 
15.2 in. by 0.28 in., and of four angle-irons of 3.2in. 
by 2.4in. by 0.28in. It is connected with the two 
webs of the principal by means of four angle-irons, 
measuring 2.8 in. by 2.8in. by 0.28in. The diagonals 
are also included between the two webs, and are built 
up of a web measuring 15 in. by 0.28in., and of four 
angle-irons of 3.2in. by 2.4in. by 0.28in. In each 
diagonal the strut has been cut to allow the tension 
bar to pass. From the fifth purlin the sections of the 
uprights and of the diagonals are augmented. The 
uprights consist of a web of 15in. by 0.28in., of four 
angle-irons of 2.8 in. by 2.8in. by 0.28 in., and of two 
plates of 7.87 in. by 7.87 in. by 0.28in. The diagonals 
have a web of 14.5in. by 0.28in., the same angle- 
irons, and the same covering plates. 

The panels of the head and the foot are of an 
entirely different construction. Those at the head 
have to resist horizontal stresses of 175,276 lb. under 
ordinary circumstances, and of 252,118 lb. when the 
roof is covered with snow, and of 264,199 lb. in the 
case of a wind having a mean speed of 131 ft. per 
minute. In these there are employed two large dia- 
gonals of double JT iron, which take the thrust, and 
form with a series of supplementary webs and 
strengthening plates a very strongframe. The bottom 
panel is quite plain, and has two webs strengthened by 
two supplementary plates. The panel rests on the 
upper bearing through the intermediary of an addi- 
tional plate of 0.8 in. thickness, to which it is fixed 
by four bolts. The lower bearing block rests on a cast- 
iron plate bolted to the foundations by long bolts. 

The spandril filling (Figs. 3 and 4) has the same con- 
struction as the arch itself and is formed of two webs 
of 16 in. by 0.36 in., connected by a plate of 2 ft. 6 in. 
by 0.28 in., and four angle-irons of 4 in. by 4 in. by 
0.4in. The uprights are the prolongations of those 
of the principal, and like them are placed between 
the two webs. The vertical part of the spandril, 
exterior to the principal, which carries the arches of 
the lateral galleries, and the purlin of the gutter, is 
preaeanth by two webs, measuring 6 in. by 0.28 in., 
and by four angle-irons 4 in. by 4 in. by 0.40in. 

There are ten purlins connected directly to the 
arches. Besides these there are two others which 
carry the gutters. They are formed of a web of 
3 ft. 4 in. in height, and of 0.32 in. thick, together with 
two plates, measuring 12in. by 0.36 in., and with 
four angle-irons, 2? in. by 2?in. by .28 in. The 
uprights, constructed of a web and four angle-irons, 
give stiffness to the beam, and serve at the same time 
for the connection of the rafters on the mner side, 
and of the gutter corbels on the outside of the great nave. 
The other ten purlins are each formed of an N-shaped 
lattice girder, The tension bars are of flat iron 4# in. 
by 0.32 in., and the two webs of 14in. For the two 
panels of the principals, where the breaking stress is 
greatest, the width of the lattice is increased. 

The principals are connected by a system of twelve 
_— as we have already seen. The purlins are 

raced by a series of rafters running from the ridge to 
the gutters. Upon the rafters lie the upper purlins 
supporting the frames of the skylights. Rafters Nos. 
land 2 have, at the upper part, a peculiar arrange- 
ment due to the jointing of the principals, The raf- 
ters, to the number of three between two principals, 
brace in a perfect manner the different purlins. This 
result is obtained by constructing to the right of each 
rafter, and for each purlin, a large ear of plate and 





angle-irons. The expansion of the principal under 
variations of temperature is not interfered with by the 
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THE MORDEY ALTERNATE CURRENT DYNAMO. 
CONSTRUCTED BY THE ANGLO-AMERICAN BRUSH ELECTRIC LIGHT CORPORATION, LIMITED, LONDON. 
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© FIG. 6 


ears on the ridge purlin, where is interposed a sheet of 
lead of 0.6 in. in thickness, which permits of their 
motion, 


A working gallery is provided on the outside of the | 


roof, 


ALTERNATE CURRENT DYNAMO. 

TuE alternate current dynamo which we illustrate 
above, is the invention of Mr. W. M. Mordey, and 
is being brought out by the Anglo-American Brush 
Electric Light Corporation, Limited, of Belvidere- 
road, Lambeth, London. It is a wide departure from 
the usual form of alternate current machine, and pre- 
sents several features of great interest. The armature 
coils are stationary, while the field magnets revolve. 








This, of itself, is not new, but the idea is carried out | 
The | 
coils are quite thin, and stand between the poles of a| 
revolving magnet, the space separating the poles being 


in this machine in a perfectly original manner. 


very short, and consequently forming a very intense 
field, which is almost filled with the coils. All the 
magnet poles on one side of the coils are of one sign (say 
north), and all the poles on the other side of the opposite 
sign (south), This is contrary to the usual practice, in 
which north and south poles occur alternately. It 
follows from this arrangement that the polarity in the 
coils is not reversedas the magnets revolve, but instead, 
it rises from zero to the maximum, and then falls to 
zero again, andso on. The maznetisation of the coils 
is always of the same character; it merely varies in in- 
tensity. This variation is as great as in the old machines, 
because the field isso much stronger. Formerly, when 
north and south poles occurred in the magnet, side by 
side, there was a great amount of sideways leakage 





between them, but with the present arrangement this 
is entirely avoided, and the lines of force pass directly | 
through the armature coils, The electrical advantages | 
of this arrangement are also attended by a great | 
simplification of the mechanical details. 

Referring to the engravings, it will be seen (Figs. 2, | 
6, and 7) that the armature coils are formed separately 
of copper ribbon, which is only ;% in. wide, wound on | 
non-conducting cores. Each core is bolted at the broad 


| across the terminals, which would necessitate the use 


Characteristic Curve of “Peres 
Mordey Alternator 35000 Watts 


end between two brackets, and the ends of the con- 

ductors brought out through porcelain insulators. 
These brackets are then bolted to a gun-metal support- 
ing ring (Fig. 2) formed in halves, so that they can be 
removed without dismounting the machine. The coils 
stand in the narrow space between the poles of the field 
magnet (Fig, 3). This magnet is formed of a central 
coil wound on a core with polar extensions of the form 
shown in theengraving. The current from the exciter 
(Fig. 4) which is drawn to scale, is conducted to the 
magnet coil by a pair of rubbing rings on the shaft. 
When in the machine the magnet is provided with 
covers (Fig. 1) which prevent needless churning of the 
air. Next to the contact rings are the collars of a 
thrust bearing by which the magnet is adjusted exactly 
with relation to the armature coils. The diameter of 
the revolving magnet is 2ft. llin. The weight of the 
complete machine is about 41 cwt., of which nearly 
one-half is made up of bedplate and parts which have 
no electrical function. 

Fig. 5 is a small adjustable resistance, which is all 
that is required for regulating. The dynamo is in fact 
very nearly self-regulating in itself, as is shown by 
Fig. 8, giving the characteristic of the machine 
throughout a range of 37,000 watts. From this curve 
it is clear that practically the whole of the load for (say) 
600 lamps might safely be turned off without danger 
to any remaining lamps, and that probably a large 
proportion of the load, certainly 50 per cent., could be 
turned off without attracting notice on the rest of the 
circuit. It is, therefore, not considered desirable, 
except under spécial circumstances, to provide other 
than a simple hand regulation for controlling the 
potential difference. 

By this arrangement of the armature coils it is easy 
to obtain various combinations if desired. This cir- 
cumstance is made use of for simplifying the measure- 
ment of the potential. Instead of taking the reading 


of an electrometer or a very high resistance voltmeter, 
an ordinary voltmeter indicating to 100 or 150 volts is 
placed across one of the coils. 





We understand that this dynamo of 50 to 60 horse- 
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power—the first of its type—was built directly from 
the first design without any preliminary experiment. 





QUADRUPLE COMPOUND ENGINE. 

_ON the opposite page and on page 542 we give four 
views of a new type of four-cylinder compound engine 
lately introduced by Messrs. Fleming and Ferguson, 
of Paisley. Our illustrations are taken from the draw- 
ings of small engines of about 120 horse-power, which 
are to be placed in a yacht being built for Mr. Sholto 
Douglas. We may mention, however, that Messrs. 
Fleming and Ferguson have now in hand engines of a 
similar type, which are to indicate 1800 horse-power. 

Referring to our illustrations, Fig. 1 is a perspective 
view, Fig. 2 an end elevation, Fig. 3 a front elevation, 
and Fig. 4a plan. It will be seen that the arrange- 
ment is peculiar, all the cylinders being placed on one 
level. The advantage in getting a lower engine will 
be at once apparent, and this at least should be a very 
desirable feature in applying these engines to war- 
ships. As neither of the two piston-rods of each pair 
of cylinders can be over the crankshaft, the axis of 
which is in the usual place in the middle of the 
engine bed, the ordinary connecting-rod is replaced 
by a steel casting, as shown in Fig, 2. Attached 
to the crosshead of each piston-rod is a link, the 
lower end of these links being attached to the trian- 
gular steel casting which takes the place of the con- 
necting-rod. The lower end of the casting has brasses 
in which the crank-pin works in the usual way. There 
is a lever, or rock arm, which pivots on a pin in the 
engine framing, the other end being attached to a pin 
on the connecting piece as shown in Fig. 2. In the 
engine in question a prolongation of this arm is used to 
work the air pump, &c. The two pistons of each pair 
of cylinders ascend and descend not quite together, 
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CONSTRUCTED BY MESSRS. FLEMING AND FERGUSON, ENGINEERS, PAISLEY. 
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Conse- 


one being a little in advance of the other. 
quently there is no dead centre for either crank. 

The sequence of the cylinders will be seen from the 
plan, Fig. 4. Steam is admitted to the -high-pressure 
cylinder by means of the piston valve placed between 
the first two cylinders. The steam passes first into 
the space between the flanges of the valve, and not 
into the steam chest. From thence it is admitted to 
the cylinder through the centre cylinder port, and, 
having done its work, exhausts into the casing. It 
must be now explained that the valves to each pair of 
cylinders are placed one above the other on one valve- 
rod, and work in one steam chest common to both. 
It will be seen, therefore, why it is necessary for the 
boiler steam to be admitted inside the valve, or, in 
other words, between the flanges, as otherwise the 
high-pressure steam would pass into the second cylinder 
as well as the first, the valve chest space being common 
to both valves and cylinders. The steam escaping 
from the first cylinder fills the valve chest, and is 
admitted to the second cylinder in the usual way, the 
exhaust this time being carried by the inside of the 
valve. Steam is then taken to the two next cylin- 
ders, and the same action is gone through once more, 
until the steam escapes to the condenser in the usual 
way. 

The valves are worked by eccentrics and reversed 
by link motion, but the arrangement is necessarily 
peculiar. The valves for the third and fourth cylinders 











are placed directly over the crankshaft, and can be 
worked from eccentrics in the usual way. The valves 
for the first and second cylinders, however, are con- 
siderably on one side of the fore-and-aft centre line. 
In order to work the valve rod common to these, an 
arm or connecting-rod is taken from each of the eccen- 
tric straps, and these arms work the link motion by 
means of a bell-crank lever attached to the engine bed. 
In Fig. 2 the arm of one eccentric can be plainly seen 
together with the bell-crank lever, and the connecting- 
rod carrying the motion to the solid bar link. The 
reversing links are placed one immediately in front of 
the other, and are pulled over by one lever and drag 
links. It will therefore be seen that only two eccen- 
trics are used for all four cylinders, and only one would 
be required in a non-reversing engine. 

The standards of the engine are used as crosshead 
guides, and the rubbing surface is less than usual, but 
with the arrangement of conection between crosshead 
and crank-pin here shown, the side thrust is very 
small, and there is little wear on the slipper guides. 

The advantages the makers claim for this design of 
engine are, that free access is offered to each cylinder, 
less fore-and-aft space is taken up, and also less height, 
There are fewer wearing parts and less attention in 
running is required, consequently a cheaper upkeep is 
obtained, The two cranks being placed directly m7 
posite each other give a balance of moving parts. It 
is also claimed that the turning action of the four 
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pistons on the crankshaft is equal to four cranks at 
right angles. 

These engines are, we are informed, designed to 
work at a pressure of 180 lb. to the square inch, and 
have been run light at 400 revolutions per minute. 
We had an opportunity of seeing these engines at 
work at Messrs. Fleming and Ferguson’s works a few 
days ago, and they certainly ran very smoothly and 
pleasantly. The test was not a fair one, however, as the 
boiler pressure was only 60 lb., and the last cylinders 
could have been getting very little steam. The dia- 
meters of cylinders are, first cylinder, 7 in. ; second 
cylinder, 9in.; third cylinder, 124 in. ; and fourth 
cylinder, 18in. The stroke is 12 in. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Shipments of steam coal have been reduced 
by the Whitsuntide holidays, but they have, neverthe- 
less, been considerable, Colliery proprietors have experi- 
enced some difficulty in executing all the orders which 
they have received. Special coal has been quoted 9s. to 
9s. 6d.; good dry coal, 8s. 6d.; and inferior qualities 
8s. 3d. per ton. The demand for house coal has been 
fairly good. The patent fuel trade has shown some im- 
= hbpecpccrs but prices have not experienced any change. 

he manufactured iron and steel trades have not been 
active ; prices have experienced scarcely any variation. 


The Bath and West of England Agricultural Society.— 
The meeting of the Bath and West of England Agri- 
cultural Society for 1888 will be held at Newport, com- 
mencing on Wednesday, June 6. Upwards of 22,000 ft. 
run of space have been allotted for implements, machinery, 
carriages, and miscellaneous articles, as compared with 
19,346 ft. at Dorchester last year, and 27,444 ft. at Bristol 
in 1886, 

The ‘‘ Serpent.” —The Serpent, 6, cruiser, was taken out- 
side Plymouth breakwater on Wednesday for a four 
hours’ full-speed trial by the contractors under forced 
draught. ‘The vessel was in command of Commander 
J. R. Prickett, and the navigation was conducted by 
Staff-Commander W. H. James. The result of the trial 
was as follows: Draught, forward, 12 ft. 6 in.; aft, 
14 ft. 6 in. ; pressure of steam in engine-room, 129 lb. ; 
pressure of steam in cylinders, starboard engine; high, 
41.9lb. ; intermediate, 31.2 lb. ; low, 11.6 lb. ; vacuum in 
condensers, 24 in. ; horse-power, high, 549 ; intermediate, 








831; low, 734; total, 2116. Aft engine, steam in cy- 
linders, high, 31.4 lb. ; intermediate, 36.6 1b. ; low, 11.11b.; 
vacuum in condensers, 25.4 in.; horse-power, high, 540; 
intermediate, 803 ; low, 702; total, 1945. Total for both 
engines, 4059 ; speed by patent log, 16 knots. The engines 
worked well, and the boilers gave a good supply of steam, 
but the trial was not regarded as satisfactory, as the 
horse-power contracted for was not realised, the highest 
power obtained being 16 below the contract. The engines 
were in charge of Mr. W. H. Pratten, managing engi- 
sow for the contractors, Messrs. Harland and Woolf, 
elfast. 


New Fuel Works.—The Crown Patent Fuel Company re- 
cently acquired a large plot of land on the west side of the 
Glamorganshire Canal, near the Old Sea Lock, for themanu- 
facture of patent fuel. As soon as the legal preliminaries 
had been concluded, building operations were commenced, 
and a start has now been effected. The works are specially 
designed for the manufacture of patent fuel for domestic 
use; Mr. Butler, the manager, has caused a quantity of 
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the fuel t» be tried at several houses in Clifton ; and from 
the reports received it would appear that half a ton of it is 
equal to a ton of coal, The works are placed in a con- 
venient position for receiving coal from collieries either 
by canal or railway, or for sending the manufactured 
article away by coasting vessels or by railway trucks. 
The machinery adopted is similar to that working at the 
Crown Company’s works at Maindy, with the exception 
that the blocks are smaller, os about 94 1b. each, 
and so grooved in the sides as to be easily broken into two 
blocks of about 4? 1b. each. In order to leave room at 
any future time for a double line of railway to be laid 
down for general wharfage purposes on the canal, the 
works have been kept back a distance of 50 ft. from the 
canal side, and for the removal of coal from the canal 
boats to the works an endless chain conveyor has been 
provided. 


The *‘ Racoon.”—The Racoon, 6, cruiser, was taken 
outside Plymouth Breakwater on Thursday for a four 
hours’ full speed contractors’ trial of her machinery, with 
the natural draught. The vessel was in charge of Lieute- 
nant H. Crawford, and the navigation was conducted by 
Staff Commander W. B. James. The results of the trial 
were as follows : Draught forward, 12 ft. 6 in. ; steam in 
the boilers, 121 lb. ; pressure of steam in cylinders, star- 
board engine, high, 33.51b. ; intermediate, 19.8 lb. ; low, 
8lb.; vacuum in condensers, 23.4 Ib.; revolutions of 
engine*, 133.8 ; horse-power, high, 395 ; intermediate, 474 ; 
low, 457 ; total, 1326; port engine, steam in cylinders, 
high, 32.7 lb. ; intermediate, 20.2 1b. ; low, 7.4 lb. ; vacuum 
in condensers, 25 in. ; revolutions of engines, 136 ; horse- 
power, high, 393; intermediate, 491; low, 429; total, 
1313; total for both engines, 2639, or 139 above the con- 
tract. The greatest power obtained was 2803, being 303 
above the contract. The speed of the ship by patent log 
was 14.8 knots per hour, The engines worked well, and 
there was no priming of the boilers. The trial was satis- 
factory, and the vessel returned into harbour and took up 
her moorings off Keyham Dockyard to prepare for a fur- 
ther trial under forced draught. Mr. W. H. Pratten, 
ane engineer for the contractors, Messrs, Harland 
and Woolf, had charge of the engines, 


The Amalgamated Society of Engineers.—On Friday, the 
General Council of the Amalgamated Society of Engi- 
neers, which has just completed a congress at Cardiff, 
were hospitably entertained on board the Earl of Bute 
steamer by the Marquis of Bute. A banquet in honour of 
the Society was also held on Saturday evening at the 
Lesser Park Hall, Cardiff. The chair was occupied by 
the Mayor of Cardiff (Mr. Abraham Jacobs), ote was 
supported by Sir Morgan Morgan, Mr. A. Thomas, M.P., 
Principal Viriamu Jones, Mr. T. Davies, of Cardiff, the 
president of the reception committee, Major Jones, 
American consul, &c. Mr. Austin, general secretary, in 
responding to a toast, said prior to 1850 there were a 
number of sectional societies in the kingdom, such as the 
New Millwrights’ Society, the Old Millwrights’ Society 
(which had existed since 1802), the Blacksmiths’ and Pat- 
tern Makers’ Societies, and the New and Old London 
Engineers. They were, while isolated, powerless for good, 
and possibly capable of evil. In 1850 they agreed to 
amalgamate, and the present Society was the outcome of 
the amalgamation. One hundred and twenty-one branches 
and sectional sucieties amalgamated in 1851, with 5000 
members ; now the Society had 444 branches and 52,000 
members. In 1851 they were confined solely to the 
United Kingdom, but they had now branches in all 
parts of the civilised world. The Society was a 
registered trades union, and conducted its affairs on 
the principle of government of the people for the 
Sy ar4 and by the people. Since its fermation the 
Society had received from members 2,943,635/., and dis- 
bursed 2,818,515/., leaving 125,000/. balance in hand at the 
end of 1887 to meet liabilities in 1888. Last year the 
Society saved 13,000/., and, in addition to the 125,000/., 
balance remaining at the end of the year, they had accu- 
mulated 5000/. during the past quarter, making 130,000/., 
to meet the liabilities of the future. When out of employ- 
ment a member received 103. per week. A slight increase 
had been made in contributions, but they were less than 
those of many other societies, The superannuation allow- 
ance had been increased from 5s. to 9s. and even 10s. per 
week, when a member had been forty years in the Society. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Thursday of !ast week was 
observed as a holiday in honour of the Queen’s birthday, 
and consequently there was no meeting of the ‘‘iron ring.” 
Business was resumed on the following day, when the 
market was again flat. Scotch warrants were dispcesa3d of 
both forenoon and afternoon at 37s. 74d. per ton cash, 
being a further drop of 1d. per ton. A large quantity of 
iron changed hands at the price mentioned. No business 
was done in Cleveland warrants at either meeting of the 
“ring,” and very little was don» in hematite iron, the 
price of which, however, remained very steady and 
becime somewhat firmer. The closing settlement prices 
were—Scotch warrants, 37s. 74d. per ton; Cleveland, 
303. 10}d. ; hematite iron, 403. 10}d. per ton. There was 
no life in the warrant market on Monday, and the same 
feeling of depression was observable. tch iron was 
dealt in at 37s. 7d. per ton cach, still another record of 
$d. under the previous day’s lowest, and the cheapest 
price accepted for the long pe-iod of thirty-five years. 
The same price was acceptedin the afternoon. Cleveland 
iron again failed to secure any buyers, and hematite iron 
was again firmer ia tone. The settlement prices at the 
close were—Scotch warrants, 37s, 74d. ; Cleveland, 
303. 10)d,; hematite iron, 403. 10jd. Some excitement 
was displayed in the warrant market yesterday over a 





smart decline in the quotations from the opening to the 
close. Prices have been going back lately about 4d. per 
ton every day or couple of days, and last week’s decline 
was 2d. per ton on Scotch iron, and 1d. per ton each on 
Cleveland and hematite iron, while in the preceding week 
it was 14d. per ton on Scotch iron, and 2d. on hematite 
iron, with no change on Cleveland. This week open 
with the customary 4d. of decline in the price of Scotch 
iron, but yesterday the quotations fell 1d. per ton in the 
forenoon and 14d. in the afternoon, making 24d. per tou 
onthe day. There was practically no change in the price 
of Cleveland iron, but hematite warrants receded 2d. per 
ton. The closing price of Scotch iron was 1s. 1d. per ton 
under last year’s lowest, and 64d. per ton under the panic 
price, 37s, 11d., in March, 1886, which was then the lowest 
quotation for the period of thirty-three years. Prices 
began to advance in November last from 38s. 54d. until 
44s. 10d. was touched in the following month, thus show- 
ing an advance of 6s. 44d. per ton. Prices did not come 
back to 38s. 54d. until the last day of May, and during 
this month the decline has been 1s. 1d. per ton more. 
But while the price of Scotch iron has fallen 1s. 1d. per 
ton under last November’s lowest price, Cleveland 
iron is still 4d. above, and hematite iron only 1d. 
under the lowest price at which business was done 
on November 3rd. Yesterday’s closing settlement prices 
were—Scotch iron, 37s. 44d.; Cleveland, 303. 104d. ; 
hematite warrants, 40s. 74d. per ton. It is said that in 
yesterday’s market one dealer placed scrip representing 
7000 tons of Scotch warrants, presumably to close a 
“bull” account. Another drop of 1d. per tonin the price 
of Scotch pig iron took place this forenoon, which was fol- 
lowed by a further decline in the afternoon, when 37s. 1d. 
per ton was accepted. The close was buyers 37s. 14d. 
cash and sellers wanting 4d. per ton more. Both hema- 
tite and Cleveland warrants were steadier, the close being 
respectively 40s. $d. and 30s. 9d. per ton sellers. The 
feeling in the local pig iron trade is one of extreme depres- 
sion. There is still only a very quiet demand from the 
Continental markets, but a fair amount of inquiry con- 
tinues to be received from the leading colonial markets. 
The home trade is still fairly busy, Bs both producers 
and consumers of pig iron are complaining on all sides of 
the want of profit. The number of blast furnaces in actual 
operation remains at 88, as compared with 81 at this time 
last year. It will thus be seen that production continues 
to go on quite irrespective of the demand for iron, and as 
a consequence the stocks in Messrs. Connal and Co.’s 
public warrant stores are growing enormously—at an 
average of something like 500 tons per day. Last 
week’s shipments uf pig iron from all Scotch ports 
amounted to 7263 tons, against 7408 tons in the corre- 
sponding week of last year. They included 900 tons 
for the United States, 325 tons for Canada, 100 tons 
for South America, 1693 tons for Australia, 408 tons for 
France, 300 tons for Italy, 330 tons for Belgium, smaller 
quantities for other countries, and 2146 tons coastwise. The 
stock of pig iron in Connal’s stores yesterday afternoon 
stood at 986,814 tons, as compared with 983,651 tons, 
thus showing for the week an increase of 3163 tons, 


Trade in Spanish Hematite Ironstone.—Owing in a great 
measure to a scarcity of vessels, a smart advance has 
taken place during the past week, in the freightage rates 
for Spanish hematite, the rise being about 6d. per ton, and 
the present quotation from Bilbao to Glasgow is 7s. 3d. 
to 7s. 44d. per ton. The prices asked for new contracts 
for ore deliverable in the Clyde, including cargo and 
freight, are now 14s, 9d. to 15s. per ton for Campanil 
ore, and 6d, per ton less for rubio, There is very little 
inquiry for ore here at present, and if the demand for 
hematite iron does not improve, the ore trade is likely to 
be flat throughout the year. 


Proposed Reduction of Miners’ Wages.—It was announced 
yesterday that the Lanarkshire coalmasters had resolved 
on intimating a reduction of 2} per cent. on the rate of 
colliers’ wages, the same to come into force on Friday, 
lst June. The reduction iz in accordance with the terms 
of a sliding scale adopted by the employers some months 
ago, and which they believe will work satisfactorily for 
all parties. Balances will be struck monthly, and changes 
announced promptly. he reduction now intimated is 
regulated by the selling price of coal for April. The wage 
for July will be i reo by the selling price for May, 
andsoon. It has hitherto been the common practice to 
make reductions of wages at the rate of 6d. per day, 
but in this case the reduction will only amount to one 
penny per day, and it is considered much better that 
changes of this small amount should be made. Of course, 
when the prices warrant an advance of wages that will be 
conceded to the men with equal promptness, 


Engineer to the Greenock Harbour Trust.—At a meeting 
of the Greenock Harbour Trust Committee held yesterda 
it was agreed to recommend that Mr. Robert Crawford, 
of the Harbour Engineer's office, be appointed engineer to 
the Trust, in room of Mr. Cathcart W. Methven, who was 
foals Senter to the post of resident engineer at Natal 

arbour. 


Forthcoming Summer Meeting of the Institution of Naval 
Architects.—In view of the approaching visit of the Insti- 
tution of Naval Architects to this city at the end of July, 
a meeting of the Local Reception Committee was held 
yesterday in the rooms of the Institution of Engineers 
and Shipbuilders in Scotland, when various preliminary 
arrangements were considered. The meetings will extend 
over for three days, for the reading and discussion of 
papers, and the visiting of works in the afternoon. The 
proceedings will probably terminate by an excursion on the 
river and Firth of Clyde. The Reception Committee is a 
large and influential one, the Lord Provost having will- 
ingly agreed to assist in promoting the success of the 
meetings, 





Edinburgh Water Works.—Owing to the rapidly-increas- 
ing consumption of water in Edinburgh and district, it has 
been found necessary to make a great addition to the 
filtering area at the Alnwickhill works. Messrs. J. and 
A. Leslie and Reid, engineers to the Edinburgh and Dis- 
trict Water Trust, were authorised some time ago to pro- 


ed | ceed with the construction of two additional filter beds, 


each having an area of 2839 superficial yards, and the 
works are now in progress. These new titers differ in 
construction somewhat from the four filter beds originally 
formed at Alnwickhill. The hearting is composed of 
brick in cement, and the facework consists of Stafford- 
shire blue brick. The filtering material consists of a layer 
of broken whinstone 24 in. deep, and above this there will 
be a bed of close gravel 9 in. thick, with a superincumbent 
layer of fine material of the same thickness, and the 
finishing will be a bed of fine sand 18 in. thick. By the 
construction of these two additional filters there will be 
an increase of 50 per cent. in the filtering area, and, as 
there is usually one filter not working but being cleaned, 
there will thus be an addition of about 66 per cent. in the 
available filtering area, so that when they are completed 
there will be ample accommodation for filtering all the 
water available from the Moorfoot scheme, and any com- 
plaints on the score of insufficiently filtered water will 
thus be obviated. 


Proposed Reduction in the Price of Gas in Dundee.—At 
a meeting of the Finance Committee of the Dundee Gas 
Commission held yesterday, Treasurer Nicoll reported 
that the accounts of the commission were so satisfactory 
that he was able to recommend the Commissioners to re- 
duce the charge for gas to consumers 2d. per 1000 cubic 
feet—from 3s. 10d. to 3s. 8d. In order to ‘* make ends 
meet” it was found necessary a couple of years ago to make 
a material addition to the price. The illuminating power 
of the Dundee gas is generally about 26 or 27 standard 
candles, and hence cannel coal of high quality has to be 
used in the manufacture. 


Papermaking in China.—Arrangements have been made 
to introduce papermaking, as at present carried on in this 
country, into South China, The papers at present in 
use among the natives are almost entirely hand-made, 
and although rough and coarse in appearance, are wonder- 
fully strong. A contract for the machinery necessary to 
equip a mill producing 30 tons of paper weekly has been 
placed in the hands of Messrs. James Bertram and Son, 
engineers, Leith Walk Foundry, and it is proposed to 
erect several other mills of similar capacity under English 
management as soon as the first has been got to work. 
The plant now ordered is very complete, including, 
amongst other machines, a 90-in. papermaking machine, 
with the usual accompanying breaking and beating engines, 
a 400 horse-power engine, boilers, and all other requisite 
machines for treating and producing the above quantity 
of paper per week, which will all be supplied by Messrs. 
James Bertram and Son. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Trade.—The holidays in this district have been un- 
usually long this season, having lasted throughout the 
whole of last week. Only urgent business has been done. 
Good orders are coming up from the Cape and Australia 
for shears, steel, edge tools, and agricultural implements. 
The Midland Railway Company has just issued some large 
orders for carriage and wagon tyres to local firms. Messrs. 
Kitson and Co., of Leeds, have secured a large order for 
locomotives from the Great Indian Peninsular Railway. 
The iron market docs not show any very bright symptoms 
at present, although the output may be considered 
fairly satisfactory. Present values of pig are very dis- 
couraging, and an improvement is anxiously looked for. 
Most of the local product is, however, used in the mills, 
and that makes the business a little more profitable. A’ 
new steel plant is being put down at the Parkgate Iron 
Works, and with it the company will be able to turn out 
plates of the largest dimensions, and also to roll blooms, 
billets, angles, and girder iron of the heavier sections. 
At the collieries generally, work was not resumed until 
Thursday last. House coal is in quieter demand, and 
prices are unremunerative, Steam coal shows a slight im- 
provement, which is likely to be maintained. 


Strike of Miners.—The men employed at Wollaston 
Colliery, numbering about 600, have struck against a pro- 

osed reduction of wages. The proprietors in November 
ast granted an advance of 2d. per ton on soft coal and 
1d. upon hard. The proprietors now desire to revert to 
the old rate of wages, and this step the men resist. 


Parkgate Iron Company, Limited.—The annual meeting 
of this company was held on Friday, under the presidency 
of Mr. F. Rummons, London. Mr. Stoddard, the 
managing director, informed the shareholders that it was 
proposed to raise 75,000/. in debentures for the purposes 
of new steel works. He explained that steel was coming 
into use for a great many purposes for which iron had 

reviously been required, particularly for marine and 
ocomotive boiler plates. They were adopting the basic 
process with Siemens furnaces. The advantage of the 
basic process was that they could use their own ironstone 
and minerals. He anticipated that for many years to 
come they would still be well employed in their iron de- 
partment, but it was necessary to go into the steel trade 
in order that they might supply their customers with 
what they wanted. A dividend of 2/. per share (65/. paid 
up), was declared, being equal to 3.08 per cent. 

Beighton and Chesterfield Railway.—A public meeting 
of the ratepayers of the Beighton district has been held to 

ress on the Manchester, Sheffield, and Lincolnshire 
Railway Company the necessity of making a new line of 
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railway from Beighton to Chesterfield. It is said that 
with better railway communication the mineral and 
manufacturing resources of the district could be fully de- 
veloped. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change, and inquiries were more 
numerous. Information from Glasgow again showed low 
prices, but owing to the favourable condition of trade in 
Cleveland the quotations here were firm. No. 3 was 
quoted 31s. 3d. per ton, buyers offering 1}d. less, but 
some makers declined to book orders under 32s. Stocks 
are still decreasing, and the shipments of iron and 
steel from the port of Middlesbrough this month will 
robably exceed that of any previous month. On 
Monday night Messrs. Connal and Co., the warrant 
storekeeperz, had in stock at Middlesbrough 293,057 
tons of pig iron. ‘This is a further decrease of 
3279 tons on last week. In Glasgow the stocks continue 
to grow larger, and in proportion to their extension prices 
are more depressed. It is difficult to understand how the 
people engaged in the Scotch iron trade can continue much 
longer increasing their enormous stocks. Pig iron can be 
made cheaper in Cleveland than in any other part of the 
world, and it is believed that in spite of the keenest com- 
petition the owners of blast furnaces in this district will 
rove the doctrine of the survival of the fittest to be true. 
here is no new feature in the manufactured iron trade. 

A good deal of work is going on and prices are steady. 


Fox, Head, and Company’s Newport Rolling Mills.—Fox, 
Head, and Company, of the Newport Rolling Mills, 
Middlesbrough, have leased their works which have been 
standing idle so long to a new firm to be styled John Hill 
and Company, and consisting of Mr. John Hill, of Stockton, 
and Mr. E. G. Faber, of Devon. The worksare to be re- 
started in July. 


Engineering and Shipbuilding.—Marine and general 
engineering are brisk, and bridge builders are fairly well off 
for orders. Shipbuilding continues busy, but there is a great 
deal of uneasiness owing to the agitation on the northern 
rivers for an advance of wages at the shipyards. As we 
anticipated last week a large number of splendid vessels 
have been launched. Palmer’s Shipbuilding and Iron 
Company, Jarrow, launched the Seamew, a splendid pas- 
senger steel steamer 260ft. in length by 36 ft. 6in. by 
19 ft. 7in., to take the highest class in Lloyd’s Register. 
She has accommodation for 100 first-class passengers, 
60 second-class, and 33 steerage. Her engines are on the 
triple-axpansion type, by her builders, and are 3500 
horse-power, intended to make 16 knots an hour, The 
General Steam Navigation Company, of London, are 
the owners of this fine vessel. Messrs. Osbourne, 
Graham, and Co., of Hylton, launched the Kathleen, a 
steel screw steamer for Messrs. Pyman, Bell, and Co., 
of Newcastle. She is to take the highest class at 
Lloyd’s, is to carry 2500 tons on a draught of 17 ft. 6 in., 
and her engines and machinery are fitted by Mr. George 
Clark, of Sunderland. Messrs. Thomas Turnbull and 
Son, of Whitby, launched the Northgate, a well-modelled 
screw steamer 298 ft. 9 in. by 38 ft. 2in. by 20 ft. 11 in. 
She is classed A 1 at Lloyd’s and her deadweight carrying 
capacity is 3440 tons. Her engines are 175 horse-power, 
and are constructed by Messrs. Blair and Co., of Stock- 
ton. On Monday Mr. G. T. Eltringham, of South 
Shields, launched a handsomely modelled iron screw tug 
100 ft. in length. She bas engines of 75 horse-power by 
T, Renoldson and Sons, of South Shields, and is intended 
for the towing trade on the Humber and the east coast 
generally. Yesterday (Tuesday) Messrs. Short Brothers, 
of Pallion, launched the Asiatic Prince, a fine steel screw 
steamer, 290 ft. in length, for Mr. James Knott and 
partners, of Newcastle-on-Tyne, She is constructed to 
the highest class of steel in Lloyd’s Registry and is fitted 
with triple-expansion engines of 200 horse-power by Mr. 
John Dickinson, of Sunderland. 


Wages in the Shivbuilding Trade.—The notices of the 
men in the shipyards or. the Tyne for an advance of 124 per 
cent. expire this week, and it is feared that there will be 
a stoppage of work. The employers have explained that 
they cannot entertain such ademand. It is hoped that 
by means of arbitration matters will be arranged. 


The Steel Trade.—There is continued activity in the steel 
trade. It is matter for regret that the strike at the Dar- 
lington Steel Works is still unsettled. 

The Coal and Coke Trades.—All kinds of fuel are in fair 
demand and prices are maintained. 





LAUNCHES AND TRIAL TRIPS. 

On Wednesday, the 23rd ult., the Elsinore Iron Ship- 
building and Engineering Company launched the Gefle, a 
steel screw steamer built to Veritas’ first division,.180 ft. 
long, 262 ft. beam, 13 ft. 74 in. depth of hold. The vessel 
will carry 750 tons on 13} ft. draught. The engines are 
compound surface condensing, of 480indicated horse-power, 
and the boiler is constructed for 90 lb. working pressure. 


On Thursday, the 24th ult., Messrs. Robert Thompson 
and Sons, Sunderland, successfully launched from their 
yard a large steel screw steamer named the Drumburlie, 
built to the order of Messrs. Gillison and Chadwick, of 
Liverpool. Herdimensions are: Length, 303 ft. ; breadth, 
39 ft. 6 in. ; depth of hold, 25 ft., with a deadweight 
capacity of 1830 tons. The engines, which will be supplied 
by Messrs. the North-Eastern Marine Engineering Com- 
pany, Limited, of Sunderland, are of large size, having 
cylinders 23} in., 38 in., and 62 in, in diameter by a stroke 











of 42 in. There are two boilers of the cylindrical multi- 
tubular description, 11 ft. 9 in. in diameter by 15 ft. 6 in. 
long. The vessel and her machinery have been built from 
the plans and specifications of Messrs. Flannery and 
Blakiston, consulting engineers, of Liverpool, who have 
also superintended the construction of same. 





On Saturday, May 26th, 1888, Messrs. Edward Withy 
and Co., of West Hartlepool, launched from their ship- 
building yard a fine steel screw steamer, named the 
Oswestry, which has been built to the order of Messrs. 
pwase. Bacon, and Co,, West Hartlepool, and 
is the largest deadweight carrying steamer built by 
this firm. She is over 300 ft. in length. She will be 
fitted with triple-expansion engines by Messrs. T. 
Richardson and Sons, Hartlepool, whose type of engines 
have proved so satisfactory and economical in their 
working. 





The Blyth Shipbuilding Company, Limited, of Blyth, 
launched a screw steamer named the Sultana on Saturday 
afternoon. This vessel has been built to the order of 
Messrs. Bailey and Leetham, of Hull, and will be a 
valuable addition to their fine fleet. Her leading parti- 
culars are as follows: Length, 265 ft. ; beam, 36 ft. ; and 
depth, 23 ft. Engines tri-compound with cylinders 23 in., 
36 in, and 60in. in diameter, are being made by the 
— Messrs. Bailey and Leetham, Humber Iron Works, 

ull, 





Thes.s. Legislator, which is the sixth vessel built by 
Messrs. Raylton, Dixon, and Co., for Messrs. Thomas 
and James Harrison, of Liverpool, was launched on the 
29th ult. from the yard of her builders. She is a spar- 
deck steamer built of steel and intended for the Calcutta 
trade, of the following dimensions: Length over all, 342 ft. 
3in.; breadth, 40ft.; depth moulded, 29ft. 2in.; and 
has a deadweight carrying-capacity of about 4100 tons. 
She will be fitted with engines by Mr. George Clark, of 
Sunderland, on the triple expansion principle, of 250 horse- 
power nominal, having cylinders 24in., 40in., and 66in. 
by 48 in. length of stroke. 





On Wednesday, the 30th May, Messrs. Earle’s Ship- 
building and Engineering Company, Limited, launched 
from their yard at Hull, the fine screw steamship Gotha, 
which they have constructed for the Yorkshire Coal and 
Steamship Company, Limited, of Goole, for their general 
trade between the latter port and the Continent. Her 
length is 220 ft., breadth 29 ft., and depth 13 ft. 6in. The 
machinery has also been made by Earle’s Company, and 
consists of a set of triple-compound three-crank engines, 
with cylinders 204 in., 3lin., and 54 in. in diameter, each 
having a stroke of 33 in., and a powerful double-ended 
boiler made in accordance with Lloyd’s and Board of 
Trade rules for a working pressure of 165 lb. per square 
inch, and fitted with Henderson’s self-cleaning firebars. 








MISCELLANEA. 
THE partnership between Messrs. Goodfellow and 
Matthews, engineers, of Hyde, near Manchester, has been 
dissolved by Mr. Matthews retiring from the firm. 


At the meeting of the Engineering Students’ Club, held 
at Gatesheadon Monday, the 28th ult., a paper on the 
**Construction of Telephone Lines” was read by Mr. 
Jeckyll. 

The non-magnetic watches have balance wheels made of 
palladium, the use of this material being due to M. Pail- 
laird, of Geneva. It would be interesting to try if Had- 
field’s manganese steel, which is practically non-magnetic, 
could not be used with equal success. 


The Admiralty are about to construct a new bat at 
Sheerness for the use of seamen and Royal Marines. The 
work, which is expected to cost about 2000/., will be armed 
with breechloading ordnance and quick-firing guns of the 
newest types. 


At the general meeting of the King’s College Engineer- 
ing Society, heldon Tuesday, May 29, Mr. Colvin Smith 
read a paper on hydraulic machinery, illustrating his re- 
marks by diagrams of the plant employed at the Forth 
Bridge and elsewhere. 


During the past 74 years in Great Britain not a single 
person has been killed or injured through the failure of 
the wheel tyres of railway carriages, and during the past 


114 years five only have been injured and none killed from | peg 


this cause, 


At the meeting of the Mason College Engineering 
Society held on Wednesday, the 23rd ult., a paper on 
“Cycles” was read by Mr. E. A. Jackson. Several types 
of machines were exhibited at the meeting and conaider- 
ab'e interest was excited by one, the design of which was 
due to a former student of the college. 

The gross receipts of the 23 principal railways in 
the United Kingdom, for the week "oy May 20, 
amounted, on 15,852? miles, to 1,311,337/., and for the cor- 
responding period of 1887, on 15,7374 miles, to 1,175,5301., 
an increase of 115} miles, or 0.7 per cent., and an increase 
of 135,807/., or 11.5 per cent. 


The partnership lately subsisting between Mr. John 
Farmer and Mr. John Saxhy, of the Patent Signal Works, 
Canterbury-road, Kilburn, has been dissolved. The 


English business will be carried on by Mr. Farmer at 

Kilburn under the style Saxby and Farmer as heretofore, 

je hei French property at Creil will be carried on by Mr. 
axby. 


In a letter to yesterday’s Times, Sir E. J. Reed states 
that the seven cruisers, Immortalité, Aurora, Avon, 





Galatea, Narcissus, Orlando, Undaunted, the estimated 
cost of which amounts in all to 2,048,710/., are being com- 
pleted in such a way that their armour belt is several 
inches below water, instead of 14 ft. above water, as ori- 
ginally designed. 


The citizens of Urbana, Indiana, have chosen a novel if 
somewhat violent way cf compelling a railway company 
to furnish better station accommodation. Finding remon- 
strance useless, some enterprising individuals attempted 
to blow up the offending structure with dynamite. The 
first attempt only resulted in minor injuries, and the 
building was repaired, but some time later the perpetrators 
of the outrage, having gained experience in their first 
attempt, were more successful in a second, and the build- 
ing, was completely demolished. 


A serious explosion occurred on Wednesday at ths 
works of Messrs. Wiliam Jessop and Son, Limited, the 
well-known steel manufacturers of Sheffield, the explosion 
taking place during the casting of a large steel ingot. The 
molten steel had been successfully poured into the re- 
ceiving vessel and the plug of the latter was about to be 
withdrawn, to allow the metal to flow into the mould, 
when the vessel burst, and 17 cwt. of molten metal flew 
in all directions. The manager, Mr. Banham, and three 
workmen, were very seriously injured, and several others 
were hurt in a lesser degree. 


Ata meeting of the leading merchants and manufac- 
turers of Rheinland and Westphalia, held at Diisseldorf 
recently, it was resolved to take steps to bring about the 
establishment of direct steamship communieation between 
Germany and India, and for this purpose to enter into 
negotiations with the shipowners of Hamburg. During 
the past few years German trade with the East Indies 
has greatly increased, and it_is stated that under existing 
Radition: these manufacturers experience some difficulty 
in forwarding their goods :i@ England. 


A Bill was recently brought into the American Con- 
gress to appropriate a sum of money for the construction 
of an air ship or flying machine, the invention of Dr. A. 
de Bausset, of Chicago. This Bill, was on the suggestion 
of some humorists of the house, referred to the Com- 
mittee on Ventilation and Acoustics, which has reported 
favourably on the project, and the Secretary of the Navy 
has been author ial to place the Navy Yard at the service 
of the inventor. The House has, however, taken the 
sensible precautions of inserting a provision in the Bill, 
that the scheme shall meet the approval of a commission 
of experts, and that the inventor shall contribute 75,000 
dols. to the enterprise, Congress furnishing 150,000 dols. 


The French papers state that experiments with a 
pneumatic dynamite gun of German design were recently 
carried out at Kiel. The gun, which has a calibre of 
12 in., and is 75 ft. long, was fired at an old hulk situated 
2111 yards from the muzzle. Three blank shells were first 
fired to get the range, and afterwards two charged shells 
containing 598 lb. of nitro-gelatine, which completely 
destroyed the vessel, breaking itin two. This peashooter 
of ordnance is not, however, expected to play any very 
distinguished part in naval warfare, owing to its limited 
range. Its greatest field of usefulness will probably be in 
destroying submarine mines, for which it should prove 
most effective. 


Tnstructions have been received at Sheerness Dockyard 
for preparations to be made for building a fast war cruiser 
of a new type, designed for the Royal Navy by Mr. 
W. H. White, Directur of Naval Construction. The pro 

ed vessel is to be named the Barracouta, and will b> 
uilt of steel, with a length of 233ft. and a breadth of 
35 ft. She will have a displacement of 1580 tons, and is 
to be fitted with engines of the new triple-expansion type, 
estimated to develop 3000 horse-power under fore 
draught, with a speed of 16.5 knots. Her armament is to 
consist of six 36-pounder quick-firing guns, four 3-pounder 
ditto, and four Whitehead torpedo tubes. She is also to 
be mounted with Nordenfelt machine guns. Six cruisers 
of the Barracouta type are to be built for the Royal Navy 
during the present financial year. 


The annual meeting of the Association of the Birming- 
ham Students of the Institution of Civil Engineers was 
held on Monday last at the Colonnade Hotel, Birming- 
ham, Mr. William De Lacy Ahern, Stud. Inst. C.E., in 
the chair. The ores yr secretary (Mr. R. Green. Stud. 
Tnst. C.E.) reported that the session just closed had 
proved a most successful one. During the summer 
months of last year several interesting excursions had 
n arranged, and during the winter months seven 
meetings were held, at which most instructive and 
interesting papers were read. Mr. Edward Pritchard, 
Memb. Inst. C.E., was re-elected president, and Messrs. 
J.W. Gray, C. Hunt, and W. 8S. Till, Membs. Inst. C.E., 
were re-elected vice-presidents; Mr. R. Green was re- 
elected honorary secretary, and Messrs. Ahern, Dodd, 
and Sharp were elected members of the executive com- 
mittee for the ensuing session. 





Tue TREVITHICK MemortaL.—We have received from 
Lieutenant-Colonel Davis, the hon. sec. of the Trevithick 
Memorial Committee, an intimation that the Committee 
have obtained permission to hold a meeting of subscribers 
to the above in the Jerusalem Chamber, next door to the 
deanery, Dean’s-yard, at 4.30 p.m. on Wednesday June 
13, for the pur of inspecting the Trevithick memorial 
window that has been placed in Westminster Abbey. 
The Committee regret that in consequence of the unex- 
pected expense attending the erection of the window, 
they are ae of funds to enable them to complete the 
endowment of the scholarships, and for the Trevithick 
medal of the Institution of Civil Engineers, 
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CIVIL ENGINEERS IN INDIA. 
Some years ago we published several articles 
dealing with the unsatisfactory position of the civil 
engineers in India. There were special reasons at 
vhe time for alluding to the subject, and it led toa 
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long correspondence in our columns. It must not 
be supposed, however, because little has been 
heard of late of the grievances of the servants of 
the Indian Public Works Department, that con- 
sequently they have all been redressed, and that 
joy and contentment reign where formerly all was 
dissatisfaction and grumbling. We are sorry to 
have to chronicle that in spite of all the promises 
of inquiry on the part of the Government, and of 
the grant of some trifling concessions, the position 
of the engineers employed in our great Asiatic 
Empire is substantially what it always was—that is, 
it is a branch of the uncovenanted service instituted 
by the East Indian Company for the reception of 
natives and Eurasians. It is scarcely credible that 
such can be the case, but so it is. “No doubt there 
was atime when the classification was justifiable. 
The Indian engineer was then simply a practical 
man. By force of character he had raised himself 
from the ranks, and although he did his work of 
building roads and bridges very satisfactorily, yet 
no one could dream of ranking him with the 
university- or Haylebury-bred covenanted civil 
servant, who filled his leisure hours with the trans- 
lation of Homer or the study of Sanskrit. The men 
were of entirely different social status. One had 
risen from the ranks in a country which did not 
provide him any facilities for the acquisition of 
culture, while the other, sprung from some English 
county family, or from some famous Anglo-Indian 
family, had had all his original aristocratic bearing 
and ideas intensified by contact with a subject and 
inferior race. We have seen something of the same 
kind on board Her Majesty’s ships. The early en- 
gineers were a rough race, and when placed side by 
side with naval officers they were distinctly inferior 
to them in refinement and in that ease of manner 
which marks the professional and upper classes, 
They were consequently relegated to an inferior 
grade, and there they have remained until quite 
lately, in spite of the fact that their duties have 
grown in importance, and have sapped the sailor’s 
calling, until it is only the image of its former self. 

Whatever may have been the merits of the early 
Indian engineers, it is beyond doubt that to-day 
the Public Works Department is officered by men 
who are drawn from the same class of society, and 
are as well born and bred as the members of cove- 
nanted service. They are as essential to the well- 
being of the State as the covenanted magistrates, 
collectors, and heads of departments who monopolise 
so much of the public pay and honours. If we 
compare the records of the two classes we can hardly 
fail to come to the conclusion that the blessings of 
English rule in India result to a greater extent from 
the engineering works that have been constructed 
thanfrom any improvements effected in the mode of 
government since the country was completely sub- 
jugated. Weare not going to endeavour to place 
railways and irrigation works on as high a footing 
as the promulgation of good laws and the strict ad- 
ministration of justice. These latter are the bases of 
all society, and without them there can be no ma- 
But the history of the world is a 


of all kinds have the experience of generations to 
guide them. Once they have decided the general 
policy to adopt, there is little left for them to 
do but to carry it out steadfastly and honestly. 
As regards the subordinate members of the ad- 
ministration, at any rate, there is no opportunity 
for the exercise of originality. They are the instru- 
ments of a system, and their duty is to conform to it 
as exactly as possible. If they attempt to improve 
it they will only dislocate its working, and intro- 
duce disorder. It is better that the mill of justice 
should grind too severely, than that its action 
should be uncertain, now turning out coarse pro- 
ducts and now fine. Governing officials need to 
be loyal and faithful to the duties, but with the 
exception of those who occupy the highest positions, 
they do not need any great intellectual power. 
Under these conditions it is no wonder that they 
do not leave much mark on the world; the great 
principles of right and wrong are incapable of 
further elaboration, and among a simple people, like 
those which inhabit Hindustan, law is a much less 
complex science than here. The rights of property 
were perfectly well understood before we landed in 
the country, and the chief difference between native 
and English rule is that we have placed the law above 
the Executive Government, instead of below it. The 
improvements introduced and carried out by our 
civil service officials have been more moral than in- 
tellectual. 








But if we compare India of to-day with that of 
thirty years ago, it is evident that some agency 
other than law and order has been at work. No 
longer do we find hundreds of thousands of people 
dying of hunger in one district, while in another 
grain is valueless from its very abundance ; enor- 
mous irrigation schemes have been carried out to 
render vast tracts independent of the vicissitudes 
of the seasons, and to enable more valuable pro- 
ducts to be grown ; means of communication have 
been provided to carry wheat and cotton to the 
coast, where they can be exchanged for the produc- 
tions of other lands ; the crowds which perform the 
annual pilgrimages now travel by railway instead 
of spending weeks on the roads exposed to the risks 
of fever and cholera, while their little holdings are 
left uncared for ; the great rivers are bridged and can 
be crossed at all seasons of the year ; and, generally, 
the possibilities of western civilisation have been 
brought to all parts of the land. A few years ago 
the native was almost as defenceless as a vegetable ; 
he was rooted to one little spot of land by habit, 
custom, and ignorance. No matter what might 
happen on that spot he must stay and face it, just 
as the trees did. Whether it was drought, pes- 
tilence, or famine he could neither combat it nor 
flee. If he had strength to endure it he survived, 
and if not, he died. Now this is to a great extent 
changed. Roads, railways, and bridges have ren- 
dered locomotion possible in all directions, and at 
the same time have practically abolished famine, 
If the rain fails irrigation works will often save the 
crops, and if these are absent or run dry, the richer 
people can temporarily remove to a more favoured 
district, while the remainder can be fed on im- 
ported grain. The lease of human life is no longer 
written on the clouds. Existence, in spite of the 
heredity of ages, has ceased to be that hopeless 
blank which we sum up in the word Orientalism. 
The evils of life, instead of being borne, may be 
fought ; the dweller in a congested district may 
ameliorate his condition by emigration to a less 
populous neighbourhood ; the industrious man may 
acquire wealth by sending his surplus productions 
to market ; the idle man may be spurred to exertion 
by the sight of his neighbour’s prosperity; while the 
ignorant man cannot fail to acquire new and more en- 
lightened ideas from the increased traffic around him 
resulting from better means of communication. In 
a word, the last thirty years have changed the aspect 
of life to the native of India. Of course in most 
cases the older men are content to gaze upon it 
without taking any active steps to adapt themselves 
to the new existence, but in spite of their in- 
difference they cannot help participating in the 
change, while the rising generation often adopt it 
with revolutionary eagerness, seeing in it the means 
of raising the people from the condition of the 
beasts which perish to that of intellectual beings. 

This great transformation, affecting nearly one- 
sixth of the human race, has been brought about 
by the engineers of India, the men who labour 
under the distinction, which can only be appreciated 
in its full invidiousness by Anglo-Indians, of 
being classed as uncovenanted men. This vast work 
has been accomplished by them under circumstances 
of the greatest discouragement, rendered all the 
keener by the constant comparison between the 
treatment accorded to them and that of the cove- 
nanted service. The latter have had incomparably 
less exposure and on the whole less pecuniary re- 
sponsibility, but enjoy more liberal pay, more ample 
leave, far higher official status, and finally the 
certainty of a pension sufficient to support them in 
comfort when they return to Europe. The engi- 
neers have had hard work, small salaries, few 
holidays, and no claim for pension until they have 
completed twenty-five years of service, when the 
maximum retiring allowance is 5000 rupees, say 
3501. per annum. Jf payment were regulated by 
pecuniary responsibility, which is the most equitable 
basis of salaries, or by results, the Public Works 
Department would take the lion’s share ; while no 
possible reason can be urged for refusing them simple 
equality with the most favoured branch of the 
service, and far less for labelling them as a distinctly 
inferior uncovenanted service. The members are 
drawn from the same social rank, and have received 
a very similar liberal education. The engineers 
enter by a similar gate of competitive examination, 
and when once within the service the intellectual 
advantage is entirely on the side of the engineer, 
whose life is spent in continual research, and in 
the constant effort to apply the ever widening prin- 
ciples of science in his daily work. We have not the 
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slightest desire to throw discredit on the members 
of the covenanted service. The competitive examina- 
tion by which they obtain these offices is the most 
difficult in England, and the salaries at starting are 
not in excess of the merits of the candidates, which 
are of avery high order. Many of them are most 
cultivated men of great intellectual power, and 
are eminent in many pursuits. All that we insist 
upon is that they do not start with any social 
advantage over the engineers, and that their occu- 
pations are not more important for the well-being 
of the community, or more elevating in them- 
selves. 

Why, then, are they more honoured? Why is the 
one set of men rewarded while the other is neg- 
lected ? Why has the covenanted service so many 
of the blessings of life, while the Public Works 
Department can barely keep the wolf from the 
door? A great many partial answers may be given 
to these questions. The proverb beati possidentes 
explains a good deal. The privileged service was 
formed a long time ago when men went to India 
with the idea of acquiring money quickly, and it is 
naturally jealous of its privileges. From within its 
ring fence the members oppose a firm front to all 
who would wish to invade their sanctuary. They 
are conscious that the radical taxpayer would like 
to exercise the pruning knife among their preroga- 
tives, and therefore, they wisely endeavour to pre- 
vent them being extended over a wider area, and 
thus becoming more prominent. The Public Works 
Department, on the other hand, had an obscure origin 
and has grown up under the discredit of being asso- 
ciated with natives and Eurasians. Its members 
have had to fight their way to social equality. All 
over the world the engineer has found it dificult to 
enforce his claim to be considered the member of a 
learned profession, and in India he has found it 
specially difficult, as society is formed there to a 
great extent of officials, each class of whom regards 
all the other classes with jealousy, and resents any 
attempt at a readjustment of rank, except in favour 
of itself. Of course, the engineer is now regarded 
individually as the equal of the magistrate, the col- 
lector, and the revenue oflicer, a distinction being 
drawn between him when considered personally and 
when regarded collectively with his fellows. We 
lately asked an Indian official of high rank the 
reason of the non-success of the Public Works De- 
partment in enforcing its claims for better treat- 
ment. His answer was that the body is riven by 
internal jealousies, and has no corporate strength. 
The military members enjoy a prestige attaching 
to the possession of the Queen’s commission, and 
consequently do not suffer any social disqualifica- 
tion ; their position indeed in general English society, 
and certainly in England, being possibly higher than 
that of the covenanted civil service, whose high 
official position in India is but little understood at 
home. They have also a military pay in addition 
to their civil pay, the former being a kind of retaining 
fee in case they should be ordered to leave the 
works, and join their regiments. On the whole, 
therefore, they have less cause for envy of the 
covenanted service than have the civilian engineers. 
It is a dream with the latter to enter the privileged 
class, but the chances are so remote that the dream 
is very vague and indistinct. On the other hand, 
the superior advantages in pay and position of their 
military comrades, who work beside them, form a 
very real and tangible grievance, which is exhibited 
before them day after day. Consequently, for- 
getting the distant but ali-important matter of rais- 
ing themselves as a body, they have often directed 
all their energv to bringing the military men down 
to their own level of pay, or of driving them out of 
the department ; and thus depriving themselves of 
a most useful and logical reason for claiming to be 
freed from the invidious distinctions which the 
covenanted civil service alone have any wish or 
desire to maintain. 

It is not necessary here to 2nter into the merits 
of the quarrel. What we are now concerned with 
is its influence on the prospects of the Public Works 
Department. The great and legitimate aim of the 
members is to obtain for themselves and their 
services the recognition which is their due. But 
instead of devoting themselves heart and soul to 
this, they manufacture weapons to aid their oppo- 
nents to keep them in their present position. They 
claim to form a profession, as honourable as that of 
the law. ‘* But,” said our informant, ‘‘ where is 
their professional etiquette, their esprit de corps, 
their mutual toleration? These are attributes of a 
professional man, and are as old as the hills. We 





never see one part of the legal fraternity petition- 
ing Government to reduce the emolument of another 
part. Even among the brute creation hawks do 
not pick out hawks’ eyes. It is only the quack that 
girds at his fellow, and seeks every opportunity of 
publishing his mistakes. Of course there are 
quarrels and differences in all professions, but they 
are debated in private. The barrister does not 
hesitate, when chatting with his friends, to de- 
nounce the judge as ignorant of law, but in public 
he defends the bench. He knows that the evil 
which an incapable judge can do, is limited, 
whereas any falling off in the public belief in the 
integrity of the administration of justice would be 
a calamity of the gravest importance. The doctor 
confides to his partner that a neighbouring practi- 
tioner is a capital friend to the undertaker, but 
when asked to meet him in consultation he agrees 
with apparent complacency, conscious that the 
worst turn he can do a patient in a critical condi- 
tion, is to shake his belief in the power of medical 
skill. Hope is more potent for recovery than all 
the drugs in the pharmacopceia, and when it fades 
the vis medicatrix nature, through which alone 
medicine can act, loses its vigour. And so on. 
If engineers aspire to obtain a collective reputation 
in India equal to that based on their individual 
attributes, they must alter their method of proce- 
dure. Ina word ; if they want to establish them- 
selves as a profession, they must in the first instance 
cultivate professional habits and instincts.” 

On the face of it this is good advice, and agrees 
with the saying of Napoleon, ‘‘ Always wash your 
dirty linen in private.” The task before the Indian 
engineers is difficult enough to absorb their entire 
strength. Both conservative instinct and the radical 
tendency of the age are against any improvement in 
their condition. -Change is hateful to the official, 
and he will oppose it with all his power, particularly 
when it tends to elevate a sometime inferior to a 
position of equality with himself. On the other 
hand the Indian ratepayer, who is rightly or 
wrongly credited with an intelligent interest in the 
doings of his masters, cannot be expected to favour 
an increase of expenditure. The reformers who pose 
as his champions, will resist any augmentation of 
taxation, and will point to the fact that a full supply 
of engineers has been obtained at the present rate 
of pay and pension. They would be ready enough 
to level the covenanted service down to the Public 
Works Department, but would not permit, if they 
could help it, of any levelling up. Still nothing 
worth having is obtained without a struggle. A 
just cause is a powerful weapon, and may prevail 
against self interest, if skilfully and energetically 
handled. 

There have lately been some signs that the 
Government of India was willing to extend to 
the engineers some small measure of the honours 
hitherto reserved for the favoured service. Mr. 
O'Callaghan, an uncovenanted civil engineer, has, 
for the first time in the history of the Public Works, 
received the Companionship of the Star of India 
for purely engineering work, and Colonel Browne, 
R.E., was created a Knight of the Star of India 
for building the Sind Pishin Railway, and the 
officers who served under them received special 
rewards in recognition of the zealous manner in 
which they had worked under most trying circum- 
stances. With regard to this our informant whom 
we quoted above, had a good deal to say which is 
worth repeating, although we may not be inclined 
to indorse the whole of it. ‘‘ See,” exclaimed he, 
‘the insane way the Public Works Department act 
at the very moment when a disposition is shown to 
redress their grievances. A distinguished military 
member of this body, one who has worked with 
them for thirty years, and is already a Companion 
of the Star of India for political services, is 
knighted in recognition of purely engineering 
services and as a Public Works officer only. 
By implication the entire service is complimented, 
and a public acknowledgment is offered to the 
world that Public Works officers are eligible 
to obtain exactly the same rewards as oflicers 
of the covenanted and military services, and 
are their social equals. One would imagine 
that they would receive the honour with pleasure, 
and would recognise it as a fulerum from which 
to apply greater pressure on the authorities. But 
instead of this they raise an agitation against 
Sir James Browne simply because he is a military 
man, The old feud breaks out again with redoubled 
violence, They declare that he knows nothing of 
railway work ; that he has spent two millions too 





much on the line ; that the surveys were bad and 
the wrong route was chosen ; in fact that he ought 
to have been censured instead of being rewarded, 
Now,” continued the speaker, ‘“‘there may or may 
not be truth in these accusations, but the more the 
truth the greater the folly in publishing it. A de- 
partment must stand or fall as a whole, and if a pro- 
minent member be discredited the whole body sinks 
in public esteem. If two millions have been wasted 
in the Harnai Pass the Public Works Department 
will have to share the blame, and every demand for 
better treatment will be met with the reminder that 
their mistakes are paid for at a high rate, however 
poorly their services may be remunerated. At the 
same time railway enterprise itself receives a shock, 
At the best it proceeds at a laggard pace, in spite of 
all the pressure which is brought to bear on the 
Government. Now the penny-wise-and-pound- 
foolish party will always be able to quote the testi- 
mony of experts to show that railway building is 
accompanied with shameful waste. If the charges 
made against Sir James Browne and his officers are 
false, as it seems from your columns they are, 
the evil will remain after its assumed cause his 
melted away. Half the world who eagerly read 
the charge will never hear of the defence, and will 
continue to believe that the engineers of India are 
utterly incompetent. The other half will see that 
they are divided by jealousies, and have no bond 
of professional etiquette, and will assume that the 
covenanted civil service is not far wrong in keeping 
civil engineers out in the cold as only fit to be un- 
covenanted employés. The blunderer is the last 
man for whom we feel sympathy.” 

We feel sure that the civilian engineers of India 
will not imagine that we have enlisted in the ranks 
of their enemies. Time after time we have advo- 
cated their cause, and both in our columns and by 
other means we have assisted their demand for 
more liberal treatment. We have pointed out that 
their military brethren are better paid while doing 
exactly the same kind of work, and that they re- 
ceive an amount of consideration and official 
patronage denied to those who do not carry the 
(Queen’s commission. Butin spite of our sympathy 
with their wrongs we cannot but feel that there is 
great force in the criticisms we have reproduced. 
The Public Works Department can only rise by 
presenting a united front. As long as they let the 
world see all their internal differences so long will 
they remain powerless. The military officers are an 
integral portion of the department, and as their 
employment in this way is a very distinct economy, 
it is certain that they willremain so. It isamatter 
of opinion how much they ought to be paid for the 
liability of being ordered out on military service, 
and if it can be shown by statistics that their 
chances of disablement and death are not greater 
than those of the civil engineers, then the latter 
have good reason to feel dissatisfied. But it by no 
means follows that they should attack their more 
fortunate comrades. Let all co-operate for sub- 
stantial concessions, and when those are obtained 
smaller differences will be easier of adjustment. 





THE GROWTH OF THE LONDON 
RAILWAY SYSTEM. 

TuE Bill for powers to construct a new metro- 
politan railway, to be called the Outer Circle, 
and which has nearly completed its progress 
through Parliament, the second reading in the 
House of Lords having been passed, recalls 
attention to the remarkable history and develop- 
ment of the railways that provide for the trans- 
port of the vast population of London, and for 
the collection and distribution of the commodities 
which they produce and consume. In view of the 
vast extent, importance, and utility of the railways 
that belong to the metropolitan system proper, it 
is difficult to believe that it was not until 1853 that 
Parliament sanctioned the first section, which was 
described as a line to run under the New-road from 
Edgeware-road to King’s Cross. So far back, how- 
ever, as 1846 a Royal Commission was appointed to 
inquire into and report upon certain schemes for 
railways proposed to be constructed in and around 
the metropolis. That Commission strongly recom- 
mended that any lines to be constructed in the 
metropolis should be laid out in accordance with a 
uniform plan, and that Parliament should refuse to 
sanction separate schemes, brought forward at dif- 
ferent times, and without reference to each other. 
This report had an important influence on the 
future of metropolitan railway communications. It 
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has been the means of giving us the admirable 
system of underground communication that we now 
enjoy, and of securing whatever unity of purpose 
and comprehensiveness of plan that system can 
claim. In 1854 Parliament sanctioned an exten- 
sion of the Metropolitan Railway from King’s Cross 
to the Post Office. The metropolitan line as a 
whole was not, however, completed until 1864, and 
the District Railway soon followed, providing the 
inner circuit that has enabled communication to be 
opened between nearly all parts of the metropolis. 
The Blackwall and the London and Greenwich 
Railways are of much earlier date. The former line 
was carried out in 1837, and in 1839 the company 
obtained an Act for an extension to Fenchurch- 
street. The Act for the Greenwich Railway was 
obtained in 1833, and the line was opened in 1837 
to Deptford, but in the following year it was ex- 
tended to Greenwich. 

In 1853 a Committee of the House of Commons 
made an important recommendation, which has 
not hitherto been acted upon, although of vital 
consequence to the metropolis. They proposed that 
the different metropolitan termini ‘‘ should be con- 
nected by railway with each other, with the docks, 
the river, and the Post Office, so as to accelerate the 
mails, and take all through traffic, not only of 
passengers, but, in a still more important degree, 
of goods, off the streets.” They added that ‘‘it is 
desirable that railway communication, where it 
does not already exist, should be established be- 
tween the various main lines of railway.” This 
proposal, after a lapse of thirty-five years, is about 
to be realised by the construction of the Outer 
Circle Line, which is intended to connect the Great 
Western, the London and North-Western, the 
Midland, the Great Northern, the Great Eastern, 
the South-Western, the Metropolitan, and the 
District Lines of railway, with each other, and with 
the East and West India, the London and St. 
Katherine (including the Victoria and Albert), the 
Millwall, and the Tilbury Docks. 

The Outer Circle Railway will be the first inde- 
pendent line that has been constructed in or near 
the metropolis for many years. The enormous ex- 
pense that has been involved in metropolitan rail- 
way construction appears to have thrown a damper 
upon enterprise in this direction. That expendi- 
ture was more or less necessary in the case of the 
principal metropolitan lines, owing to the great 
cost of the acquisition of lands, of constructing 
stations, and other works of a structural character, 
But in the proposed new line the prospect is much 
more favourable in this regard. The line will pass 
for the most part through an open country, as yet 
unbuilt upon, and no heavy cuttings or tunnelling 
will be required, while the land is likely to be got 
at little more than its agricultural value. The 
engineers of the line, Messrs. Price- Williams and 
Greathead, calculate that it will be constructed for 
65,0001. per mile, at which rate the total cost for the 
entire distance of 184 miles will only be 1,200,0001., 
or about one-fifth that of the North London, which 
has for years past been one of the most successful 
railways in the kingdom. 

The new Outer Circle Railway will chiefly com- 
mand attention because of the impetus that it is 
likely to give and the facilities it is calculated to 
provide to the shipping trade of the Thames. At 
the present time London occupies a unique position 
among the ports of Great Britain. The trade is 
chiefly one of imports. The value of the imports 
into the port of London in 1886 was 128 millions. 
The value of the exports was only 46} millions. 
The tonnage of vessels that entered in cargoes in 
the same year was 11} million tons. The tonnage 
of vessels that cleared in cargoes was only 6} 
million tons. There was thus a difference of about 
82 millions in the value, and of 5 millions in the ton- 
nage, of the trade done in that year against exports. 
This represents an enormous waste of resources. If 
these 5,000,000 tons of shipping that left the 
Thames in ballast could have been provided with 
cargoes, they could have afforded to carry their 
homeward trade at a considerably less cost, and the 
revenue of the dock companies would have been 
largely increased. 

There is nothing more remarkable in the history 
of railway construction than the enormous differ- 
ences that exist in the cost of different railways 
within the limits of the metropolis. The London 
railways, taken as a whole, have been the most 
costly in the world. Part of the Metropolitan 
system has cost over 1,200,000/. per mile. The 
average cost of the whole system of 22 miles, has 








been 515,000/. per mile. The Metropolitan District 
line, 19 miles in extent, has cost 440,000/. per 
mile. The North-London, 12 miles long, has 
involved an average expenditure of 325,000/. per 
mile, and the London, Chatham, and Dover, which 
may be regarded as a metropolitan line, has cost 
141,000/. per mile over its total length of 179 miles. 
Very different to each of these lines has been the 
cost of the London, Tilbury, and Southend Rail- 
way, which has cost 34,000/. per mile for its total 
length of 49 miles. The proposed Outer Circle 
Railway will come between the Tilburyand Southend 
Railway, and the cheapest of the other metropolitan 
lines to which reference has been made, although 
its traflic is likely to be very considerable indeed. 

There is no project that could be put forward in 
the interests of the public that is likely to be at- 
tended with more advantage, or received with more 
favour, than that of the centralisation of the London 
termini of the various leading trunk lines. The un- 
scientific and haphazard process, whereby those lines 
were constructed, involved, among other serious dis- 
advantages, the installation of terminal stations at 
an enormous cost, far removed from each other, and 
unprovided by the companies concerned with any 
adequate connections. It- has, therefore, been 
necessary hitherto for passengers to make their 
own arrangements for getting from one station to 
another, by underground railway, by omnibus, or 
by cab. Some of the railways have now services 
of omnibuses connecting the principal stations, but 
they are not very widely known, and if they were 
more generally utilised, there would be greater 
risk of disappointment owing to limited room. A 
great central station in the heart of London would 
be an enormous boon to the travelling public, but 
it is hardly probable that, after the enormous cost 
involved in their present terminal stations, the 
railway companies would at present look favourably 
onsuch a scheme. 

But if the system under which each railway 
company has set down its own terminus whereso- 
ever it pleased, has been attended with grave in- 
convenience to passenger traflic, the disadvantages 
that have been entailed upon goods and mineral 
traffic have been more serious still. A glance ata 
railway map of London will at once show that no 
systematic provision is made for the economical, 
easy, and rapid distribution and collection of such 
traffic by the different lines that carry it ,to and 
from London. The Great Western Railway brings 
a very considerable coal traffic to the metropolis 
from the South Wales coalfield, for the use of the 
shipping industry. Manifestly, the natural and 
most economical method of disposing of that traffic 
would be to transfer it from the Great Western to 
another line that would carry it direct to the docks. 
But in the absence of any provision of this kind, 
the coal is discharged from the railway trucks into 
barges at Brentford, and thence towed down to the 
docks, thereby not only entailing unnecessary 
additional expenditure, but depreciating the value 
of the coals, by the breaking of bulk, and caus- 
ing frequent accidents and blocks in the navigation 
of the Thames. The London and North-Western 
Railway, by its preponderating interest in the 
North London line, is in a better position for reach- 
ing the docks, but neither the Midland nor the 
Great Northern lines are much better off than the 
Great Western, and the same remark applies to 
the railways on the south bank of the Thames. If 
London were an unimportant shipping port and 
entrepét of commerce, this would perhaps be a 
matter of small concern, but a very large share of 
the enormous traffic of the metropolis belongs to 
the shipping interest, and it is of great importance 
in the interest of the public, as well as of the rail- 
way and dock companies themselves, that every 
possible provision should be made to facilitate the 
distribution of the commodities that are brought to 
London by sea. 

It is primarily with this object in view that the 
Metropolitan Outer Circle Railway has been pro- 
jected. It will be the function of that line to 
collect from the various great trunk lines entering 
London the traffic that is destined for shipment or 
for use at the docks, and transport it thither, as 
well as to facilitate the distribution of the traffic 
that is brought into London by sea. For this pur- 
pose the new railway will have junctions with all 
the principal lines entering the metropolis from the 
north and west—with the Great Western at Ealing ; 
with the Midland between Mill Hill and Hendon ; 
with the Great Northern at New Southgate ; with 
the Metropolican at Kingsbury ; with the London 








and North-Western near Sudbury; and with the 
Great Eastern at Upper Edmonton. At these 
various junctions it will collect the traffic in- 
tended for the docks on the north side of the 
Thames, and carry it direct to itsintended destina- 
tion, without loss of time, while it will be likely 
greatly to relieve the frequently congested con- 
dition of the traffic now carried by the lines that 
have access to the river. The new line, in short, 
to make use of a railway phrase, will ‘‘ couple up” 
the existing lines, and give them a direct connec- 
tion with one another that has long been an ac- 
knowledged desideratum. 

One curious fact connected with the new Outer 
Circle Railway is that it has been approved by the 
managers and directors of all the great trunk lines, 
but none has undertaken to carry it to completion. 
The leading lines having their termini on the north 
of London have followed a kind of ‘* dog-in-the- 
manger” policy with reference to the proposed 
Outer Circle line. They have all recognised its 
importance and acknowledged its necessity, but 
they have all been jealous of each other in regard 
to its construction. It is, indeed, a line which must 
depend for its traffic on working agreements with 
the other railways, and which should treat all the 
other lines ‘‘ without fear, favour, or affection.” It is, 
therefore, a project to be undertaken, as it is about 
to be, by an independent company, in which none 
of the other railways concerned shall have a prepon- 
derating influence. 

The most limited glance at the position and pro- 
spects of London railways could hardly fail to take 
account of their enormous cost and their large and 
rapidly-extended traffic and income. To illustrate 
these phenomena, it may be sufficient to compare 
the years 1875 and 1886, which as regards capital 
cost is done in the following Table : 


Capital Expenditure on Metropolitan Lines. 


























” Increase in 
Name of Railway. 1875. 1886. 1886. 
£ E £ 
Metropolitan nis 8,053,000 | 11,329,084 | 3,276,084 
Metropolitan District 5,493,848 | 7,335,519 1,841,673 
North London .. ..| 3,815,866 | 3,941,266 125,400 
London, Tilbury, and 
Southend .. oe “s 830,650 2,257,268 1,426,618 
London, Chatham, and 
Dover i HE .-| 21,572,273 | 26,493,481 4,921,208 
London, Brighton, and 
South Coast oe «-| 19,183,056 | 23,361,511 4,178,255 
Totals .. .| 58,948,691 | 74,717,929 | 15,769,238 





It appears, then, that although there has been 
no new company started, and no very remarkable 
development of extent over this period, the capital 
expended has increased by 15} millions sterling. 
That expenditure has, of course, been incurred on 
extensions of a minor character, and in providing 
additional facilities of every kind, rendered neces- 
sary by the phenomenal increase of traffic. That 
increase of traflic applies alike to passengers and to 
goods. As regards the former, the figures compare 
as under : 

Number of Passengers Carried. 











Name of Railway. 1875. | 1886, = in 
Metropolitan af ..| 43,614,000 | 70,€94,000 | 27,080,000 
Metropolitan District  ..| 25,856,000 | 41,274,000 | 15,418,000 
North-London as -«| 20,877,000 | 29,244,000 8,367,000 
London, Tilbury, and } | 

Southend... .. _—..| 2,088,000 | 5,282,000 | 3,199,000 
London, Chatham, and | 
ver 20,633,000 | 27,797,000 | 7,164,C00 


London, Brighton, and | 
South Coast =... 25,411,000 | 36,152,000 | 10,741,000 
Totals --|138,474,000 210,448,000 | 71,969,000 

The increase of passengers carried is equal to 
eighteen times the total population of London, and 
the figures do not include the journeys made by 


Number of Tons of Goods Trafic Carried. 























+ P Increase in 
Name of Railway. 1875, | 1886. 1886. 
Metropolitan -- +] 1,284,000 | 1,613,000 329,000 
Metropolitan District .. 
North London oe --| 1,791,000 | 2,351,000 540,000 
London, Tilbury, and | . 

Southend .. ad ee 75,000 312,000 237,000 
London, Chatham, and 

Dover we oe --| 1,466,000 2,195,000 729,000 
London, Brighton, and 

South Coast ve --| 1,687,000 2,347,000 €60,000 

Totals ; | 6,303,000 | 8,818,000 | 2,515,000 





season-ticket holders, which would have made them 
still more considerable, In 1838 it was thought a 
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remarkable thing that 14 million passengers used 
the Greenwich Railway. Who could have dreamt 
at that time of the proportions that railway travel- 
ling were destined to assume within half a century ? 
The metropolitan lines are hardly goods lines in 
the ordinary sense, which explains the apparently 
limited growth of this traffic shown in the Table 
given in the preceding column. 

This article may be appropriately concluded with 
the following additional statement, showing the 
increase in the gross receipts of the metropolitan 
railways, as between 1875 and 1886, and suggest- 
ing as regards the future, an expansiveness and 
capacity of growth that can only be found in such a 
redundant population as that of the metropolis. 
Total Receipts from all Traffic. 


Name of Railway. 1875. | 1886. 


Increase in 
1884. 








£ 


£ £ 4 
Metropolitan 626,652 679,412 152,670 


Metropolitan District |.| 272,921 447,388 174,467 
North-London Ae dd 
Tilbury, and 


389,441 474,955 85,514 
London, 
Southend .. oo 
London, Chatham, and 
Dover os vs oe 
London, Brighton, and 
South Coast : ar 


94,854 185,379 90,525 
1,286,226 267,976 
2,215,182 437,070 


1,018,250 
1,778,112 











Totals.. ..| 4,080,230 | 5,288,542 | 1,208,312 





It should be remarked that in the case of the North 
London and three following lines this growth has 
occurred on a mileage which was almost constant, 
and has not been attributable to increase of facili- 
ties. 





ALUMINIUM. 

Tue search after cheap aluminium still continues. 
The various bronzes and alloys into which alumi- 
nium enters promise to possess such wonderful pro- 
perties of strength and ductility, that a large 
market is sure to open to the metal immediately it 
can be produced at a moderate cost. Therefore 
inventors have the certainty of reaping a rich prize 
if they can only solve the problem before them. 
The Cowles Company* have already got an electric 
furnace to work in this country for the production 
of aluminium alloys. Dr. Kleiner’s process is being 
actively pushed,+ while the old Deville process has 
been greatly cheapened by the introduction of 
the Castner’s method of manufacturing sodium.t 
During the last few days another method of manu- 
facture, already in operation at the works of Messrs. 
Krupp at Essen, has been introduced into this 
country by the Alliance Aluminium Company, of 
King’s Head Yard, E.C. It is the invention of 
Professor Curt Netto, of Dresden, and is a chemicai 
process based on the displacement of aluminium 
from its ores by metallic sodium. The ore used is 
cryolite, a double fluoride of aluminum and sodium. 
This is ground to a fine powder, and is fluxed with 
common salt. The ore is then melted in a reverbera- 
tory furnace, and when quite liquid is run into a 
ladle. When in this condition, ingots of solid 
sodium are forced tothe bottom of the ladle, and are 
then held until they become volatilised, the work 
of a few moments only. The gaseous sodium rising 
through the molten cryolite displaces a part of the 
aluminium, which collects in a metallic form at the 
bottom of the ladle. The greater part of the slag 
is then skimmed off, and the remainder poured into 
an iron crucible to cool. When the mass is turned 
out a solid ingot of aluminium is found at the 
bottom. The whole of the aluminium in the original 
charge of ore is not obtained at each operation, 
and the slag is therefore returned to the furnace 
with more cryolite. After the first charge the 
addition of salt is not required, as the slag serves 
the purpose of a flux. 

For each pound of aluminium obtained there is 
required about 33 lb. of sodium, so that it is im- 
portant that this metal should be obtained cheaply. 
The Alliance Company niar.ufacture it at their 
works, the process, as described to us, being as 
follows: Pure caustic soda is melted in a pan, and 
then ground coke is stirred into it; 100 1b. of the 
mixture are ladled at a time into a long narrow 
retort, lying ina furnace. The carbon effects the 
reduction of a part of the soda, metallic sodium 
being distilled off and caught in a condenser, while 

arbonate of soda is left in the retort. When the 
reduction is complete the carbonate of soda is run 





* See ENGINEERING, Vol. xlii., page 39, 
+ Ibid., vol, xliii., page 278. 
t Ibid., vol. xliii., page 86, 





off, and a fresh charge introduced, and so the 
process goes on, We were not informed what was 
the cost of the metal obtained, but it should not be 
greater than that obtained by the Castner process, 
which is stated to be 1s. a pound. Possibly it 
is less. 

On Monday last we saw a 5-lb. ingot produced, 
the time occupied from charging the furnace to 
weighing the ingot being less than an hour. The 
cast was one of a series which had been going on 
all day, and was carried out by unskilled workmen 
with a small experimental plant. It is claimed that 
the metal produced is pure, and that in this respect 
it has an advantage over that obtained by the 
various electric processes. The cost of its produc- 
tion is set down at 6s. a pound, while the present 
selling price is 48s, a pound. Since aluminium 
bronze requires only 5 to 10 per cent. of aluminium, 
while steel and iron only need to be alloyed with 
one-tenth per cent. to obtain the full benefit of the 
combination, it is evident that aluminium at 10s. a 
pound would be a commercial article for which there 
would be a large demand. 








SOCIETY OF TELEGRAPH ENGINEERS 
AND ELECTRICIANS. 

Ar the meeting of the above Society, held in the 
roomsof the Institution of Civil Engineers on May 24, 
Sir William Thomson read a paper on his new stan- 
dard and inspectional electrical measuring instru- 
ments. The first instrument described was his marine 
voltmeter, which consists of an oblate of soft iron, 
having polar and equatorial diameters of 5 cm. and 
lcm. respectively, suspended on a platinoid wire 
ina magnetic field. The equatorial plane of the 
oblate tends to set itself in the direction of the lines 
of force, and this movement is resisted by the 
torsion of the platinoid wire on which the bob is 
suspended. This suspending wire is kept taut by 
springs resembling in shape the section of the tube 
of a Bourdon pressure gauge. In this instrument 
the object has been to keep the saturation of the 
iron bob as low as possible, so as to get readings pro- 
portional to the square of the current. Professors 
Ayrton and Perry have in their instruments acted 
on a principle altogether different, having attempted 
to get the iron used always saturated, so that the 
readings may be nearly in direct proportion to the 
current strength. The range of Sir W. Thomson’s 
instrument is limited, and the needle is not allowed 
to come to zero atall. This arrangement was adopted 
because it was found that with all wires at first used 
for suspending there wasa creeping of the zero, owing 
to the imperfect elasticity of the wires. Since the 
adoption of platinoid, however, this difficulty had, the 
speaker stated, been overcome, this wire remaining 
perfectly elastic throughout its whole range. In one 
respect this instrument was more constant than gra- 
vity instruments, as the mass of the earth was increas- 
ing, but the elasticity of the wire would maintain 
its value indefinitely. There was one slight objec- 
tion to the instrument in that it would not read the 
same for equal currents in opposite directions ; this 
was partly due to outside magnetic force, and in a 
greater degree to retained magnetism in the sus- 
pended bob. This difficulty has, however, been 
overcome by fitting the instrument with a commu- 
tator, by rotating which the current could be sent 
alternately in opposite directions, and a very few 
turns of this commutator would soon shake out the 
retained magnetism. The instrument was a true 
standard one, and was adapted for rough usage. 
One had been six times across the Atlantic and had 
saved thirty lamps in that time. 

The instruments to be next described, the 
speaker continued, depended on a different prin- 
ciple, viz., the mutual force of movable parts of the 
same circuit. These instruments consist of two 
fixed rectangular coils, placed with the plane of the 
rectangle horizontal. Between these is suspended 
another coil, which can rotate about a horizontal 
axis, corresponding to the mid points of the long 
sides of the rectangles. The current circulates 
round the fixed coils in the ordmary way, but it 
enters the movable coil at one of the points of 
suspension, and splitting in two, traverses one half 
of the coil in one direction and the other half in an 
opposite sense, leaving the coil at the other point 
of suspension. Hence when a current is passed 
through the instrument the mutual interactions of 
the coils tend to tilt the suspended coil, and this 
tilting is counteracted by sliding a weight along a 
graduated bar rigidly attached to the moving coil. 
The object in using two fixed coils in place of one, 





is that in this way there is a plane of minimum 
force and consequently of stable equilibrium in the 
magnetic field in which the suspended coil moves, 
and the accuracy and convenience of the instrument 
are thereby increased. The forms of this instrument 
first produced were unsuitable for measuring alter- 
nating currents, as the instrument was mounted 
on a heavy copper bed, and the induction in this 
seriously interfered with the readings. The new 
forms, however, had slate beds in which induction 
did not take place, and instruments of this type 
were being used for the Grosvenor Gallery installa- 
tion. 

With regard to the practical accuracy obtained, 
Sir W. Thomson stated that his ambition had 
been to produce instruments which could be for- 
warded all over the world with the label, ‘‘ Glass, 
any side up, without care.”” He had not, however, 
yet succeeded in reaching this pitch of perfection. 
Nevertheless, one of his instruments which was 
broken in going through the Belgian custom houses, 
the scale arm being bent, was found, in spite of 
its rough usage, to be correct within 335 per cent. 
after the arm had been merely straightened by the 
maker in Glasgow. These balances were made in 
different sizes, and the whole range covered by the 
instruments was from 35 to 2500 ampéres. The 
main idea of the instruments was not new, but every 
thing depended on the details. The moving coil 
was not suspended on knife edges, but on the same 
principle as the pendulum of a clock, in which it 
was found more satisfactory to make use of the 
flexure of a spring rather than of a knife edge. A 
spring was not used in these instruments, but a 
number of fine wires ranging from 8 in the small 
to 900 in the large. These instruments were 
standard, but were not portable, for which it was 
necessary to use magneto-static instruments. 

Mr. Preece said that he had first learnt to use a 
differential galvanometer thirty years ago. This 
instrument was due to Dr. Werner von Siemens, 
but since then all his experience had ‘been with the 
instruments devised by Sir William Thomson. 
With these he considered they were able to surpass 
the measurements of the microscopist and the as- 
tronomer. All Sir W. Thomson’s instruments were 
marked by a marvellous accuracy, yet their in- 
ventor was not satisfied, but still went on pro- 
ducing further improvements. 

Professor Ayrton stated that he had had no ex- 
perience with the instruments exhibited, ‘and could 
not therefore criticise their details, but he had him- 
self been engaged in the production of electric mea- 
suring instruments and was able to indorse Sir Wil- 
liam Thomson’s remarks about the importance of de- 
tail. The first idea was easy enough to get, but there 
was great difficulty in the practical working out. If 
there was this difficulty in devising the details of a 
single instrument, how much greater was the task Sir 
William Thomson had accomplished in working out 
the great number of which he was the inventor. 
With all the other claims on his time one could only 
wonder at his marvellous powers. Criticism was 
out of the question ; one could only ask questions, 
for even if a particular arrangement seemed wrong, 
it was probably right. Professor Perry and him- 
self had found that platinoid was liable to oxida- 
tion, and should like to know in what way Sir W. 
Thomson had overcome this difficulty. The large 
display of instruments shown was only a part of 
Sir William’s work in this direction, in fact, almost 
all the standard measuring instruments were due 
to him. No one had used the quadrant electrometer 
with greater pleasure, and he might say with more 
agony, than himself. The first sensation arose from 
the marvellous capacity of the instrument, the 
second from its habit of getting out of order. With 
this instrument he had, whilst in Japan, proved 
that petroleum acted chemically on metals, an 
action which it was perfectly impossible to detect 
by ordinary chemical tests. There was no subject 
on which Sir William Thomson had touched, even 
for ashort time, in which he had not left his mark. 

Dr. Fleming agreed with Professor Ayrton that 
criticism was out of the question. He had had con- 
siderable experience with the instruments during 
past years. He had seen their production, and 
what were now exhibited he might perhaps call the 
surviving members of the family. He had two or 
three of them in daily use in his laboratory, and 
drew a great deal of comfort in having instru- 
ments on which he could rely, and in which 
there was no constant to change. Of the in- 
struments he had one designed to measure up 
to a deciampére and another from a fraction to 
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three ampéres, and this one was the one he found 
most useful. He employed it to correct daily the 
graded galvanometers in different rooms, and any 
one who had had experience in standardising these 
by means of standard cells, would appreciate the 
comfort he derived from the method he now em- 
ployed. The instruments were excessively simple 
to use, taking no more time than it did to take 
observations with a tangent galvanometer. 

Mr. Grenville wished, with regard to the first 
instrument, to know whether its readings were not 
dependent on the amount of agitation experienced 
by the bob. He had found that if a bar of soft 
iron was magnetised with a very feeble current a 
slight tap on the bar would treble the magnetisa- 
tion of the bar, and he should be disposed to think 
that the marine voltmeter was very liable to error 
from this cause. 

Sir William Thomson, in replying, said he had not 
experienced trouble from oxidation in using platinoid 
—in fact, he found it was remarkably free from 
oxidation, and he had tested it under very trying 
conditions. The only fault he had found was that 
it was very variable in quality—even in different 
parts of the same wire. As to the iron, the ques- 
tion raised was very interesting, but the phenomena 
mentioned were only apparent in the case of long 
bars, and did not take place with the oblate bob 
used in his instrument, and even if they did, a few 
turns of the commutator would soon correct any 
error from this source. 


NOTES. 

Tue Perexop CANnat. 

Accorpine to the Odessa papers the Russian 
Government has already commenced the cutting of 
the Perekop Canal. This great work is intended to 
provide communication between the Sea of Azoff 
and Odessa, without circumnavigating the Crimea. 
It will be 111 versts, or 74 miles long, and take 
about four and a half years to construct ; its com- 
pletion being timed for the autumn of 1891. When 
finished it will prove of considerable strategical 
and commercial importance. By means of it men- 
of-war will be able to proceed from Odessa, or 
Qtchakoff, to the Sea of Azoff, without exposing 

















themselves to capture in passing round the Crimean 
peninsula, and a short cut will be provided for the 
transport of coal from the Azoff port of Mariopol 
to the Black Sea ports of Odessa, Kherson, and 
Otchakoff. Both during the Crimean and the last 
Turkish war the Russians felt the need of rapid in- 
tercourse between the interior of Russia and the 
ports of the Black Sea. The new canal will enable 
them to concentrate their Don, Volga, and Azoff 
resoufces with great facility at the Odessa ex- 
tremity of the Czar’s dominions, and will naturally 
render them more powerful in controlling the 
mouth of the Danube. In time of peace the canal 
will be of great service in allowing barges to proceed 
from the Don to Odessa, which at the present 
moment is impossible, and it is believed that there 
will be no difficulty in doing this even at periods 
when the storms that rage in the Black Sea stop 
coast navigation. The commencement of the canal 
took place without any fuss, all festivities being 
reserved for its completion. No engineering diffi- 
culties whatever exist. 


New SewaGE Works aT FRANKFORT-ON-THE-MAINE, 

At Frankfort-on-the-Maine some very important 
works in connection with the sewage of the town 
have quite recently been completed. The previous 
system for leading away the sewage straight into 
the River Maine, at some distance from the town, 
had proved unsatisfactory. In spite of the strong 
current and the great dilution, the sewage was, 
contrary to expectation, causing a great many com- 
plaints, and the corporation was therefore obliged 
to find some remedy. The system of sewage farms 
as known in England, Germany, France, and Bel- 
gium, did not recommend itself to the authorities, 
being in the first instance a very doubtful success, 
and, secondly, unsuitable for the locality. The only 
other course left was consequently to cleanse the 
sewage before giving it access to the river, by puri- 
fying it and removing the obnoxious ingredients, 
In short, the sewage had to be, to some extent, 
filtered or cleared before letting it escape. The 
Frankfort people certainly had the benefit of similar 
experience elsewhere to serve them for a guidance, 
but these were not confined to a simply mechanical 
process, so they resolved to go one step further and 





also introduce a chemical method of cleansing. Ex- 
periments with this end in view having led to 
satisfactory results, gypsum was adopted as the 
chemical cleaner, as it possesses the peculiarity of 
absorbing organic substances. The sewage is first 
mechanically cleansed, as far as it is possible, and 
is then led into the clearing reservoir, which is 
about 300 ft. long and 100 ft. broad with a depth of 
18 ft. below high-water mark. The water passes 
through the reservoir at the extremely moderate 
rate of 5 millimetres in the second, which leaves 
ample time for the solid particles, that is, princi- 
pally , the gypsum plus the absorbed organic sub- 
stances, to settle. When the reservoir has to be 
cleaned, the water is first pumped out and the 
sediment then removed by another special pump. 
The pumps and the machinery are so placed that 
the suction pipes need only be short ones. The 
whole of the new works have been completed at a 
cost of about 100,000/., but it is confidently ex- 
pected that the sediment will realise a substantial 
sum, whereas the entire manurial value was lost 
under the old system. 


Tue Iron Horse at SAMARCAND. 


The opening of the Transcaspian Railway to 
Samarcand this week is an important event in 
politics and an interesting one in history; but 
Russian writers have gone a little too far in de- 
scribing it as a work of great engineering magnitude. 
On the contrary, with the exception of the bridge 
over the Oxus, there is not a bit of hard engineer- 
ing along the whole line. From one end to the 
other, a distance of over 900 miles, it traverses a 
more or less sandy plain, and possesses fewer engi- 
neering features of interest than a thousand other 
railways elsewhere on the globe. And yet, for all 
this, while from a technical point of view the Trans- 
caspian Railway is a mere trifle, the undertaking, 
in regard to its audacious conception and successful 
accomplishment, must long remain acreditto Russian 
engineering. Eight years ago any one who would 
have prophesied that in the present year of grace 
trains would be running to Samarcand would have 
been considered fit for Bedlam. Universal ridicule 
was poured by the Russian press upon General 
Annenkoff when he first broached his scheme, and 
the English press was scarcely less complimentary 
to Mr. Charles Marvin when he published an 
account of it in his pamphlet, ‘‘ The Russian Rail- 
way to Herat and India.” Time wore on; the 
Russian Government completed the railway across 
the desert to Askabad and the English Government 
tore up the|Quetta Railway, and then, when Merv 
was annexed by a coup de main, Russia started 
pushing on her railway to Bokhara and Samarcand. 
The Ozar sided with Annenkoff throughout, and 
deserves some share of the credit, for the Minister 
of Finance was always opposed to it, and there were 
even some cavillers like Sir West Ridgeway, who, 
we believe, reported home that the Russians could 
never possibly run their line across the sands to the 
Oxus. Considering the commercial importance of 
linking Central Asia with the European railway 
system, the line was fully justified, while, from the 
military and political point of view, the linking of 
the Turkestan army with that of the Caucasus, and 
the taming of the natives by iron horse, render the 
railway simply invaluable. All generous English- 
men will congratulate Russia on her success ; but 
at the same time they cannot but feel humiliated 
that the few short years that have enabled her to 
secure such an inexpensive triumph have seen 
England wasting millions on the as yet unfinished 
Candahar line, and the ill-fated Suakin-Berber 
Railway, to say nothing of the Euphrates Valley 
scheme, which has been a reproach to England for 
the last quarter of a century. 


Tue BisHor’s CASTLE AT THE GLASGOW EXHIBITION. 


The representation of the Bishop's Castle, for- 
mally opened by His Grace the Duke of Mon- 
trose on Friday, 26th ult., and of which we 
give an illustration above, is one of the principal 
attractions at the Glasgow International Exhi- 
bition, and that for two reasons, namely, the 
novel character of the building itself and the in- 
teresting collection of exhibits it contains. Five 
hundred years ago the original castle stood near 
the cathedral in the High-street of Glasgow, around 
whichafew centuries ago were gathered all the leading 
buildings of the community. There it stood for many 
years an ornament to the district, and a memorial 
of conscientious work on the part of the masons. To 
judge by the winding stairs in the model, somewhat 
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perplexing to the visitor, one could fancy that the 
proceedings in the original building were not always 
so peaceful and undisturbed as in the manse of a 
village parson at the presentday. Like many other 
venerable erections it had to give place to a modern 
structure, and on the site where once stood the 
Bishop’s Castle there is now reared the Royal 
Infirmary. It wasa happy idea on the part of the 
architect of the Exhibition buildings to reproduce 
the old castle, because the surroundings are in every 
detail most suitable for such an erection. The 
building is an exact reproduction, and as the archi- 
tectural features are brought out in the illustration 
it is not necessary to describethem. The executive 
council decided to utilise the rooms in the castle 
in a most appropriate way—in placing for the 
inspection of the public a collection of archxo- 
logical and historical relics. A characteristic 
feature of the display is that it is purely Scotch. 
On the ground floor there are shown objects 
specially relating to Glasgow, and here are to be 
found many maps and plans which indicate the 
progress of the city for centuries. Noteworthy are 
the literary curiosities, which include the first books 
printed in Glasgow, 1638-39. Several memorials 
connected with the Glasgow Volunteers at the be- 
ginning of the century are also of great interest. 
The second floor is crowded with stands containing 
relics of Scottish life and customs in byegone gene- 
rations—objects illustrative of the arts, inventions, 
dresses, domestic customs and warfare of the people. 
Here there abound mementos of the great civiland 
religious wars in Scotland, the Reformation and 
Covenanting conflicts, and of the men who figured 
more prominently inthese—Knox, Montrose, Argyle, 
Balfour, Claverhouse, and many others, Of the 
battlefieldsof Flodden, Drumclog, and Bothwell Brig 
there are many memorials. The Burns and Scott 
collections are most interesting. Many manuscripts 
and early copies of the former’s poems and letters 
are shown, while several of the latter’s heroes and 
heroines are represented—Dirk Hatterick of the 
Yungfrauw Hagenslaafen by his pistol,’ Hal-o’-the- 
Wynd by his sword, Old Mortality by his mallet, 
&c. The Stuart collection is supremely interesting, 
containing many personal relics, including a lock of 
golden hair, necklace, crucifix, rings, and watch, 
and a little prayer-book, handed down, it might 
almost be said, from the scaffold. This, besides 
some manuscript Jetters, and many portraits and 

aintings, have a fascination for the people of Scot- 
Coa and of England too. From what we have 
written it will be seen that, as in art and science, 
the Exhibition is rich from an archaeological point 
of view. 


TRADE ON THE IRRAWADDY RIVER. 

Tue Irrawaddy Flotilla Company will, we believe, 
decide at an early date to make an important develop- 
ment of trade on the Irrawaddy River, by starting a 
light draught steamer or two to ply further up the 
river than Bhamo, their most inland point at the 
present time. -The practicability of navigating the 
river far above this jae has been investigated by 
Captain Rimmers and an exploring party, who have, 
with great difficulty and some danger, penetrated into 
the country to ascertain the nature of the river and 
country, and the prospects of trade. In our issue of 
February 17 we gave a summary of a report stating 
that the River Irrawaddy was navigable for nearly 
150 miles above Bhamo—to a point ten miles from the 
confluence of the Irrawaddy and Myingai rivers, a 
cataract, not entirely unsurmountable, intervening. 
We have now to hand advices from Captain Rimmers, 
commander of the expeditionary party, Te that 
from Shoay Eng, to which point the Irrawaddy is 
navigable, to the Molay River the distance is only one 
day’s journey, and it is proposed to get a number of 
elephants to take the traflic over this ground, which is 
level, This connecting link of communication to the 
Shan town of Molay will open up a valley nearly 200 
miles square, sparsely populated, but of great natural 
wealth and temperate climate, offering the same in- 
ducements to planters as Assam. Tea, india-rubber, 
teelseed, poppies, and hill rice seem to thrive naturally, 
and forests which have never known axe border the 
river. Gold is thought tobeamongthe hills. Leaving 
Shoay Eng at the mouth of the River Mogoung the 
party sailed up that river, which is about 100 yards 
wide at the mouth. It is a well-confined stream, with 
high banks bordered alternately with dense forests 
and Rhine grass jungles. For the first five miles the 
channel is impassable for steamers during the low 
season, and at the third mile, at a place called Pakow- 
chek, two large rocks or detached pieces of lava will 
need to be removed by dynamite, which can be easily 
done. The stream is sluggish except at this point, 
where there are whirlpools caused by rocks. Pea- 











fowl are plentiful, and tigers, leopards, and basking 
deer roam about, Five miles inland the creek im- 
proved, there being fewer snags, and the water was 
deeper and slacker. A little further the bottom 
was found to be shingly, instead of sand and clay. 
Several islands split the channel in two, making the 
stream rapid and shallow. The temperature of the 
water was found to be very much higher than the 
Irrawaddy, and the surface had an oily scum on it, 
which Captain Rimmers thinks is an indication of oil 
beds being in the vicinity. After a five days’ journey 
they reached the town of Mogoung—with about 300 
houses—Chinese, Shan, Burmese, and Kacheyn. At 
the town the river divides, one stream going towards 
Kendat, on the Chendwin River, and said to be navig- 
able for boats almost to Kendat, and the other branch 
taking a north-west direction towards Endawygee 
Lake, also said to be navigable for light-draught boats. 
After ascertaining these facts Captain Rimmers left 
on his return to Bhamo. The expedition should result 
in developments in several directions—to the Myingai 
River, 150 miles up the River Irrawaddy, to Molay, 
and to Mogoung on the rivers of those names, and 
possibly to Kendat and Endawygee. There will thus 
be opened up an area of Upper Burmah extending 
to several thousand miles. Should the Irrawaddy 
Flotilla Company act promptly and with enterprise 
enormous traffic will be developed. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 17, 1888. 

THE weekly output of bituminous and coke iron in 
the United States, from 130 furnaces, is 76,000 tons ; 
from 96 anthracite furnaces, 31,000 tons, and from 
56 charcoal furnaces in blast, 10,000 tons, a total weekly 
production of 117,000 tons. A year ago, 137 anthracite 
furnaces were in blast, producing 144,000 tons per 
week ; 148 bituminous and coke furnaces, producing 
84,000 tons per week. The decreased production has 
been sufficient for all current market requirements. 
Prices have been steadily declining, and are now at 
their lowest probable point. Southern irons are being 
offered in northern markets at 15 dols. to 16 dols. for 
forge, 17 dols. for No. 2, and 18 dols. for No. 1 
foundry, corresponding Pennsylvania iron prices being 
16 dols., 17.50 dols., and 19.50 dols., with slight modi- 
fications for quality. Consumers throughout the 
country are not inclined to make heavy purchases, 
even at these low figures; the producing interests are 
not willing to enter upon large contracts for late de- 
liveries. Railroad companies have been reducin 
freight rates ; some coal companies have reduced coa 
quotations. The coke manufacturers are endeavour- 
ing to advance prices from the very low point of 
1 dol. per ton at ovens. A coke combination has been 
formed, which will probably within thirty days agree 
upon an advance of 25 cents per ton. Sales of steel 
rails since January 1 are 825,000 tons; prices have 
dropped 50 cents per ton within a week, and a further 
decline of about 50 cents will take place within a few 
days. Offers have been made for large lots at 30 dols. 
at Pennsylvania mills, and 31.50 dols. to 32 dols. in 
Illinois mills ; some sales have been made at Illinois 
mills at the latter figure, and there are rumours of 
transactions in Pennsylvania mills at 30 dols. to 
30.50 dols. Railroad building will probably be more 
active in thirty to sixty days than at present. The 
Mills Tariff Bill will then have been disposed of, and a 
nee number of delayed railroad enterprises will be 
undertaken and pushed to completion. 

The manufacturing interests are unsettled, in con- 
sequence of the tariff agitations, but the general im- 
pression is, that there will be a more settled condition 
of things during the last six months of the year. The 
production of pig iron last year was 7,187,206 tons, 
against 6,365,228 tons for 1886. Production of steel 
rails last year 2,354,132 tons, against 1,763,667 tons 
for 1886, an increase of 33 per cent. Production of 
open hearth steel ingots 360,717 tons, against 245,250 
tons in 1886 ; crucible steel ingots 84,421] tons, against 
80,609 tons in 1886; rolled iron 2,565,438 tons, 
against 2,259,943 tons in 1886 ; nails 6,908,870 kegs 
(of 100 lb. each), against 8,160,773 kegs for 1886. 

Imports of iron and steel last year, 1,783,251 gross 
tons, against 1,098,565 gross tons for 1886. Produc- 
tion of iron ore last year, 12,300 tons ; importations, 
1,194,301 tons; total consumption, 12,500,000 tons. 
The course of prices during the year was as follows : 
No. 1 anthracite iron, 20.83 dols. to 19 dols.: grey 
forge, 18 dols. to 16.50 dols. ; steel rails, at mills, 
40 dols. to 31.50 dols.; refined iron, 2.30 to 1.90. 
The production of pig iron in Pennsylvania, during 
1887, was 3,684,618 tons; in Ohio, 975,539 tons. 
Pigiron was made in twenty-two States out of the 
thirty-eight, and in one territory out of nine. The 
increase in pig iron production in the south was 50,000 
tons over 1886; this year’s increase will be much 
heavier, as there are twenty new furnaces that will be 
blowing within a few months. The total production 
of pig iron in the nine Southern States, for the year 
1887, was 929,436 tons. Unsold stocks of domestic pig 
iron, January 1, 338,142 tons; number of blast fur- 





naces in operation January 1, 339, against 331 on 
January 1, 1886; of these 147 made. bituminous iron, 
118 anthracite and mixed, and 74 charcoal iron. 





LOCOMOTIVES FOR NEW SOUTH WALES. 

WE are glad to find that the strictures we have felt 
called upon from time to time to pass on the action of the 
New South Wales Government in this matter, under the 
fitful guidance of the present Minister for Public Works, 
_ Sutherland, has not been without its effect in the 
colony. 

In leader in a recent issue of the Sydney Morning 
Herald dealing with the question, we read as follows: 
‘* With regard to the locomotive tenders a great deal has 
been heard from our own point of view. But there is 
another point of view, that of the English tenderer, or 
foreign manufacturer as he is called by our protectionist 
friends.” . . ‘‘ ENGINEERING represents that the English 
manufacturers have been unfairly treated from first to 
last. It refers first of all to the unusual conditions which 
were imposed in the case of manufacturers outside the 
colony. These conditions, our contemporary says, ‘ were 
justly regarded as operating prejudicially to the manu- 
facturers outside the colony, and had the effect of limiting 
the number of tenders, as well as of oe enhancing 
the amounts quoted in those sent in.’ According to this, 
we have not yet had the true measure of the difference 
between the cost of constructing locomotives in the colony 
and the cost of constructing them in England.” The 
Sydney Morning Herald then goes on to say: ‘*To call in 
some one outside of the department to reverse the recom- 
mendations of the responsible officer, is regarded by En- 
GINEERING as extraordinary conduct on the part of the 
minister. Our contemporary fails to see how the tram- 
way superintendent can be regarded as an authority on 
the question, and it disputes the originality of the design 
for which he is praised by the minister.” .. . ‘‘ Having 
shown that the engines said to have designed by the 
tramway superintendent were only modifications of the 
Mogul type, ENGINEERING offers some pertinent com- 
ments upon the remarkable conduct of the minister in 
setting aside the specifications of the locomotive engineer, 
and calling upon the tramway superintendent to draw up 
new ones as the basis of fresh tenders.” Our Sydney con- 
temporary further remarks: ‘‘ The so-called trial of loco- 
motives of the types recommended by the locomotive 
engineer and wy superintendent respectively is con- 
demned as unfair both to the locomotive engineer and the 
engines he recommended. Here, again, we find an im- 
partial observer in London taking much the same view 
as that which found expression at the time on the spot.” 

The Morning Herald then adds: ‘‘ But what the home 
papers chiefly complain of is the cavalier manner in which 
the New South Wales Government has treated the 
British manufacturers, who have been made a conve- 
nience of, and have been denied even ordinary courtesy.” 

a ‘* ENGINEERING, in concluding a lengthy article 


on the subject, remarks that ‘to the unwarrantable treat- 
ment which tenderers outside the colony have experienced 
at the hands of the New South Wales Government, has 


been added the discourtesy of withholding from them 
official notification either of the rejection or acceptance of 
their tenders.’” Our Sydney contemporary then con- 
cludes with the following very pertinent remark, which 
we hope the Government of New South Wales will duly 
profit by in the future : “‘It must be admitted that the 
home manufacturers have grounds for complaint. They 
have been made conveniences of, and they have not been 
treated with common civility. It is right, of course, for 
ministers to do the best they can for the colony, but in 
protecting the interests of the colony it is not necessary to 
bring us intodisrepute at home. Tenders should not have 
been called for in Great Britain unless we were prepared 
to deal with them on their merits, but when it was deter- 
mined to set them on one side, and not to deal with them 
at all, those who were concerned should not have been 
left in the dark.” 








FORCED DRAUGHT. 
To THE Epiror oF ENGINEERING. 

Sir,—In your valuable paper of May 18 I see a letter 
of Mr. J. Howden about forced draught for marine 
boilers. I can only express my gratitude to Mr. Howden 
that he has exposed in such a straightforward and able 
manner the disadvantages and utter fallacy of the so- 
called closed stokehold system. It is to be wondered at 
that this pernicious arrangement has not been sooner 
universally condemned, It is true the general opinion 
now begins to turn against it, but instead of condemning 
only this peculiar arrangement of closed stokehold with 
all its evil consequences, many people not quite conversant 
with the question, turn altogether against the forced 
draught system, quite forgetting that misregarding alto- 
— the forced draught for marine boilers would be to 

eny one of the greatest steps in advance made by recent 
marine engineering. 

To drive boilers according to the closed stokehold 
— with cold air, is nothing else but to ruin them in 
the very shortest time, but to supply a well-regulated 

uantity of more or less warmed and compressed air to 
the furnaces of a boiler, is putting the boilers under the 
best conditions regarding consumption and utilisation of 
fuel, and consequently giving them the greatest advan- 
tages in steam-producing quality. These are the dif- 
ferences between the two systems, and that something 
really good may be done by a reasonable arrangement 13 
clearly shown by Mr. Howden. i 

M. Schichau, of Elbing, who, since 1882, has applied 
his forced draught system to marine boilers (his patent 
dates January, 1883), has since then been able to collect 
a large experience about boilers working continually with 
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forced draught, but with open and free stokeholds. In 
all cases the results have turned out most favourably. 
He has been able to increase the size, the dimensions, and 
the power of the single boilers, whereas with the closed 
stokehold system you are almost forced gradually to 
diminish the size of the single boiler and to get a lot of 
small boilers for a given power, meaning a corresponding 
increase of stokehold room and loss of useful displace- 
ment. Thus the closed stokehold system of forced 
draught as applied to many large modern men-of-war 
turns out to be a great fallacy. 

With gentle air pr-s:ure well regulated according to the 
quantity of coal to be consumed and directed to the places 
only where it is wanted, that is to the furnaces, you are 
able to get the best out of your boilers under any con- 
ditions of working. 

On board the new torpedo cruisers Mr. Schichau has 
built and is now building, only two boilers supply the 
steam for 3500 indicated horse-power, and that for any 
time wanted. No boiler would stand such a work under 
the closed stokehold system. 

The purpose of my letter is only to counteract the re- 
action which now justly sets in against the closed stoke- 
hold arrangement, and which threatens to throw over- 
board the whole forced draught system, which long ago 
has been recognised as such by many people, only because 
one faulty application of it has turned out a fallacy. 


I am, Sir, yours truly, 
Elbing, May 28, 1888. R. A. Zrmsk, 





To THE EDITOR OF ENGINEERING. 

S1r,—Mr. Fothergill, in your issue of the 25th inst., 
deprecates further correspondence regarding the state- 
ment; made by him in his paper read at the Institution 
of Naval Architects on above subject, in which he at- 
tempted to push me aside and exhibit himself as having 
fitted a steamer with forced draught before me. 

In view of the facts connected with Mr. Fothergill’s 
performances in forced draught from the first, I could not 
but describe the futile attempt made by him as anything 
but creditable. Mr. Fothergill’s operations began some 
months after he had heard my paper read on the subject 
in 1884, and after he had ample time to study it along with 
the accompanying illustrations. 

After making his bold assertions, Mr. Fothergill now, 
when the actual facts are brought forward showing the 
hollowness of his claims in this matter, “ fails to see how 
this controversy can interest the public,” and wishes to 
cover his retreat under a cloud of dust raised about side 
issues which have no bearing on the statements I have 
called in question, and whose fallaciousness I haveshown, 

It would have been much more creditable had Mr. 
Fothergill, after correction, at once admitted the actual 
facts and his obligations to my paper. Instead of doing 
so, however, Mr. Fothergill, in his last letter, makes still 
further statements for the purpose of mj ge | the 
unjustifiable position, and puts it thus, “ I most em- 
phatically deny that the hearing of Mr. Howden’s paper 
read at the Institution of Naval Architectsin 1884 was the 
origin of my attention first being given to forced draught, 
and I equally repudiate having copied his arrange- 
ment.” 

These high-sounding expressions may be ingenious but 
they are not ingenuous. They sound as a denial to the 
ear, but are not so in reality. I didnotsay that, previous 
to the reading of my paper, Mr. Fothergill’s ‘ attention” 
had not been called to some forms of forced draught. I 
doubt not Mr. Fothergill had previously seen a locomotive 
and had read something of torpedo boat trials, so that, 
literally, his emphatic repudiation has a certain form of 
correctness, but Mr. Fothergill well knows my statement 
meant that he had not attempted to make any application 
of forced draught until some time after the reading of my 
paper and examination of my plans. If this statement 
be incorrect, I ask for the particulars of any previous 
application or trial. Mr. Fothergill may also say he did 
not copy my arrangement in the Marmora. Well, I 
admit it was a very clumsy copy, and, as the results 
showed, avery ineffective one, though clearly intended to 
reach my mode of dealing with the air as described in my 
paper (minus the heating), as there was not at the time a 
single case in existence in forced draught, of dealing with 
the air at the furnaces in the same manner, except in those 
applications I had made and described in my paper. 

In the letter to me of October, 1884, referred to by Mr. 
Fothergill, he mentions he had fitted up a boiler for ex- 
perimental purposes but did not mention this was the 
boiler of the Marmora to which he had fitted the appa- 
ratus some three weeks before. I inferred from the letter 
that it was some boiler on shore he had so fitted, and it 
was only when reading the remarks of Mr. Fothergill at 
the discussion of a paper on forced draught in the Trans- 
actions of the North-East Coast Institution of Engineers 
and Shipbuilders for March 3, 1886, that I discovered 
that the boiler referred to by him in October, 1884, was 
that of the Marmora. In the illustrations accompanying 
Mr. Fothergiil’s remarks I found that the “‘ pipes” run- 
ning across the boiler front were simply an imitation of 
my air reservoir from which the air was admitted to each 
furnace by valves, this also being so far a copy of my 
plans. In the remarks made by Mr. Fothergill at that 
discussion I found he made use of the description of the 
effects of admissions of air above and below the bars which 

had ascertained from along series of experiments and 
described in my paper of 1884, and also the particulars I 
had described of what I had experienced in 1862 when 
working with an experimental boiler with air admitted 
solely into a closed ashpit.. In short, I found sy & paper 
of 1884 so far epitomised in these salient points by Mr, 


Fothergill and given at that discussion as original matter, 
the result of his own experience. 

Very curiously, in the same number of the Transactions 
of the North-East Coast Institution, an illustration is given 





in connection with Mr. Foley’s remarks on the same paper 
of a large short tube or orifice through the back of the 
boiler into the combustion chamber for the admission of 
air to the furnace gases. This unnecessary adjunct Mr. 
Fothergill has appropriated, and it now figures in his 
recent paper at the Institution of Naval Architects as 
one of Mr. Fothergill’s original ideas, Mr. Fothergill 
has also copied in his latest attempts my air reservoir more 
closely than in the Marmora. 

I have thus been circumstantially minute in showing 
the true value of Mr. Fothergill’s*claims in point of time 
and originality, for the reason that if such claims are not 
so dealt with such bold and specious assertions are sure 
to be accepted as truths by the many who know little of 
such things and have no means of ascertaining the facts. 

Mr. Fothergill kindly mentions in his last letter that he 
has no other feelings towards me ‘‘ than friendly rivalry 
and competition in the same field.” I can assure Mr. 
Fothergill that I have no other desire than to maintain 
the most friendly ‘feelings towards him; but to prevent 
one’s nature being too much strained in this endeavour, I 
must ask him totake to other and more original methods 
of working in forced draught than he has done all along, 
for until he does this I cannot admit that he is a legiti- 
mate worker in the same field. Further, I find it difficult 
to discern much of “friendly rivalry” in having the fruit 
of your brains and labour first appropriated and in being 
afterwards invited by the appropriator to share with him 
in the spoil. I have also to mention to Mr. Fothergill 
that I am not now “fully” or in any degree aware of 
patents previous to mine, which cover ground that permits 
of all the adaptations of my patent made by him, so that 
I do not forego my claim for infringement which I made 
when I discovered, in 1886, as here narrated, Mr. Fother- 
gill’s mode of working. 

Regarding the request made to publish the data of the 
voyages of the City of Venice before and since the appli- 
cation of my system, I have to say that these data are 
only partially in my possession, and I cannot make a use 
of the owners’ merely for my own purposes. I may say, 
however, that Ido intend to publish by-and-by data from 
steamers in regard to my system which I believe will 
satisfy the most exacting. Inthe mean time it is suffi- 
cient when the owners of steamers, who have already fully 
tested my system, continue their orders, as they are doing. 
From the well-known courtesy of the owners of the City 
of Venice, I will take upon myself to say that any respect- 
able shipowner who desires to learn the character of the 
performances of this steamer before and after being fitted 
with my system will doubtless receive sutticient informa- 
tion on application to them. 

It so happens that in every steamer running with my 
system the machinery is entirely under the management 
of the owners and their own engineers and superin- 
tendents, and all the data I have beyond that of the trials 
T receive through these owners. 

Itis not my intention to continue this discussisn fur- 
ther, 

I am, yours faithfully, 


James Howpen, 
Glasgow, May 29, 1888. 

P.S.—Kindly allow me the opportunity of correcting 
an omission of two words by ig printer in my letter pub- 
lished in your journal of the 18th inst,, which makes 
the sentence, from which they are omitted, read badly. 
The words are “ at all” on the 65th line from tup, page 
491, where they should come after the words ‘‘to be 
tested,” so as to read ‘‘ to be tested at all, and conse- 
quently,” &c. 





MATERIALS FOR PROPELLER BLADES. 
To THE EpiToR OF ENGINEERING. 

Srr,—Mr. Parsons draws some zonclusions in his letter 
which appeared in your last issue, respecting the Cowles 
Company’s aluminium bronze, that are far from being 
correct, if, as it appears to us, he wishes it to be understood 
that this material is to be considered “‘ little better than 
first-class cast iron” in point of strength. If you deem 
that the following particulars will be of interest we shall 
be glad if you put them before your readers. 

We will not follow Mr. Parsons’ figures, but prefer to 
state some practical facts which have come within our 
own experience, as tothe enormous strength of the Cowles 
Company’s bronze, and which will clearly show that Mr. 
Parsons’ deductions are een a 

About a year ago, after having bought some few tons of 
aluminium bronze from the Cowles Company for the pur- 
pose of testing its qualities, we ordered 20 tons of it, all of 
which was to be capable of standing a tensile strain of at 
least 100,000 lb. (44.6 tons) per square inch, with a 
minimum elongation of 5 per cent., the order was carried 
out to our satisfaction, both the strength and elongation 
specified were exceeded on the average, the quality on the 
whole being remarkably uniform. 

In ordering this metal, besides its great strength and 
high elastic Timit, its lightness was a material considera- 
tion, the specific gravity being only 7.56 against 8.6 that 
of copper. We venture to believe that no order for bronze 
has ever been filled under such onerous conditions by any 
firm except the Cowles Company; in fact, we doubt 
whether any material in the market except their bronze 
could satisfy such a specification. 

Yours truly, 
Browne AND Bosy. 

Mansion House Chambers, 11, Queen Victoria-street, 

London, E.C., May 30, 1888, 





To THe Eprtor oF ENGINEERING. 
Srr,—I must confess surprise at the letter and its state- 
ments, emanating from Mr. Parsons, which appeared in 
your last issue, and after such an endeavour to cross or 








controvert the statements of fact contained in my recent 
communication, I must again trespass upon your columns. 
This [area directs his criticisms mainly to the 
United States Government tests of aluminium bronze and 
aluminium brass, and deduces therefrom that manganese 
bronze is a stronger material. ‘These identical tests were 
so satisfactory to the United States Navy Department 
that the use of the manganese bronze which had been 
specified for the propellers of the new American war 
vessels was countermanded and aluminium bronze and 
brass adopted in its stead. This action was taken onl 
after the most careful deliberation and thorough investi- 
ation of relative merits by the Government. Full 
nowledge of the claims of manganese bronze so far as 
tests on small bars could show them were at hand, and 
great care had been taken to obtain from large users of 
manganese bronze in England their experiences with it, 
et the result was as stated. There were no tests on 
arge bars of manganese bronze, made by impartial 
experts, extant ; the tests on the smaller bars, of equal 
weight, of each of the aluminium and manganese alloys 
referred to showed conclusively that the former was fully 
80 per cent. the strongest. To illustrate, take the case of 
a bar of aluminium bronze (A1 grade) which was cast in 
nsand and pulled by the Leeds Forge Company, of 
eeds, Basket whose certificate I hold ; the tensile 
strength was 57.99 tons per square inch, as against 
31 tons, the highest strength claimed for the manganese 
bronze—the difference in favour of the aluminium bronze 
is thus nearly 90 per cent. 
Two more bars cast in greensand, of the same grade as 
above, of aluminium bronze were officially tested, and re- 
sulted as fullows : 


Test at Washington Navy Yard, made for Lieutenant 
Martin E. Hall, U.S.N., of Aluminium Bronze, fur- 
nished by the Cowles Electric Smelting and Aluminium 
Company. 
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Ordnance Office, Navy Yard, 
Washington, February 16, 1886. 
A. H. McCORMICK, 
Commander, U.S.N., Inspector of Ordnance. 


The United States War Department caused two more 
cast bara of this hard bronze to be pulled on the large 
Watertown testing machine in July last. These bars 
showed respectively a tensile strength of 51.5 tons and 
52.9 tons per square inch. 

It is manifestly unfair for Mr. Parsons to attempt to 
pit against the remarkable results of the large 2 in. by 
22 in. bars tested by the United States Navy Department, 
tests of bars of manganese bronze of forty times less weight. 

Of this A 1 grade of aluminium bronze the American 
Cowles Company have already sold in England between 
30 and 40 tons, and it is now being put into use under the 
specific guarantee that every ingot shall show over 44 tons 
tensile strength per square inch in a casting and an 
elongation of 5 per cent. and above. 

I must also, in simple justice, refer to the remarks in 
Mr. Parsons’ communication alleging irregularity of the 
qualities of the aluminium bronze tests embodied in my 
last letter. He is entirely in error, as the component 
parts of the respective alloys were given and the irre- 
gularity is but the studiously created difference between 
the grades of the metal. And in this connection I may 
add that I have made many hundreds of tests of man- 
ganese bronze, both of my own mixture and of that sup- 
posed to have been made by the Manganese Bronze Com- 
pany, all the records of which tests 1 now have, and the 
results obtained show the metal to be far more unreliable 
and irregular than any of the grades of aluminium bronze 
or aluminium brass. Nor can it be claimed, in answer 
to this, that I cannot handle manganese bronze so as to 
get the best results of which the alloy is capable, for I 
have the repeated record of better manganese bronze than 
any yet described in this discussion. 

Without taking issue on the fallacy or truth of the 
alleged formula of Sir Joseph Whitworth(that the true 
value of a material can be found by multiplying its tensile 
strength by its elongation, &c.) as applied by Mr. Parsons, 
I am quite willing to make the comparison between the 
two metals; for instance, the tensile strength of man- 
ganese bronze (30.3 tons) multiplied by its elongation (16.2 
per cent.) = 493.8. A [may pmo casting of aluminium 
bronze oe A3), tested by Lieutenant Hall of the United 
States Navy, had a tensile strength of 33.4 tons, and an 
elongation of 56 per cent. in a 2 in. bar, these figures 
multiplied together=1870.4, or according to the said 
formula, aluminium bronze has the precedence by 300 or 
400 per cent. However, this American record may 
not be so acceptable, hence I will refer to two tests in 
England of a bar of aluminium bronze to that last- 
named, tested by Professor Unwin, of South Kensington, 
which exhibited much greater strength than any manga- 
nese bronze yet quoted, and very nearly twice the elonga- 
tion. And for the benefit of such of your readers as do 
not know the fact, and with whom such attempted deduc- 
tions as those now being answered might have effect, let 
me add that want of uniformity in qualities is the very 
last objection to be brought up against so true a metal and 
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chemical compound as aluminium bronze, an alloy that 
neither liquates in heating or cooling and contains nothin 
that will volatilise or oxidise, and is therefore not injure 
either by superheating, prolonged heating, or remelting. 

Tn his first communication great stress was laid on the 
vaiue of the transverse strength of manganese bronze for 

ropellers. In respect to the value of transverse strength 
in a propeller material, I thoroughly agree with Mr. 
Parsons ; it is not, however, the most important physical 
characteristic that the metal should have, for after all, the 
highest elastic limit obtainable is of far greater value, 
while non-corrodibility, as has been shown clearly by Mr. 
Wallace, is of equal importance to either transverse 
strength or elastic limit. Mr. Parsons has ignored 
all three of these points, and probably for the reason 
that the transverse strength of the three grades of 
aluminium brass and bronze that may be used in pro- 
pellers, ranging from 71 cwt. to 90 cwt., are so far above 
the 52 cwt. claimed for manganese bronze that there was 
nothing further to be said on that point. It is, perhaps, 
hardly necessary to point out that an elastic limit that 
ranges from 17 tons in A 3 to 40 tons in the grades Al, 
A2 aluminium bronze and * 2 aluminium brass likewise, 
is equally as unapproachable in any other composition of 
copper, whether it be gun-metal, phosphor bronze, or 
manganese bronze, 

In regard to obtaining these results in large castings, 
all that is necessary to state is that the Cowles Syndicate 
Company, Limited, will, I am confident, sell its products 
under severer specification and guarantees, both chemical, 
physical, and mechanical, than any other bronze manu- 
facturer would dream of doing, and they can do it with 
the least possible difficulty, for, in the words of Professor 
H, Thurston, one of the highest, if not the greatest, experts 
who has written on alloys, the alloy of ‘‘aluminium and 
copper is altogether the best bronze yet discovered.” 

Very respectfully, 
Evcrene H. Cow tes. 

36, Lombard-street, E.C., London, May 30, 1888, 





THE WOLVERTON AND STONEY STRAT- 
FORD LIGHT RAILWAY. 
To THE Eprron oF ENGINEERING. 
Srr,—It would be interesting to learn what method is 
employed for utilising the goods trucks of the Wolverton 
sad Stoney Stratford District Light Railway Company on 


the ordinary roads, as noted in yourissue of the 18th inst., 
as of course there are many difficulties to be overcome. 
If you or any of your readers could furnish me with some 
idea I should feel much obliged. 
I am, Sir, yours truly, 

A. E. 


May 28, 1888. 








ROLLED STEEL TYRES. 
To THE EpiTor or ENGINEERING. 

Srr,—Allow us to thank ‘‘ Tramcar” for his courteous 
reply regarding above, and we shall be glad if he would 
inform us, together with your readers, the original cost of 
the built-up wheels with rolled steel tyres on tramway 
cars he refers to; and their approximate life. The market 
value, we would remind him, is very much reduced now, 
whilst the quality is more suitable. 

Yours truly, 
HANSELL AND Co. 
The Canal Steel Works, Sheffield, May 29, 1888. 








THE KRIEGSTETTEN EXPERIMENTS ON 
ELECTRICAL TRANSMISSION OF POWER. 
To THE Epiror OF ENGINEERING. 

Sir,—The account of these experiments given in your 
issue of April 20 affords another melancholy instance of 
the tendency in human nature to deceive itself. 

Again we are told, “‘They fully confirm the former 
favourable result, a commercial efficiency of about 75 per 
cent., and several of the former critics have declared 
themselves satisfied.” Of course, all depends upon what 
is implied by ‘‘ commercial efficiency.” 

We are, or ought to be, lost in wonder at the galaxy of 
professional talent which gathered round the ‘‘ mirror 
galvanometers,” the “steel magnets, prepared after 
Clemandot’s suggestion,” ‘‘the standard Daniell cell,” 
the ‘‘ Wheatstone bridge, ky which resistance measure- 
ments were effected after Wheatstone’s method,” ‘‘and 
Gauss determinations were also taken.” Positively it 
would appear to have been easier for a camel to pass 
through the eye of a needle than for one single electrical 
magnitude to escape without being fully recognised and 
duly chronicled, and yet, Sir, what does it all amount to? 
Twaddle, mere twaddle. 

We are told before we have time to get our wind again, 
“The power A, imparted to the generators by the turbine, 
was not measured directly,” but calculated from tests 
made afterwards, the armature cf the dynamo being re- 
moved and replaced by a apindlé with a brake pulley. 

I find no fault with that. For a test of ‘‘ electrical effi- 
ciency” ibly nothing better could have been done. 
What I do find fault with is describing the result which 
was obtained ‘‘ commercial etticiency.” They were not 
commercial results at all. They might be used, along 
with other factors, to arrive at the real efficiency, but they 
form only a small portion of the data required. 

And my cause of complaint is this, that these results 
are put in comparison with, say, 45 per cent. got by rope 
transmission, and 33 or 35 with compressed air, whereas 
the latter figures comprise the gross indicated power of 
the steam engine. If a comparison is to be made, let us 
know the gallons of water (measured by cistern) going 
into the turbine, and the actual work done upon the brake 
by the motor at the other end, then we shall hear no more 





of the 65, 70, and 80 per cents., and we shall arrive at the 
actual facts—something of much greater value than a 


statement such as N,= —1*" = commercial efficiency of 


. 1 
generator, which reminds me of Carlyle’s ‘‘ Facts are 
engraved hierograms, for which the fewest have the key.” 
His prophetic soul must have foreseen something of this 
sort when he says, ‘‘ In a symbol there is concealment and 
yet revelation.” 

We are told that ‘‘ some electricians smiled at the pre- 
ference given by practical engineers to mechanical power 
tests,” and that even for the electrical measurements it was 
found that the preference was warranted to the extent of 
14 and 1 per cent.—as if that was the sum-total of their 
possible error. 

Suppose an engineer has a supply of 3300 gallons of 
water, with a head of 100 ft., which he proposes to use_at 
a distance of five miles to pump or drive machinery. He 
would have 100 horse-power at his disposal. Would you 
think him warranted, on the strength of these figures, in 
advising his clients that they might calculate upon 75 
horse-power in actual work done by the motor? 

Certainly not, and yet that is what the statement of 
these experiments implies as plainly as words and figures 
can express anything by ‘‘ commercial efficiency.” His 
statement should be something more like this—if used in 
comparison with other systems : 


Gross horse-power in water be sii 100 

Loss in turbine ; ‘2 5 id 40 H.P. 
»»  dynamos and electric 
plant, resistance wire, belting, 
and transference of power to 
machinery a6 Bes <7 
Percentage of power lost <s 
Pr ° realised ... 


25 5 
; 65 
35 


100 


I know I shall be told that a turbine affords a much 
higher result than 60 per cent., but I say, it does not ; the 
70, 80, and even 90 per cent, ascribed to them is just such 
another popular fallacy as Iam contending against in the 
electrical transmission of power. I am quite aware of all 
the volumes of experiments, which will be thrown at my 
head, Tests made by committees, who were all indepen- 
dent men, of the highest scientific attainments, and 
occupying the most exalted positions, and yet the results 
were of no more value than the paper on which they were 
written, when sold by weight to the village grocer. 

** Vanitas, vanitas, omnia vanitas;” as I said, it makes 
me melancholy, so excuse more, 

Yours faithfully, 
A. L, STEAVENSON. 








THE INSTITUTION OF CIVIL ENGINEERS. 

THE annual general meeting—to receive and deliberate 
upon the report of the Council on the state of the Institu- 
tion, with the annual statement of the accounts, and to 
elect the Council and officers for the ensuing year—was 
held on Tuesday, May 29, Mr. George B. Bruce, Presi- 
dent, in the chair. 

It would be within the recollection of the members that 
a special general meeting was held on November 16, 1886, 
at which a petition was adopted praying the Queen in 
Council to grant to the Institution a Supplemental 
Charter. In answer to this application, the Institution 
had received letters patent, dated August 3, 1887, under 
the Great Seal of the United Kingdom, extending the 
power to acquire and hold a hall, messuages, lands, tene- 
ments, and hereditaments, from 1000/—as authorised by 
the original charter—to a sum not exeeeding 8000/. in 
annual value. A copy of this Supplemental Charter had 
been sent to every member, together with the biennial 
issue of the original Charter, by-laws, and list of 
members. 

At Midsummer last, the freehold of 24, Great George- 
street, embracing the portion of the premises already 
occupied on lease, was purchased for 15,000. The In- 
stitution was now the owner of three contiguous houses, 
obtained at a cost of 40,000/., exclusive of legal and inci- 
dental expenses. In accordance with the recommendation 
of the last Council, openings had been made between the 
basements, the ground floors, and the first floors of 
Nos, 24 and 25. 

The Council had presented a petition against the West- 
minster (Parliament-street, &c.) Improvements Bill, which 
contemplated taking by compulsion the freehold premises 
above referred to. ‘The result of this petition was the in- 
sertion in the Act—which received the Royal assent on 
August 23, 1887—of clauses for the protection of the Insti- 
tution, the substance of which was as follows: The con- 
veyance to the Institutior of the fee-simple in possession 
of a plot of land on the northern side of Great George- 
street, having an area of 11,000 square feet ; the payment 
of a sum of 35,000/. as full compensation for the buildings, 
and for all consequential damage; the use of the pre- 
sent premises for eighteen months after possession had 
been given of the substituted site and the above payment 
had been made ; and unless within one month after the 
expiration of twelve months from the passing of the Acta 
sum of 10,0007. should be paid to the Tnatitrtion as secu- 
rity, the powers of the Act, so far as the Institution was 
concerned, would lapse. Up to this time, no intimation 
had been received whether the powers of the Act were to 
be put in force. 

Communications having been received from a Com- 
mittee promoting the registration of architects, engineers, 
and surveyors, inviting the Council to offer suggestions 
upon a draft Bill to be brought forward this session, that 
Committee was informed that the Council did not intend 
to take any part in furthering the proposed measure. 
Later on, however, it became evident that active steps 





must be taken to oppose the Bill, which vitally affected 
the interests of the Institution, as well as those of the 

ate bodies representing architects and surveyors. 
On behalf of the Institution a statement of reasons against 
the measure was drawn up, and this formed the basis of 
a petition to the House of Commons which was duly 
presented by Mr. A. Giles, M.P., V.P. Inst. C.E. As 
the provisions of the Bill became better known, opposi- 
tion increased in various other quarters, and, on the 
second reading, the opinion of the House was so clearly 
opposed to the Bill that its promoters withdrew it rather 
than risk a division. 

During the twelve months ended March 31, 1888, there 
had been an addition to the roll of 49 members and of 183 
associate members, the number of non-corporate associates 
being reduced by 23. The increase had been 4.6 per cent. 
per annum, as compared with 4.19 per cent. for the pre- 
vious twelve months. The students had increased by 
25. At the date named there were on the books 1617 
members, 2458 associate members, 461 associates, 20 hono- 
rary members, and 974 students, together 5530. 

The receipts on account of income during the twelve 
months under review were 16,071/. 12s. 2d.; on ac- 
count of capital, 42487. 11s, 2d.; and from trust funds, 
4331. 15s. 1d. The general expenditure had amounted to 
13,9567. 103. 10d., of which more than one moiety 
constituted the cost of the publications. A sum of 
6476/. 18s, 9d. had been invested in the purchase of 50001. 
London and North-Western Railway 4 per cent. deben- 
ture Stock, and the outlay on account of trust funds 
amounted to 476/, 6s. 11d. These figures constituted the 
ordinary receipts and disbursements. Owing, however, 
to the purchase of No. 24, Great George-street, it had 
been necessary to sell Railway Debenture Stocks of the 
nominal value of 9000/., and to transfer to the yearly 
receipts a sum of 4617/. 11s, 3d. to meet this outlay. 

The papers read at the ordinary meetings had been of 
more than usual interest, and had given rise to animated 
discussions and to much correspondence. For some of the 
papers the Council had awarded medals and premiums 
to Messrs. R. A. Hadfield, P. W. Willans, Dr. Edward 
Hopkiuson, Messrs. E. B. Ellington, Josiah Pierce, Jun., 
Sir Bradford Leslie, K.C.I.E., and the Manby Premium 
to the late Mr. Hamilton Goodall. For papers printed 
in the Proceedings without being discussed, a Watt 
medal and a Telford ——- had been awarded to Pro- 
fessor Dwelshauvers-Déry, and Telford premiums to 
Messrs. W. M. Thompson, J. W. Wyatt, and D. Drum- 
mond. Advantage had been taken of the increased 
accommodation to hold exhibitions of models, appliances, 
instruments, and specimens in connection with some of the 
subjects which came under discussion, viz., ‘‘ Accidents in 
Mines,” ‘‘ Manganese Steel,” and the ‘‘ Use of the Plane 
Table in Sa Surveying.” ‘The success of these 
exhibitions had formed a most acceptable feature of the 
Tuesday evening meetings of last session, and it was 
hoped that they might be repeated and further developed 
as opportunity occured. 

There has been twelve supplemental meetings for 
students, held on Friday evenings, generally at fortnightly 
intervals. Three of the papers read and discussed had 
already appeared in the Proceedings, and five others 
had been deemed worthy of publication. The Council 
was glad to notify a distinct advance in the general care 
and attention devoted to the preparation of these papers, 
and in the thoughtfulness manifested, as a rule, by those 
of the students who had taken part in the discussions. 
Miller prizes had been awarded to Messrs. D. S. Capper, 
L. Gibbs, H. M. Martin, J. H. Parkin, A. Chatterton, 
J. Holliday, A. W. Metcalfe, and R. J. Money. 

In conclusion, the Council had noticed with pleasure the 
part taken in the discussions at the ordinary meetings 
during the past session by the younger members of the 
profession, which promised well for the future reputation 
of the Institution and of its Proceedings. 

The adoption of the report was moved, seconded, and- 
carried, and it was ordered to be printed in the Minutes 
of Proceedings. Hearty votes of thanks were then passed 
to the President, to the vice-presidents and other mem- 
bers of the Council, to the auditors, to the secretaries and 
staff, and to the scrutineers. 

The ballot for Council resulted in the election of Mr. 
G. B. Bruce, as President ; of Sir John Coode, Mr. G. 
Berkley, Mr. H. Hayter, and Mr. A. Giles, M.P., as vice- 
presidents; and of Mr. W. Anderson, Mr. B. Baker, 
Mr. J. W. Barry, Sir Henry Bessemer, F.R.S., Mr. E. 
A. Cowper, Sir James N. Douglass, F.R.S., Sir Douglas 
Fox, Mr. C. Hawksley, Mr. J. Mansergh, Mr. W. H. 
Preece, F.R.S., Sir Robert Rawlinson, K.C.B., Sir E. J. 
Reed, K.C.B., F.R.S., M.P., Mr. W. Shelford, Mr. F. 
C. Stileman, and Sir William Thomson, F.R.S., as other 
members of the Council. 

The session was then adjourned until the second Tues- 
day in November, at8 p.m. 





ASSOCIATION OF MuNICIPAL AND SANITARY ENGINEERS 
AND Surveyors.—The Yorkshire district meeting of the 
Association of Municipal and Sanitary Engineers and Sur- 
veyors will be held at York on June 6th, the members as- 
sembling in the council chamber, Guildhall, at 11 a.m. 


INSTITUTION OF Crvit Enerngers.—On Monday, the 
28th instant, a party of the students of the Institution of 
Civil Engineers were entertained on board the new P. and 
O. liner Arcadia, by the company, represented by Mr. Hall. 
After luncheon the party were conducted over the whole 
ship, which is intended for the Australian service, and 
has been built by Messrs. Harland and Wolff, of Belfast, 
The engines, which have been supplied by the same firm, 
are of the triple-expansion type. The next visit of the 
students will be to the City of London and Southwark 
Subway on Wednesday, June 6th. 
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WE illustrate ‘above a carriage which has been | THE GRIFFIN GAS ENGINE 
designed by Mr, Richard Schram, M.I.C.E., of Great | oe Se : : . 
George-street, Westminster, to carry four of his drill- | Proressor Kennepy’s report of a trial of the Griffin 


ing machines, and which is intended for use in driving a | gas engine, of which we published anabetract on page 361 


: saa | ante, contained a ‘‘ Heat Account,” which is interesting 
tunel 2h mils long gn the Khivaj-Amran branch of a example of th application f this Kind of analy 
’ to gas engine practice. The total quantity of the heat 


bars, each of which supports two drilling machines, | in the gas is balanced within 0.4 per cent. by the work 


the arrangement of the carriage and bars being such | d : . ; : 

: |done, and the heat rejected in various ways. This 

righ ae ae —— -- cea ama rr cer |; method of investigation furnishes a reliable check on 
? 


any sidings in which to run the carriage when the re- the results given in the Tables we published, and is a 
moval of spoil becomes necessary. This arrangement | — oan _ tries oa. the ee 
has the further advantage that the drilling machinery | is the appenays to Proteangg A anmany 5 SERGE? : 

can be brought up to the working face before all the| Appendix to Professor Kennedy's Report on Trialsof 
débris has been removed, thereby economising time. | Griffin Gas Engine, March 9, 1888. 

In cases where timbering is necessary and the stretcher} I submitted two Fe ig of Kilmarnock gas, taken after 
bars have to be pranks, to clean up, arrangement is | two different days’ trials, to Mr. C. J. Wilson, F.I.C., 
made whereby these, with their machines, can be | F.C.S., of University College, for analysis, and he has 
turned back down on to the carriage. The small re- | reported to me the following analyses : 

ceiver shown on top of the carriage is for the distribu- 























tion of air, and it has two inlets and four outlets, Percentage by Volume, 
corresponding to the number of drills. The tanks 

shown on each side are the water injectors, the injec- - ri intial 

tion being effected by admitting air under pressure eadaunmn Leseabenans Mean, 
above the surface of the water. The tunnel for which . ‘ 

the machines are designed will be driven not only from | Marshgas(CHy) .. .. —..| 48.4 42.2 42.80 
each end, but by sinking a shaft midway two additional | eee ec tobe halt 0,5 as ae as 
working faces will be provided, making a total) Hydrogen eed ey 43.1 43.60 
of four points of attack. The four sets weir ves |." “ase ae ie aa os — 
plant required have all been supplied DEGREES) etOgOn LDF CUNIEANCS) . - - . . 
Schram, pr amount in toto to eight leesinntlve type | Ree TD Sap eN se ott Mee esi 
boilers, four air compressors, with their receivers, four 100.0 100.0 | 100.0 
carriages of the type just described, and thirty-two | 








SCHRAM’S ROCK-DRILLING MACHINERY. 








| as to avoid the necessity of a deduction later on for the 
| latent heat of steam. It will be seen that the real calorific 
value of the gas, calculated in this fashion, is 20,800 
| thermal units per pound. The gas weighs 0.0346 Ib. per 
| cubic foot at 32 deg. Fahr., and 14.7 lb. per square inch. 
The actual mean temperature at the meter was 67 deg. 
Fahr., and the actual pressure of the gas 14.8lb. per 
| square inch. The specific volume of the gas through the 
| meter was, therefore, 30.76 cubic feet per pound, or 
| 0.0325 lb. per cubic foot, the calorific value of the gas per 
| cubic foot through meter thus working out to 677 thermal 
| units. 
The total gas used in the four hours’ working was 
| 1409 cubic feet, and_the total number of explosions in this 
time was 35,712. The gas used a explosion was, there- 
| fore, 0.03946 cubic feet, or 0.001283 lb., which makes the 
| total available heat per explosion 26.7 thermal units, or 
20,620 foot-pounds, 


TaBLe V.—Mean Pressures and Volumes. 








Mean for Four 
-— Hours’ Brake Dy —_ Trial 
Trial one. 

| Number of cards measured $2 12 
| Mean pressure at A B (absolute 13.7 13.7 
i ” ” ” 60.5 62.2 

” ” DE ” 154.0 164.1 

pa fe F ‘a 44.4 46.5 

» VvolumeatCD.. 0.225 0.225 
a hae a E “s vw 0.295 0.291 
—_— sn ska Ee Secten nae soba 0.730 0.730 
| Volume éwept through by piston .. 0.505 0.505 
| Mean atmospheric pressure. . - 14.75 14.75 

»» gas pressure through meter.. 14.80 14.82 











For the purpose of examining the extent to which this 


rock-boring machines, with all the accessories neces- | The gas appears to be of excellent quality, and as the | heat has been utilised, I have followed a method used by 


sary for opening out the tunnel, the whole of the machi- 
nery being carried out under the inspection of Sir 
Alexander M. Rendel. The air compressors are all 
fitted with Mr. Schram’s patent inlet and outlet valves, 
a description of which we published on page 528 of our 
thirty-second volume. We eadeasient that Messrs, 
Schram are also supplying a complete installation for 
the driving of a tunnel one mile long in connection 
with the Perigar project for the Madras public works. 
In this, however, a turbine will be used in supplying 
the powerto the compressors, and of this plant we hope 


to be able to give further particulars on a future occa- | 
sion. 





| two analyses gave such very similar results, I have taken | me on former occasions, and constructed an ideal indi- 


the mean of the two, as given in the last column above, 
as the basis of the following calculations. I have worked 


out from Mr. Wilson’s figures, and given in Table IV. (next | 


| page) the calorific value of the gas per pound, the propor- 
tional weight of oxygen required for its complete combus- 
| tion, and the weight of the different products of combustion. 
| For values of the combustion heat, I have taken the latest 
|and most accurately determined figures which I could 
find, chiefly those of Julius Thomsen. 


| ing to the production of gaseous and not liquid water, so 





* Ostwald, Allgemeine Chemie, vol. ii., page 51. 


For the heat of | 
| combustion of hydrogen I have used a value* correspond- | 


|cator card, corresponding as c y, as possible to the 
| actual mean card of the engine. The ures at its 
different cardinal points are the means of those obtained 
by measuring the corresponding points on all the indicator 
| cards. The different figures are given in Table V, Toenable 
, me to calculate the different temperatures during the cycle, 
and the different quantities of heat involved, it was neces- 
| sary to find first the actnal composition of the charge. With 
an engine of this type it was not possible to measure the air 
directly, as was done in the case of Brooks’ and Steward’s 
trials of an Otto engine, because any meter through which 
the air for the working stroke was passed, must also 
the air for the scavenger stroke, and the two quantities 
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TABLE IV.—ComposiTion AND CALORIFIC VALUE OF KILMARNOCK GAS. 





Weight in 
Weight of ') Cubic 


1 Cubic 
Foot of 
Foot. Gas. 


Censtituent. 


At Standard Pressure 
and Temperature. 


gertion by 
ume, 


Vo 


Proportion by 


Weight of Products 
of Combustion for 
11b. of Gas. 


per 
quired for Com- 


for Complete Com- 
plete Combustion 
of 11b. of Gas. 


Weight. 

Pound. 

Pound of Gas. 

of Oxygen required 
bustion. 


Weight of Oxygen 
re 


Proportional Weight 


Calorific Value per 
Colorific Value 








Ib. 
Marsh gas (CH,) .. a hy 0.01913 
Olefines (taken as half C, Hy, 

and half C,Hg) .. x a 
Hydrogen(H) .. 
Carbonic oxide (CO 
Nitrogen (N) os ee - 
— acid (CO) and oxygen 





Co 
a 
a 


8 
3 


E 





| 





























~ | 8.487 | 





TABLE VI.—ComposiT1on AnD SpEciric Hzrat or Gases AS DISCHARGED. 


affect our balance. The quantity of heat (5) is accounted 
for in the known quantity rejected by the jacket water, 
the particulars of which are given in Table VII. The 
uantity of heat rejected in the blank charge of air 
p enna of course, upon the temperatures at which that 
ch enters and leaves the cylinder. I have estimated 
this by help of the light spring indicator cards, but the 
figures given can only be taken as quite approximate. The 
total heat carried away by the exhaust has been calculated 
both by difference, as given in Table VII., and directly, 
by working out the quantity of heat which would have 
to be taken away from the charge in condition F to bring 
it back to its initial condition of pressure and tempera- 
ture. It will be seen from Table V. that the two calcula- 
tions agree very closely indeed. Both methods give 
results which are no doubt too large, as during the dis- 
charge of the burnt some heat must have been 
transmitted to the jacket water, and therefore must have 
been accounted for in the measured quantity rejected in 
it. This quantity, however, is not likely to have been 
large, as the jacket water must receive most of its heat at 
the higher temperatures, but its existence accounts for 
what would otherwise be the almost suspicious complete- 

ness of the balance. 
Table VIII. shows, finally, the proportional values of 
the quantities in the ‘‘ Heat Account” expressed as per- 
t: of the total heat of combustion. It will be seen 





Weight for 

each Pound 
of Coal Gas 
edmitted. 


Constituent. 


of Gas 


Proportional) Heat required to Raise 1 tb. 
Weight in 
each Pound! 


Discharged. 


Mechanical Equivalent of Heat 
uired to Raise the Quantity in 
1 lb. of Diesecee* Gas 1 Deg. 
r 


| Mechanical Equivalent of 
1 Deg. Fahr. 





At Constant 
Pressure. 


At Constant 


At Constant 
Volume, P; 


At Constant | 
ressure. 


| Volume, 





Ib. 
2,100 


2.270 
11.423 
19.827 .. 


0.059 


0.064 
0.321 
0.556 


Steam oe oe os oe oe os 
——- acid (including CO,, criginally in 

gas > te ae on s ws 
Nitrogen .. ie - m ne cd 
Air (including O and N, originally in gas) .. 





foot-pounds 
21,9 


10.7 
60.3 
101.7 


foot-pounds foot-pounds 
871 16.9 


| foot-pounds 
| 286 


167 
188 
183 


8.4 
43.0 
72.3 


| 182 
| 134 
130 











35.620 1.000 








140.6 194.6 





kK = 194.6— 140.6 = 54.0 


194.6 
Y => _ OS 


140.6 


could not be valued separately. By the aid of the light 
spring diagrams, however, the composition of the mixture 
can be fairly exactly obtained. The gas fills the cylinder 
at a mean pressure of about 1 1b, per square inch below 
the atmosphere—in this case—at 13.70 lb. per square inch 
absolute. Its temperature after it enters the cylinder is, 
of course, unknown, but probably it cannot much exceed 
the temperature at which the water is discharged from 
the jacket. I have taken it as 110 deg. Fahr. Under 
these conditions its specific volume is 35.93 cubic feet, and 
the volume of gas admitted to cylinder per explosion is 
0.001283 x 35.93, or 0.0461 cubic foot. Under the same 
conditions of pressure and temperature the specific volume 
of air is 15.40. The air in the charge must occupy (see 
Table V.) a volume of 0.73 -—0.046=0.684 cubic feet, and 
will weigh 0.0444 lb. The total weight of the charge 
is therefore 0.0457 lb. The ratio of air to gas by volume 

0.684 : 0.0444 : 
is = 14.83, and by weight --___. = 34.62, The weight 

0.046 ny ee 0.00128 . 
of oxygen necessary for complete combustion of 1 Ib. of 
the gas is (Table IV.) 3.457 lb., which corresponds to 
14.88 lb. of air, so that quite sufficient excess of air is sup- 
plied to insure complete combustion. The engine has 
therefore worked with an exceedingly dilute charge while 
attaining so high an economy, which appears to be a very 
advantageous condition of working. 

From Table IV. and the data — above, it is possible to 
give an analysis by weight of the gases after combustion, 
and this will be found in column 2, Table VI. In the 
same Table are worked out the probable specific heate at 
constant volume and at constant pressure for the burnt 
gases. The ratio between the two specific heats is 1.384, 
so that the equation to the adiabatic expansion curve 
after combustion is p v!-%8!=constant. For the com- 
pression curve it may be assumed that the adiabatic equa- 
tion is the same as for air, p v!-8=constant. From the 
pressures given in the above Table, I find the equation to 
the actual mean compression curve to be p v!%2=con- 
stant, and the equation to the actual mean expansion 
curve is p v1-%3=constant. The temperature and heat 

uantities calculated from these data are given in 
Table VIL. 

The compression curve lies considerably below the 
adiabatic, so that during compression part of the work 
done on the gas is continuously rejected as heat, mainly, of 
course, to the jacket water. The principal reception of 
heat occurs during what is the constant volume process of 
the ideal card. The expansion curve runs very close to 
the adiabatic, but a little above it, so that a small 
quantity of heat must be received during expansion, this 
being due, of course, to continued conibustion during that 


riod. 

The highest calculated temperature reached is 2155 deg. 
Fahr., or 2615 deg. absolute, which is quite a reasonable 
or ee for a gas engine. 

Of course it must be understood that all the figures of 
Table VII. are approximate only. But an error of even 
20 deg. in estimation of the initial temperature of the gas 
causes a quite ay ed difference in the various 
quantities of heat, although it would cause a difference of 
nearly 100 deg. in the maximum temperature. The tempera- 
ture of the whole mass of gas is never, of course, uniform 
throughout, and the temperature given in Table VII. can 





only repreeent the mean temperature of the whole mass, 


1.384 


But it does not seem probable that dissociation can have 
occurred, even locally, with such moderate mean tempera- 
tures. In view, however, of the necessarily eee 
nature of all the calculations, I have rounded off all the 
figures in Table VII. 


TasLe VII.—Calculated ee ag and Quantities of 


Heat and Work, 
Fahrenheit. Absolute. 
Assumed temperature of gasand air after 
entering cylinder(A, B) .. a oe 110 570 
Calculated temperature after compression 
Cc 824 784 
1535 1995 


Calculated temperature after reading maxi- 
mum pressure (D) .. se fe ee 
Calculated temperature on beginning to 
fallin pressure(E) .. oe of oo 2155 2615 
Calculated temperature at end of expan- 
sion (F) .. aos 1395 1855 
Ingoing temperature of 40 deg. Fahr. 
105.6 °° 
one «,, 
1362 
73.1 
7740 foot-pounds 


jacket water oo 
Outgoing ” » . 
Mean rise of temperature of jacket water .. 
Pounds of water per hour through jacket.. 


’ ’ . per 
indicated horse-power. .. .. 
Mechanical equivalent of heat carried off by 
jacket water per explosion... es ee 


Gas used per explosion, volume throug’ 
meter .. eo ee oe ee ee 
Gas used per explosion, weight oe 
Calorific value of gas per explosion... ys 
Mechanical equivalent of gas per explosio 
Work done on charge during compression 
(B,C, M,N) .. bis ar oe ap 
Work done by charge (calculated) during 
expansion(D, E, F, N, M) .. Aa se 
Net work done by charge in ideal process 
(B, C, D, E, F).. mé as os as 
Actual net work done by charge from indi- 
cator cards (working stroke) ° oe 
Heat taken up by charge during compres- 
sion aa ae — a sie ea 
Heat taken up by charge during increase o 
pressure at constant volume (C, D) oe 
Heat taken up by charge during increase o 
volume at constant pressure (D, E) .% 
Heat taken up by charge during expansion 


0.0395 cubic feet 
0.00128 Ib, 

26.7 thermal units 

20,620 foot-pounds 


1,980 
6,580 
4,600 


4,130 


Foot-Pounds, 
1,280 


7,780 
5,670 
150 
14,780 
6,110 
8,670 


_ 


Total amount of heat turned into work per 
stroke, above zero pressure (=4130-+-1980) 
Difference, being heat rejected in exhaust 
Heat rejected in exhaust by direct calcula- 
tion ar ee oe ee oe ee 8,440 
I give below a ‘‘ Heat Account,” based on the figures 
already discussed, for the trial. The method used in this 
case is as follows: On the debit side of the account is 
placed the total heat, in foot-pounds, corresponding to 
the perfect combustion of the weight of gas used per ex- 
plosion. On the credit side is put the useful work done 
and the heat carried away by the jacket water, the ex- 
haust, and the blank charge of air. A portion of the heat 
of combustion which is turned into work on the forward 
stroke is again transformed into heat during the next follow- 
ing compression, partly (a) raising the temperature of the 
a ies partly (b) that of the jacket water. (See 
Table VII.) So far as a is concerned, it is only a portion 
of the heat of combustion generated at each explosion 
which is carried on to the next, and, therefore, does not 





that the engine turns into work about 2C per cent. of the 
total heat it receives, the jacket water carrying off over 
37 per cent., and the exhaust and blank charge about 42 


per cent, 
TaBLE VIII.—Heat Account. 
Dr. (All quantities are given per explosion.) 
Foot-Pounds. 
Total heat due to the 
perfect combustion 
of 0.00128 Ib, of gas =20,620 


Cr. 
Foot-Pounds, 
Heat turned into work.. 4,130 

»» rejected in jacket 
7,740 


water .. ne BA 

Heat rejected in blank 
eC... ee ee 4 

Heat rejected in exhaust 8,440 

»» Unaccounted for.. 70 

20,620 


20,620 


Proportional Values. 
Percentages of the 
whole Heat of 
Combustion. 
Net work done.. ts ie : 20.0 
Heat rejected in jacket water 
blank charge 
- exhaust 
unaccounted fcr 


” 
100.0 

The number of thermal units expended per indicated 
horse-power per hour can readily be obtained from the 
figures given—it is 12,800. It is interesting to compare 
this with the corresponding figures for a steam engine, 
which, at 22} 1b. of water per indicated horse-power per 
hour, would be nearly twice as great. In spite of this, 
however, the comparative efficiency of this and all other 
gas engines still falls short of that of steam engines. This 
gas engine has turned into work 25.6 per cent. of the heat 
which it was theoretically possible for it to turn into 
work, while the corresponding figures for such a steam 
engine as is supposed above would probably be about 37 


per cent, 
(Signed) AEX. B, W. Kennepy. 








Tuer Surz Canat.—The transit revenue of the Suez 
Canal Company in February amounted to 214,800/., as com- 
pared with 170,119/. in February, 1887. In the first two 
months of this year, the transit revenue of the company 
increased to the extent of 73,7601. 


‘* RESISTANCE” TORPEDO EXPERIMENTS.—Some further 
experiments were recently made on the old ironclad 
Resistance. They consisted in suspending the Bulli- 
vant torpedo net at the end of wooden booms at 30ft.: 
from the vessel’s side, the booms being 40 ft, apart and 
exploding a charge of 91 1b. of compressed gun-cotton, 
midway between them about 8 ft. below the water line. 
The intention was to test the efficiency of the net defence, 
the charge being so exploded as to cause a minimum risk 
to the wooden booms, which were 12in. in diameter, 
weighing with the necessary ironwork about 21 cwt. The 
first series of experiments was commenced on September 23, 
1886, and continued on October 9th and 19th and Novem- 
ber 3rd of that year, and their result was to demonstrate 
that the torpedo net afforded a perfect protection to the 
vessel from the attack of a 16-in. Whitehead torpedo, but 
conclusively showed the absolute uselessness of wooden 
booms, which on every occasion were entirely destroyed. 
The second series of experiments commenced on June 10, 
1887, and were continued on the 11th and 14th, the results 
demonstrating that the comparatively light Bullivant steel 

m, worked in connection with their nets, afforded a 
complete defence from the attack of a Whitehead torpedo; 
in fact, the experiments on June 11th showed that even 
with a charge of 220 lb. of gun-cotton the efficiency of the 
defence was not materially affected. In defiance of the 
recommendation of the Torpedo Committee which con- 
ducted these we toto the officials at Whitehall seem 
determined to demonstrate that wooden booms ‘can be 
made sufficiently strong to afford some protection to a 
vessel, hence the experiments, when the dimensions of 
the booms were increased from 10 in. to 12 in. in 
diameter, It would, of course, be simply impracti- 
cable to work a defence where each boom weighed over 
a ton, and there is very little question that it is only 
a matter of a very short time before the prejudice of the 
officials at the Admiralty against the introduction of steel 
for torpedo booms is overcome, especially as the substitu- 
tion of steel for wood is strongly urged by the technical 
committee and officers at Portsmouth. 
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‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
ComPimzpD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 
= number the S: te stated 
enue of of views peed in rps om yenent Drawings a 
ipecifioation is not 
Where Inventions are Lan an i abroad, the Names, 
c., of the Communicators are gi 


of 8 ieations may be Obtained at 3, Cursitor-street, 
ne, E.C., either personally, letter, enclosing 
and postage, addressed to H. up LACK, Esq. 


The date of t advertisement of the acceptance of a complete spe- 
Siem at Uk aa co cf given after the abstract, unless the 
Patent has been sealed, i thin the date of tealing to slum. 

4n ie adem rly time within two months from 

advertisement of the acceptance of a complete specification, 
ee Sse eam opposition to the grant of 6 
atent on any of the grounds mentioned in the Act. 


MACHINE TOOLS. 


1986. C. W. Pinkney, Smethwick, Staffs. Dayreve. 
ments in Hamm ere tee oes Punching, an 
other like Machin ait ie tuated by Explosive 
Gaseous Mixtures, [lld. 15 orgs] February 8, 1887.—a@ 
is the charging piston, and c is the hammer piston working in the 
ot amg b, the charge of the detonating mixture of gas and air 
being taken into the yo b, and between the two pistons a 
and c from the pi The charge of the gaseous mixture is 
drawn into the cylinder b by the upstroke of the charging piston 
a. The explosion of the charge gives the downstroke to the 
hammer piston c and hammer carried by it. The hammer piston 
and hammer are raised after the hammer has made its blow, by the 
double conical spring ¢3, around the piston-rod of the hammer piston. 
As the hammer descends the double conical spring c3 is compressed 
by its convolutions sliding one within another ; p is the exhaust 
port for taking away the spent or 1 gases into the 
explosion space k at the top of the charging piston a. The stroke 
of the charging piston @ is regulated by means of handworked 
mechanism comprising a long link d pee at top to the lever /, 
the inner end of which is connected to the piston-rod guide ¢ of 
the charging piston a. The lower end of the link d is jointed to 
the short arm of the cranked weighted lever g g2. The combined 














weights of the weights on the lever g and the link d partly 
balances the Ragone piston a When a blow of full strength 
is required, the short arm of the hand lever g is depressed through 
its whole range by raising the long arm of the hand lever, and 
the piston @ takes the position represented in Fig. 1, and when a 
light blow is required the short arm of the hand lever g is de- 
| a essed only to a distance am seappige og to the blow required. 

he position of the charging n @ in its cylinder b is thereby 
changed and a less Long the detonating gaseous mixture is 
taken into the cylinder. h (Fig. 2) is a relief valve worked by the 
hand lever h2 and red h3, an opening and closing the passage k?, 
which is in communication with the explosion space k at the top 
of the charging piston a. The passage k? in which the relief 
valve h is situated is in communication by means of a vertical 
pipe with a closed or air cushion chamber not shown in the 
upright of the hammer. By opening the valve h by means of its 
hand lever A? part of the spent gasea from the explosion space k 
passes by the e k? to the cushion chamber, compressing 
the air 4 the pices wlhy and the force of the blow is thereby 
diminished. By the action of the relief valve A the pressure upon 
the hammer piston c may be ae to any desired extent and 
the blow of the hammer duced in force but not in 
range. February 28, 1888). 

a. aia R. Bodmer, London. Improvements in 

avon ic Presses. (8d. 7 Figs.) February 16, 1887,— 
Thi Eoedon has for its object to enable worn leathers to be re- 
moved from the cylinder and the insertion of new ones without 








withdrawing the ram from its cylinder. A is an grea hydraulic 
cylinder and Bisthe ram. When the ram leather b has to be 

nged the ram B is turned round one quarter of a revolution 
ins'd2 the cylinder so as to bring the recess B' in a line with the 
stop plate C and allow the ram B to drop and rest on the bottom 





of the cylinder, the top of the ram being then just below the level 
of the bottom of the leather groove as indicated by the dotted line 
ec. The leather is now removed and a new leather in- 
serted into the exposed groove, after which the ram is raised to 
normal height by means of an eyebolt screwed into a tapped hole 
d shown dotted in the top of the ram for that purpose. The ram 
is then again turned one-quarter of a revolution so as to bring the 
recess B! at right angles to the stop C, when it will be in its 
original or normal position ready for work. In Fig. 2 two studs 
C' fixed in the bottom of the Lge serve to support the ram in 
its normal position. The shows an improved arrange- 
ment for ae leathers os the ve, consisting of a sliding 
stud G passin — ugh the side of the cylinder. To remove the 
leather the A-sey - stud G is forced inwards by a screwed pin 
working through a tapped P mayne whereby the leather is forced 
out Pd its groove and aonb e cylinder, asshown at K in Fig. 3. 
(Sealed yo 21, 1 


2828. H. me London, J.. Platt and J. 
Fielding, uieieiaes, An Improvement in Punching 
and Rivetting Machines. (8d. 2 Figs.) Kebraney 28 
1887.—A girder A carries at its one = the hydraulic cylinder B, 
from the plunger of which project: hing or rivetting tool 
M working through a uide N. To ‘tne “other end of the girder A 
between two cheeks C is jointed the abutment arm I, within which 
the abutting tool K can be adjusted longitudinal and secured by 
a cotter L passed through holes in the shank of K and in the sides 





Fig.7 $ 
ig. 
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of the arm I, these holes being so that one or other of them 
is suitable for the desired peaition of K. In the shell D E of the 
boiler or vessel there is a hole F through which the arm I can be 
passed when it is turned on its Sy to a position such as is indi- 
cated by the dotted lines I', then turned upwards to a posi- 
tion at right angles to the viens D to which the rivets H are to be 
applied. The arm I being secured in this position by bolts G, the 
tool K carried by it serves as an abutment when the tool M 
—" to punch a hole or to head a rivet H. (Sealed March 2, 


3340. J. H. Wicksteed, Leeds, be inne proved 
ement of Machines or Cutting. Hot 
Blooms or Cogged ots. (8d. 2 mae ? "March 4 » 1887.— 


Inventor claims: A vertical bloom shearing machine served by 
live rollers in which the bloom is fed into the machine on the side 
opposite to the fixed bolster. (Sealed March 6, 1888). 


5100. T. N. Robinson, Rochdale, Lancaster. 
provements in Wood-Planing Machines. (8d. 3 ige.) 
April 6, 1887.—The improvements consist chiefly in the combina- 
tion with the ordinary surfacing cutters of a wood-planing ma- 
chine, of overhanging moulding or fly-cutters, and an adjustable 
slotted table and filling: up piece. (Sealed April 20, 1888). 


16, =. % Craven, Manchester. Improvements in 
‘cools for Cutting Sha: Metals. 

flld. 8 Moet ] Seveukes 26, 1887.. et improved machine tool 
comprises a heavy bed from which rises a , andin front 
of which is bolted a circular frame fie the bearing of a revolv- 
ing face plate d carrying the cutter x. Revolving motion is com- 
municated to this face plate d by spur gearing consisting of a 
spur pinion keyed upon one extremity of a side t and gearing 
with a large spurwheel formed on the back of such face-plate. 
The sideshaft revolves in brackets upon the side of the headstock. 























ir of VY slides 0, each carrying a pair of sliding carriers o', are 

xed upon the face-plate d. To one of each of these carriers is 
adixed omy one extremity of a strong —— or steel 
blade or plate p, and the other extremity of this blade is capable 
ofa rhe y fro movement in the direction of its length to allow 
for expansion of the blade p in case of its beceming heated in the 
cutting operating. The carriers o' of these blades are provided 
with traversin, ng screws g geared together by bevel gearing r and 
by bevel gearing s to a starwheelt. This starwheel 
in contact with a stationary adjustable stud projecting from the 





its | adjustment and for winding back the blad 


front of the headstock as the face-plate ip constitutes a feed 
motion for and automatically advancing the blades p 
carrying the cutting tools towards each other. For preliminary 
les p each extremity of 
the shaft 02 is squared to receive a winch handle. The cutters z 
are fixed in recesses in the opposite inner edges of the blades 
each tool being secured by a wedge eazens - on one side of the 
cutter (shown on a larger scale in A set screw 2 serves 
to adjust the projection of the tool. (Se March 6, 1888). 


FORGING AND ROLLING. 


T. Allen, Reading, Berks. Improved —y 
for Forging or Shaping Articles of Metal or 
Substances, gh 2 Figs.) January 8, on The it oe 
poe sang ys A form irregularly s pe articles that are 
round in transverse section by Pp ig the mate- 
rial to rotate between eccentric concave ~ convex surfaces 
rotating in opposite directions about the same axis, The material 
bs be shaped is fed in at the point where the surfaces are furthest 
rt, as by their rotation about the axis the surfaces approach 
they nip the material and roll it down between them. The concave 
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and convex working surfaces are constituted by dies 1, n, which 
are attached respectively to the circumference of a hollow chuck A 
and _— = inner wheel i, The wheel i is keyed on a shaft d, which 

aaen the hollow shaft c, on which is keyed the hollow 
—" shaft is provided with a bevel wheel engaging with a 
bevel pinion g. By the rotation of the latter the wheel ¢ and 
chuck h are caused to rotate in opposite directions. To make the 
machine more rigid an adjustable roller p is placed on each side 
of the hollow chuck di y in line with the gripping or straining 
point. (Sealed February 10, 1888). 


2499. C, Fairbairn, Sale, Chester, and M. Wells, 
chester, tus for For Rollers 
Conoidal es and other cles of Circular 

(8d. 6 Figs.) February 17, 1887.— 


On each of two pussliel dh shafts A, A, caused by gearing G to revolve 
in the same direction and at equal angular s » are fixed two 
rollers Rand F, the front or roughing roller R having its profile 
—~ approximately asa counterpart of the article to be forged 
the hinder or finishing roller F having its profile sha 
poh as the counterpart of the finished article. e two shafts 
A, A are at such a distance apart that the forging in passing 











through between the pair of finishing rollers F, F receives ite 
accurate size. On a frame B, which is mounted on a pivot so that 
itean be moved toor from the gap between the two sets of rollers 
R, F, there are feeding rollers C, D corresponding in profile with the 
others R, F, but of smaller diameter. This frame B with its rollers 
c,D being retracted, a round bar of metal to be forged is introduced 
between the peripheries of the three sets of rollers, and then by the 
— of the feeding rollers effected by means of a screw $the bar 

gradually pressed in between the rollers R, F and finally through 





by coming | ha’ 





the gap be between them. The extreme end ‘part P of the forging 
been shaped accurately by the hinder rollers F, F whilst 
the part Q behind it has been roughly shaped by the front rollers 
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R, R, the finished part P may be broken or cut off, and then the 
bar can be operated on again, the roughly end Q bein: 
now submitted to the finishing rollers F, F, whilst a fres! 
hinder portion of the bar is acted on by the roughing rollers R, R. 
The surfaces of the rollers may be nate way as shown with shallow 
helical grooves with intermediate bands ; these being inclined to 
the plane of revolution, tend to press the metal of the forging 
lengthwise. The roughing rollers R are provided at their front 
ends with bevel-edged projecting lips r, which act as edges cutting 
into the metal and grooving it deeply, where afterwards the 
roughed part of the forging has to be separated from the finished 
part. (Sealed February 14, 1888). 

5112. J. Riley, ow. Improvements in Making 
Steel Pipes. (8d. 6 Figs.) Apt 6, 1887.—Steel pipes are 
made with end pieces formed out of plates by stamping or em- 
bossing processes. The end pieces are fixed on the pee ex- 


panding the ends of the pipe lengths in the end pieces. 
April 27, 1888). 


13,760. C. Darlington. Improvements in 
of Tabes and in Apparatus there- 

(6d. 4 Figs.) October 11, 1887.—a are a number of conical 

rolls, preferably three, disposed around the tapered mandrel b, to 
the axis of which they are set obliquely, as shown in Fig. 1, so as 
to impart a forward movement to the tube in the direction of the 
arrow. c is the blank from which the tube is to be made ; it is in 
the form of a short cylinder, perforated disc, or ring, and is placed 
upon the mandrel b. The mandrel b is secured against longi- 
tudinal movement, but is free to rotate, and is provided with a 
sleeve i capable of longitudinal movement for the purpose of push- 


ing forward the blank until it is seized by the rolls, which may be 
driven by bevel gearing, as shown. The operation is as follows: 
The sleeve i is withdrawn and a blank ¢ placed on the back end of 
the mandrel and driven forward to the rolls a by the sleeve i. 
The rolls, which all revolve in the same direction, gradually com- 
_ press and reduce the blank, forcing it along the tapered end of 
the mandrel and drawing it out till it leaves the mandrel by the 
smaller or pointed end b!, and extends in the form of a tube d, 
travelling from the mill in the direction of the arrow. (Sealed 
February 8, 1888) 


HOISTING. 


1388. T. H. Ward, Tipton, Staffs. Improvements 
in Hois' Agposes. (8d. 6 Figs.) January 28, 1887. 
--This invention relates to improvements in Weston’s differentia 
pulley blocks, but instead of i ing the di ti of the 
sheaves in the top block in order to obtain a superior purchase 
power they are first reduced as shown at G; Go, and to the side of 
the smallest sheave G, is provided concentric to it a spurwheel G,, 
facing which, and rotating upon the same shaft H, is provided a 
spocket wheel J, with its corresponding hand chain Jy, and having 
an eccentric Jo fixed toits side. Another spurwheel K, surmounts 
and gears with the eccentric and drives the wheel G3. The driv- 
ing spurwheel K, hasan arm Kg extending upwards, and having an 
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extremity Kg bearing and sliding against an abutment L, at as 
great a radial distance from the axis of the pin H as convenient, 
which abutment by preventing its rotation insures that a much 
slower and more powerful one is impa the corr nding 
driven wheel Gg asa consequence of the ratio of the difference of 
the number of teeth contained in those two wheels and the 
number contained in the large one, An improved safety guard M, 
is provided for the chains G4, immediately above the respective 
differential wheels G, and Ge containing it. Fig. 3 represents a 
block for lighter loads, having bevel gear K', G, and a spocket 
wheel chain guide M3, consisting of a spirally coiled bar through 
which the chain passes. (Sealed February 3, 1888). 

2584. A. B. Brown, pehee>. Improvements in 

c Cran 


or Connected with Hydrau es for Ships. 
(sd. 4 Figs) February 19, 1887.—The jib 10 is connected by a 


Fig.l. «0 
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rope or chain 11 to ayard-arm 12. The end of the rope or chain 

~ may be attached either to the {ib 10 or to the yard-arm 12; in 
either case it ts led round a swivelling pulley 18. From the pulley 
13 the rope or chain 11 is Jed over a swivelling pulley 14 to a com- 


bination of tackle pulleys 15 arranged to be actuated by means of 
an hydraulie‘cylinder 16 fixed on the om mast 17. This 
hydraulic cylinder 16 is arranged to effect both the sluing opera- 
tion and the topping or raising and lowering operation. For this 
purpose the hydraulic cylinder 16, in addition to the piston-rod 





issuing through a stuffing-box at its upper end to work the com- 
bination of tackle pulleys 15, by means of which the sluing opera- 
tion is effected, has an extension of its piston-rod issuing through 
a stuffing-box at its lower end to work a combination of tackle 
pulleys 18, by means of which and a rope or chain 19 the topping 
operation is effected. (Sealed February 28, 1888). 


PULVERISING. 


1879. J. W. Pope, London, and R. Pope, Bristol. 
Improvements in Pulverising Machinery. (8d. 4 Figs.) 
February 7, 1887.—The improved machine comprises a ring or 
path B, and a rotary frame D mounted upon a shaft E driven by 
a@ pulley F. This rotary frame is cupped or chambered at its 
outer edges so as to receive a number of balls H, H'. These balls 
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rest perfectly free in the cups or chambers, and upon rapid 
rotation being imparted to the shaft E, they fly out centrifugally, 


and revolve against the path or ring B in the casing, pulverising 
any mate which may be descending through the machine. 


tubular sleeve or ‘‘core guide” %. The core W is mounted upon 
and actuated by the core carrier R, and is baked upon a perforated 
cylindrical shell w which serves as a vent for the escaping gases. 
The mould frame and mould being closed and clamped together 
with the core and core carrier in the position shown in Fig. 1, the 
annular portions of the mould are closed against the rim and hub 
portions by rotating the cam shafts in the upper frame by means 
of the handle f2. The metal is then poured in at the hub, the core 
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carrier R is then, by depressing the lever S to the position shown 
in Fig. 2, forced upward so as to introduce the core into the heart 
of the molten metal contained in the hub portion of the mould. 
After this the mould is allowed to stand until a skin of the casting 
has set, after which the lever handle f? is moved so as to release 
the annular portions J and K, the metal in the mould being still 
80 supported by the lower hub and by the bottom flange on the 
- 1988) its weight cannot distort the casting. (Sealed Drdrwary 
; : 
MISCELLANEOUS. 


3230. Tangyes Limited, Birmingham, and T. 
Jefferiss, Handsworth, Staffs. An Improved Com- 
bined Portable Boiler and Centrifugal Pump and 
Engine. [6d. 3 Figs.) March 2, 1887.—The centrifugal pump 
and the steam engine are arranged on opposite sides of the boiler, 
and are carried on brackets fixed to the sides of the firebox. The 
furnace door is in the front of the firebox. The pump is arranged 
that it can be turned and fixed in any required direction, and can 
be readily uncoupled from the engine, which can then be used for 
other purposes. (Seuled April 20, 1888). 


11,658. E. Edwards, London. (R. Sjiberg, Stockholm.) 
Improvements in losives. (4d.) August 27, 1887.— 
The improved explosive is prepared from nitrate of ammonia which 
is mixed witha solid melted hydro-carbon, and which is gelatinised 
with a liquid hydro-carbon, and contains pure or similarly gela- 
tinised chlorate of potash. (Sealed January 6, 1888). 


14,857. A. Engle, Baxter, Iowa, U.S.A. A Furnace 
for and Process of Burning Wet and Offensive 
Substances, [ls. 1d. 10 Figs.] November 1, 1887.—The im- 
proved process of burning wet and offensive substances consists ; 
first, in volatilising their liquid constituents by means of heat 
generated outside of the receptacle of those substances and con- 
ducted into that receptacle through its walls, then conducting 
the resulting vapours out of that receptacle and irto and through 
fire exterior thereto, and burning the dry residium of those sub- 
t in their place of sedimentary deposit in that receptacle. 





Buffers K of rubber are provided in the base of the ch to 
take the jars of the balls; and a similar buffer L is also provided 
behind the path B. (Sealed February 24, 1888), 


CASTING. 


11,142. H,.H. Lake, London, (B. Atha, Newark, N.J., 
U.S.A.) cere gay Poe the Casting of 
Metal Ingo’ or Bars and to Apparatus 

(lid. 7 Figs.) August 15, 1887.—The molten metal is 
through a duct @ into a reservoir A, which is kept hot by the 
combustion of air and gas entering through pipes a'. The mould 
B is upright and bottomless, and is cooled by means of a cold 
water coil b. On commencing to cast, the mould is closed by 
meansof a plug, which, when the molten metal has become somewhat 


solidified, is gripped by rolls c, cand drawn out of the mould together 
with the adhering semi-solidified ingot. The mould B is kept con- 
tinuously —— with molten metal, and as soon as the lower 
portion is sufficiently chilled it is drawn out by the rolls c. By 
this means an a bar I of any desired length may be produced 
with a mould of limited height. Cutters e, e' attached to recipro- 
cating sliding blocks e?, e*, operated by an eccentric e6, may be 
employed to sever the ingot bar into suitable lengths or ingots. 
(Accepted January 21, 1888). 

14,870. J. Y. Johnson, London. (W. Sellers, Philadelphia, 
Penn., U.S.A.) Improvements in Metal Moulds for 
Casting Steel Wheels. (8d. 5 Figs.) November 1, 1887.— 
The lower frame B of the mould proper is supported on a cylin- 





drical. bed frame I. P is a tubular ‘ housing” concentric with 





the bed frame and the inner rim H of the mould, and containing a 


(Sealed February 14, 1888 


15,008. W. Brandt, Munich, Germany. Improve- 
ments in Fire Extinguishing and Fireproof Compo- 
sitions and the like. [4d.] November 3, 1887.—The im- 
proved fireproof composition consists of a combination of soluble 
glass and salt, together with tungstate of soda, burnt 
alum, borax, and bicarbonate of soda. (Sealed February 14, 1888). 


15,054. M. J. Hartung, Botany, and W. Gallagher, 
Sydney, N.S.W. AnImprovement in the Manufacture 
of Lubricating Oils and Greases. [4d.] November 4, 
1887.—The improvement consists in adding an acid or neutral 
aa soap to mineral and other oils. (Sealed February 14, 

15,164. O. Knublanch, Kohn, 
ments in Production or Recovery of Cyanogen 

mpoun from - and other Gases. [6d.] 
November 7, 1887.—Cyanogen compounds are recovered from 
gases containing the same together with a sufficiency of ammonia 
or other alkali, by passing such gases in intimate contact with 
liquid cronies oxide hydrate or carbonate. (Sealed February 

i; " 

1 E. A. Cowper, London. An Improvement 
in ter Presses, (4d.) November 8, 1887.—The improve- 
ment consists in the employment of filter plates of thin mild steel, 
and having a slightly domed, conical, or conoidal form. (Sealed 
February 17, 1888). 


15,256. 8S. Pitt, Sutton, Surrey. (7. G. Hall, Chicago, 
Iu., U.S.A.) Process of Refining Hydro-Carbon Oils. 
{4d.] November 8, 1887.—Mingled vapours of hydro-carbon oil 
and steam are brought into tact with large surfaces of granite 
heated to a temperature above 420 deg. Fahr., whereby the 
sulphur is caused to leave the oil. The refined oil is recovered by 
— of the escaping vapours. (Sealed February 17 


15,309. J. Davenport, Stoke-on-Trent, Staffs. Im- 

proveasay in the Manufacture of Fertilisers or 

Compounds, [(4d.] November 9, 1887.—This in- 

vention relates to the use as fertilisers of raw iron pyrites in com- 

bination with spent plaster or old disused moulds, or’ with gypsum, 

silica, or with burnt clay, these materials being applied in a finely 
powdered condition. (Sealed February 17, 1888). 


401. H. A. Harvey, Orange, N.J., U.S.A. Improve- 
ments in the Treatment of Low Steel. [6d.) January 
10, 1888.—Ingots or articles of low steel such as Bessemer steel are 
embedded in charcoal in a closed receptacle and heated in a fur- 
nace for some hours to a temperature above the melting point of 
cast iron, with the object of acquiring the properties of refined 
crucible or tool steel. (Sealed April 27, 1888). 


UNITED STATES PATENTS AND PATENT PRAOTICB. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of t law cases in the United States, be 
consulted, gratis, at the offices of Enaurmmaine, 85 and 36, 
street, Strand. 
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AGRICULTURAL ENGINEERING IN 
INDIA.—No. IV. 


CANAL AND DistriBuTARY ALIGNMENT. 


Ir has been already stated that the main line of 
the canal follows the principal watershed of the 
country. The reason for this is plain. As the ob- 
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ject of the canal is to irrigate the country, the main 
supply channel should be situated on the highest 
ground (Fig. 8), as this is the only position that can 
give a complete command of the whole surface. 
Were the canal aligned off the main watershed 
we should have the condition of things shown in 
Fig. 9. Very high embankment would have to be 
resorted to in order to command the highest ground, 
unless this high-lying land be abandoned, or only 
irrigated by the laborious process of lifting water. 
Such alignment will evidently interfere with 








drainage and lead to the swamping of the land be- from the canal, In order to prevent these channels 
tween the canal and the watershed. The same | from assuming too large proportions, and so render- 
arguments apply to the secondary or distributing 

annels. 

Although this principle was clearly recognised 
in the design for the main line of the Ganges | water for the supply of a few square miles of 
Canal, it appears to have been overlooked in country. Their supply had, therefore, to be rein- 


ing them liable to the same objections as were 
urged against the main canal as a distributing agent, 
their channels were only designed to carry sufficient 
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the construction of the distributing channels. It| forced at intervals of two or three miles through 


was very rightly assumed to be a general prin- 
ciple that no irrigation should be done directly 


feeders from the main canal. The main distribu- 
taries were also provided with escapes at intervals. 





from the main line of canal or principal branches, | The result of this system, carried out fully, is a 
as the cost of making numerous outlets in the great gridiron arrangement of water channels like that 
banks would be large, and these outlets would, in| shown in Fig. 10, or a modification like that 


high banks, 
order to effe 


be a fruitful source of anxiety. In| shown in Fig. 11.. The designer, in a circular 
ct the distribution of water with as | addressed to his executive officers, particularly 


little danger to the main canal as possible, Sir impressed upon them that the alignments of 


Proby Cautley designed two main distributing | the main distributaries and feeders must be 


channels running parallel to a 


nd at a short distance | made with care and intelligence, that straightness 























$A A ETE TR SG pa 










556 


ENGINEERING. 


[June 8, 1888. 








and regularity must give way to the exigencies of 
the ground. The system, however, was incom- 
patable with the watershed alignment mentioned 
above, and it was found that most of the drainage 
of the country was intercepted and collected in the 
pockets A A, where it swamped the fields and 
breached the distributary banks. When this system 
was found to work unsatisfactorily, it was deter- 
mined to break the continuity of the right and left 
main distributaries so as to offer less obstruction 
to the flow of drainage water. Extensive remodel- 
ling schemes were therefore undertaken on the 
lines indicated in Fig. 12. The main distributaries 
were broken up into a series of independent 
channels, 

The result of this remodelling was not altogether 
satisfactory, the distributaries still crossed depres- 
sions in many places and passed through a great 
deal of barren land. Meantime other canals were 
being constructed in the North-West Provinces 
outside the Do-ab, and in order to avoid repeating 
the mistakes that had been made in the Ganges Canal 
branches, some of their distributaries were aligned 
as shown in Fig. 13. These channels were not de- 
signed to make certain fixed angles with the canal, 
but intelligently laid out with due regard to the 
nature of the country. They were, however, ranged 
out in perfectly straight lines. There is a simplicity 
about this arrangement that recommends itself to 
the engineer were it compatible with efficiency in 
other ways. 

In the alignment of distributing channels we 
should keep the following obvious principles in 
mind : 

1. To keep the water on the highest ground. 

2. To avoid as much as possible heavy embank- 
ments or deep digging, as the former are always a 
source of anxiety, and in the latter the water is too 
far below the surface for irrigation purposes, and 
both are expensive. 

3. To avoid passing through tracts of rotten or 
sandy soil. 

4. To avoid crossing drainage lines as much as 
possible. 

The method of aligning branches and distri- 
butaries on the watersheds (Fig. 14) gives the nearest 


approach to fulfilling these conditions, but no 
system, if slavishly adhered to, can give altogether 


satisfactory results. It will be asked why this 
system was not adopted earlier by canal engineers. 
The answer is that the existence of watershed lines 
connected with the main watershed of the province 
was not clearly understood. 

In the sketches above referred to the drainage 
lines have been indicated in firm continuous lines as 
streams, but to the eye of an untrained observer the 
plains of the Do-ib appear perfectly flat. Often, in- 
deed, the slope is not more than Gin. ina mile. After 
a very heavy rainfall the plain, covered with a few 
inches of water, will have the appearance of avast lake 
reaching for miles and miles. Watch this water as it 
subsides you will notice sluggish currents setting in 
certain directions. As it falls still more, long 
winding depressions will remain full of water. 
Follow these depressions in the direction indicated 
by the current and you will eventually arrive at the 
outfall into some ravine or stream. During the dry 
seasons, especially when the plain is covered with 
standing crops of varying heights, it is almost im- 
possible to recognise the presence of these de- 
pressions, and quite impossible to tell in which 
direction rain water would flow inthem. Fig. 15 
shows the plan of a piece of ground, such as is often 
met with in the districts irrigated by the Ganges 
Canal. The dividing depressions are shown by 
arrows. The watersheds or spurs are indicated by 
the dotted lines, and these are the lines that should 
generally be adopted for distributing channels. If 
we plot sections for any of the dotted lines we shall 
find an almost uniform slope in the direction in 
which the canal water will flow. The result is that, 
with the judicious introduction of falls, the water 
surface in the channels may be kept at an almost 
uniform level with regard to the surface of the 
ground, But if we take any section, A, B, OC, D, 
such as would be given by a line running nearly 
parallel to the main line, we shall have the depth of 
digging or height of embankment constantly alter- 
ing. The drainage at B, C, and D will be inter- 
cepted, and would necessitate the introduction at 
those puints of culverts to carry off the rain water. 

The construction of a contour map showing the 
positions cf the depression and ridges fora large 
tract ofcountry isa work of considerable labour, 
No surveyor, however skilled, can follow with abso- 





lute certainty the lines of drainage during the dry 
season, He can obtain a great deal of information 
on thesubject from the villagers. But such in- 
formation is not always reliable. The natives are 
exceedingly suspicious, and look on any innovation 
with distrust. 

In order to obtain accurate data for the compila- 
tion of a large scale contour map of the country the 
following steps are usually taken: The surveyor 
personally inspects the country during the rainy 
season, and marks down upon the village maps tho 
direction of the flow of drainage water in each 
village. When these maps are put together, an 
accurate representation of the drainage system is 
obtained. This work involves great exposure during 
the most trying and unhealthy season of the year. 
Parallel lines of levels at intervals of a quarter of 
a mile or so will enable the contour lines to be 
drawn in. (Levels were taken 500 ft. apart in every 
direction all over the tract of country to the north 
of Roorkee, containing the first thirty miles of the 
Ganges Canal). In India these levels may be taken 
during the cold weather, but most conveniently 
during the spring when the winter crops have been 
cut. This work requires great accuracy. The slope of 
a distributary bed is sometimes as low as 4 in. a 
mile. The greatest care must be taken in marking 
the formation levels of such a channel. A feature 
in Indian levelling is the length of the shots that 
can be taken. Theseare often 500 ft. or a furlong. 
Perhaps the greatest safeguard against inaccuracies 
creeping in, is to make it a rule always to place the 
instrument exactly midway between the two sta- 
tions. Surveyors in Iadia almost always employ 
pegs driven flush with the ground to mark the 
stations. The tops of these are rounded and the 
native staff-bearers have no excuse for shifting 
their staves about or working them into the soft 
ground. It is difficult to get natives to hold 
the staves perpendicularly ; they are therefore 
taught to wave the staff backward and forwards 
in the line of sight, keeping the bottom firm upon 
the peg. The lowest reading observed is of course 
that seen when the staff passes through the per- 
pendicular, and is therefore the one taken. Adopt- 
ing these precautions, and avoiding levelling in the 
middle of the day when the mirage renders the 
readings indistinct, the greatest accuracy may be 
obtained. Natives make very accurate levellers, 
but their results are not always trustworthy. Trial 
lines of levels are usually plotted from the angles 
taken with a compass attached to the level, but 
some engineers have now given up reading angles, 
and mark down the position of the station direct 
upon the village map. The position of a station 
may be easily recognised by the shapes and sizes of 
the adjoining fields. 


TrRIGATION Maps. 


Mention has been before made of the village 
maps. They containa great deal of useful informa- 
tion, and we now propose to show how a large scale 
map, which is essential to the working out of an 
irrigation project. may be prepared from these 
maps with the assistance of the village records. 

The village maps, as originally made for the use 
of the civil authorities, are outline maps showing 
the village boundary and every field in the village. 
Each village has a separate sheet. Each field is 
distinguished by a separate number, by which it is 
always retarted, to in the village records. These 
maps are known in the Do-ab as ‘‘shejras.” They 
are printed in the vernacular of the district, some- 
times on paper, but latterly, as they have to stand 
a deal of rough usage, and as great accuracy is not 
an essential, on linen cloth. In most cases the 
different kinds of soils, such as rich, average, or 
sandy, are indicated by dotted lines of different 
colours running round the tracts. 

The books that contain the description of the 
fields are termed ‘‘khusras.” These maps and 
records are kept in the charge of an official whose 
duty it is to keep up all statistics concerning the 
village, and to enter in them any changes that may 
occur in the ownership or boundaries of the land. 
He has also other duties to perform, such as keep- 
ing registers of crops, births, deaths, &c. In fact the 
‘* putwari,” as he is termed, keeps up a complete 
history of the village. The post is generally an 
hereditary one. 

In addition to the information already afforded 
by the village map, the agricultural engineer for the 
construction of his large scale map requires to know 
what land is suitable for irrigation, what lands are 
to be avoided on account of the sandy or barren 





condition of the soil, or on account of their being 
swamped during the rainy season or already irri- 
gable from wells or tanks. This information is 
obtained from the khusras, and transferred to the 
village maps. It is customary to surround the tracts 
already irrigated with an emerald green line. Gene- 
rally speaking this will denote that canal irrigation 
is not to be introduced into such tracts. ds 
swamped during the rains are coloured dark green, 
barren lands yellow, and sandy tracts brown. Good 
dry culturable land is left plain, and this plain area 
is that for which irrigation is to be provided. Itis un- 
necessary to distinguish between rich and averagely 
good soil, as both are suitable to irrigation, and 
take about the same quantity of water. 

As the engineer has already marked the drainage 
lines he has now got all the data requisite for the 
compilation of his map. An outline map of the re- 
quired scale—say 4in. to the mile—showing village 
boundaries only, is prepared, and all details are 
copied off the village shejras, which are generally to 
a scale of about 16 in. tothe mile. Any mistakes in 
marking out the drainage lines that have been made 
will become apparent when the maps are put to- 
gether. The map will now (with the exception of 
the dotted lines) have the appearance shown in 
Fig. 18, page 555. 

It is as well to keep the details of the levelling on 
a separate sheet (Fig. 17). To obtain the contours 
parallel lines of levels are run two to four furlongs 
apart. Personal inspection will enable the contours 
to be laid down with accuracy. The watersheds are 
now marked in dotted lines, and these will gene- 
rally represent the lines for proposed distributing 
channels. 

Let us examine Figs. 17 and 18 with a view to 
determine the best alignment for minor distributing 
channels in the piece of country represented. We 
will assume that the pusition of the Hiranabad dis- 
tributary, which is to supply the minor channels, 
has been already decided upon. For the irrigation 
of Bundergarh and Biliapur the line A B C (Fig. 17) 
is the best as far as levels are concerned—it has a 
good uniform shape and is direct. But this line 
passes through the middle of a well-irrigated tract 
(Fig. 18) and would probably interfere with existing 
irrigation. The alternative line A D C is less direct, 
but is satisfactory as to levels, and passes almost 
entirely through dry culturable soil. This latter 
is, therefore, the line that will probably be adopted. 
The line E F (Fig. 17) is the watershed line for 
irrigating Hatipur. It crosses drainage near 
Titarpur, but this drainage is local, due to the pres- 
sure of a worn-down road, and E F is the true 
watershed. In Fig. 18, however, we see that this 
line passes first through sandy soil, then through 
a grove of trees, finishing up in waste uncultur- 
able soil, and it is evident from the smallness 
of the homestead of Hatipur, that the soil is poor 
and cannot support many inhabitants. It is, there- 
fore, improbable that it will pay to construct the 
channel E F. Possibly it may be advisable to con- 
tinue the line across the drainage line, providing a 
suitable crossing at F, into the village of Ghora, 
which appears to contain good culturable land. The 
line G H is a much more satisfactory one, it is on 
the watershed, has a good slope, and passes almost 
entirely through dry culturable soil. 

The village of Bundergarh being almost entirely 
irrigated from wells, will in all probability be de- 
barred from using canal water. This question of 
debarrring villages or tracts of country from canal 
irrigation is important and will be discussed later on. 

We have now followed the process of compiling a 
complete irrigation map for a few square miles of 
country. It will be seen that we have on the map 
not only all the data for determining the align- 
ment of distributing channels, but also data from 
which the area commanded by each channel may 
be calculated, and consequently the size and sevtion 
of the channel determined. The bed slopes of the 
channel will depend partly on the composition of 
the soil and partly on the level of the water 
surface in the supplying branch. It will be seen 
from the above that a great deal of personal in- 
spection and earnest consideration is required be- 
fore the engineer can finally lay down the lines for 
even a minor distributary. 





MODELS AT THE GLASGOW 
EXHIBITION. 
THERE is a fair collection of models in the Glas- 
ow Exhibition ; had we been writing before the 
Tiversoal Exhibition we should have said there is 
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an unequalled display of ship models, but the col- 
lection at the Mersey port must take precedence of 
that of Clydeside in this respect. Perhaps the 
result is not altogether to be wondered at, for in 
sending to Liverpool shipbuilders felt that they 
were appealing more directly to their customers the 
shipowners, whose great centre is at that port. On 
the other hand the Clyde is more directly a ship- 
building river, and its competitors in other parts 
of the kingdom may perhaps not feel so very dis- 
posed to send samples of their skill into the camp 
of the enemy. In addition to this, the Liverpool 
Exhibition had the advantage of those two won- 
derful collections of models contributed by Lloyd’s 
and the Bureau Veritas, an exhibition in them- 
selves. 

But however Glasgow may compare with Liver- 
pool in this respect, it must be admitted that we 
have this year a very fine collection of models at the 
Kelvinside show. The most interesting of these 
is the splendid model of the City of New York, 
lately launched by Messrs. J. and G. Thomson, of 
Clydebank. This production must surely transcend 
anything in the way of ship models ever yet pro- 
duced ; and it may be said in passing, that how- 
ever much (or little, for we find it is necessary to 
be very careful in speaking comparatively of these 
big provincial rivals) the Mersey collection may 
have excelled that we are now dealing with, the 
Clyde Exhibition bears the palm for individual 
merit in possessing this splendid model of the City 
of New York. The cost of these beautiful produc- 
tions is something that would scarcely. be credited 
by those unacquainted with such matters. The repre- 
sentation of this latest Clyde marvel must certainly 
be represented by a sum well on in three figures, 
for a very much plainer production is stated to have 
cost 7001. The value of all the ship models shown 
in the Exhibition must be very many thousands ; 
they would be about as valuable, in fact, as a first- 
class gallery of oil paintings. Close by the Clyde- 
bank vessel (a full account of which will be found 
on pages 248 and 260 ante), is shown what is to be 
its great rival, a proposed vessel by the Fairfield 
Company. This vessel is stated to be for the Guion 
Line, and, we are informed, the keel is to be laid 
in about a week. She is to be 560 ft. long by 63 ft. 
wide by 52 ft. deep, and 11,500 tons gross. It is es- 
timated that she will be able to cross from Queens- 
town to New York in five days. It would be 
interesting if we could add how much coal she will 
burn onthe job. The Fairfield Company’s display 
adjoins that of Messrs. Thomson, but the two 
models are placed on opposite sides of the stands, 
so that they cannot be seen together; and it is in- 
teresting to see the number of people, mostly thick- 
set full-bearded gentlemen with a strong Clydeside 
accent, who run from model to model trying to 
carry the elements of each in the mind’s eye for 
making a comparison. So far as we could judge 
by following these tactics, the Fairfield boat is not 
so fine in the ends as the Inman vessel. She has 
not so flat a floor, there being some rise from keel 
to the turn of the bilge, whilst the Clydebank boat 
is as flat as a barge. The latter, however, has a 
plate keel whilst the other has a bar keel, It 
would to some extent follow that the rise would 
be compensated for by greater length of floor. 
Elder’s boat also looks higher than the Inman 
vessel, but the former is plated right up to her 
uppermost deck, whilst the City of New York 
has an open space, the promenade deck being 
carried by stanchions, as may be seen by our 
illustration on page 260 ante. The proposed vessel 
is to have a turtle-back deck at the bow and stern, 
though not raised above the level of the other deck, 
whilst Messrs Thomson’s boat has one long deck 
from the taffrail to the extreme bow, though there 
are coamings forward to check the flow of water 
aft. The Inman boat has the advantage of the 
handsome schooner bow which all vessels of this 
line possess, whilst the Guion liner is of course to 
be straight stemmed. In rig, too, the former vessel 
has the advantage, so far as appearance goes, as she 
has three masts, the foremast with yards, whilst 
the other boat has two very small, not to say puny 
looking sticks. Both vessels are twin screw. The 
Guion steamer has a very fine captain’s bridge, or 
what is so-called, for in reality it is a deck in itself, 
being between apparently close on 70 ft. long and 
nearly the whole width of the ship. It is about 36 ft. 
above the water, to judge bythe model. This is placed 
forward in about the same position as Mr. Biles has 
put his arched cabin top, which certain irreverent 
wits in Glasgow aver he copied from the roof of 





Charing Cross Station. He has not therefore been 
able to give such spacious accommodation to his 
captain, who will have to be content with the usual 
prowl athwartships. 

Such appear ‘to be the chief differences between 
the outward elements of design in the two ships 
so far as can be judged by the models shown. 
As models Messrs. Thomson’s exhibit is far 
away the best, but this has much to do with 
the model maker. The detail of the City of New 
York’s presentment is most beautiful. The six 
machine guns, the hydraulic cargo gear, and the 
thousand and one objects on the deck, have all been 
produced in the most perfect manner; not even 
forgetting the silver-plated hoods to the ventilators, 
unless indeed they are solid silver. 

For the present we will leave the other ship 
models and turn our attention to model engines. 
As we have before stated, marine engineering is but 
poorly represented at the Exhibition, thatis consider- 
ing the absolute pre-eminence of the Clyde as a ship- 
building centre. Itwould have been perhapstoomuch 
to expect a real full-sized marine engine of the larger 
type, for such things are big to move and difficult 
to erect ; besides which, as an eminent Glaswegian 
characteristically remarked, ‘‘ Engines are built on 
Clydeside to earn money not to be stared at.” But 
if there are no real big engines there are one or two 
most perfect models ; and here again we think the 
Exhibition may claim to have distanced all competi- 
tion in showing the most beautiful engine model 
ever produced. Weare not sure whether we would 
award the palm to that shown by the Fairfield Com- 
pany or that from Messrs. Denny, of Dumbarton, 
but it will arouse no jealousy whichever way the ver- 
dict may go—we are speaking now of the models as 
models—for they are both produced by one maker, 
Mr. David Carlaw, we believe a Clydeside man. 

The Fairfield model represents the triple-expan- 
sion engines fitted by the firm to the steamer Aller 
and her sister vessels. The cylinders in the original 
are 44in., 70in., and 108in. by 6ft. stroke, the 
power being 7500 indicated. A notable feature in 
the model is the thrust bearing, the top brass of 
which is taken off, showing nine removable collars, 
with water service. The valves are worked by 
the Bryce-Douglas gear,* and all the valves are 
of the piston type. Brown’s combined steam 
and hydraulic gear is used for reversing. There 
are two air pumps worked by side levers in the 
usual way from the high and low-pressure en- 
gines. There is a steam cylinder, with piston, 
placed in front of the engine on the high-pres- 
sure standard for working the throttle valve. 
The circulation is by separate centrifugal pumps as 
usual in these vessels. The turning engine is for- 
ward, and works by worm and wheel as usual, This 
model is, as we have said, a beautiful piece of work 
—and, indeed, it ought to be, for it cost 1500/. 

If we give the Fairfield engine priority on account 
of its combined qualities of magnitude and beauty 
of appearance, we think we should award the 
model of one of Messrs. Denny and Co.’s quad- 
ruple compound engines, shown not far off, the 
preference, if we judged by the latter quality 
only. Mr. Brock’s design, however, lends itself 
more readily to artistic treatment. In this model 
every detail is reproduced, the polished nuts on the 
back part amongst the pumps affording a perfect 
constellation of brilliancy against the dark back- 
ground of the condenser, reminding one of nothing 
so much as a tropic midnight sky. The colour 
chosen for the painted parts of the Dumbarton 
engines is better than that of the Fairfield model. 
The latter has yellowish green standards and pea- 
cock blue cylinders, a highly fashionable combina- 
tion doubtless, but not so rich yet simple-looking 
as the dark green of Messrs. Denny’s model. The 
original of this is the engine of the Buenos Aires. 
The cylinders are 32 in., 46} in., 644 in., and 92 in. 
in diameter, by 5 ft. stroke. The indicated horse- 
power is 4300 with a boiler pressure of 170 lb. The 
cylinders are \ogags in pairs tandemwise, there 
being two cranks. There is only one stuffing-box 
between each pair of cylinders, and the arrange- 
ment is such that there is very little vertical space 
taken up by the tandem arrangement. The device 
is well shown in the model, a door in the casing 
being taken off for the purpose ; but as we are about 
to illustrate Mr. Brock’s design we need say no 
more about it for the present. 

Going a little further along the main building, 
where these models are situated, we come to an ex- 
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ample from Tyneside. This is a large model, quarter 
scale, of the triple-expansion engines of 1100 indi- 
cated horse-power made by Palmer's Shipbuilding 
Company, of Jarrow. Itis a very different production 
to the works of art we have been considering, and 
bears evidence of having been made in shops accus- 
tomed to turn out very much heavier work. But if 
the Jarrow model will not compare with the Clyde 
productions in point of finish, it has this advantage, 
that it is an honest working job that could turn 
round by its own steam and indeed could drive a 
very fair-sized launch if necessary. The other models 
are cabinet gems, not to be taken from their glass 
cases. This is a work-a-day example of engineering 
work, Weare not aware whether the other models 
are in the fullest sense working models, but even 
if all their internal parts are perfect, none but a 
Vandal would think of turning steam into them. 
It would be like taking a panel by Rafaelle to stop a 
gap in the wall. 

The model of the Orlando and Undaunted shown 
by this company is a fine piece of work. These 
vessels, as may be remembered, are 300 ft. long by 
56 ft. wide and 31 ft. 3in. deep. The displace- 
ment is 5000 tons. The model is interesting as 
showing what can be done in ship design to get high 
speed with great breadth. The result is not pretty 
to look at, the fine water lines of the long entrance 
and delivery giving a short bulging middle body, 
the effect of which is much increased by the tumble 
home above water. But if this pot-bellied appear- 
ance is not pretty to look at—from an sesthetic point 
of view, for to the naval architect it is doubtless 
pleasing enough —it is good for speed, as the vessels 
realise at sea an average of 194 knots. 

Returning to the engine’ models, the next we 
meet in this section is an exhibit of Messrs. J. and 
G. Thomson, representing the engines fitted by that 
firm into the Union Company’s boats Athenian and 
her sister ships, and the City liners City of Cal- 
cutta, &c. These engines are only ordinary two- 
cylinder compounds, and we have become so blasé 
to such homely fare by a course of triple and quad- 
ruple expansions (how soon in their turn to become 
obsolete who can say ?), that we pass to the next 
show, remembering as we go the excellent work 
done by these engines in times past, and the excel- 
lent work their makers are still turning out. 

This next show is Messrs. Hawthorn, Leslie, and 
Co.’s model of the two sets of port engines of the 
Sardegna. As our readers may remember, this 
model was shown at the Newcastle Exhibition. 
The great Italian warship is to have four sets of 
triple compound engines to indicate in all 22,800 
horse-power. The two forward engines are to be 
disconnected at ordinary times, but in action all 
will be coupled up, thus giving an enormous speed 
when required without the drawback of having to 
fill a lot more cylinder space than is necessary when 
top speed is not wanted. 

The last models of engines we have to notice to 
complete the list is a set contributed by Messrs. 
Wigham, Richardson, and Co., of Newcastle. They 
represent a set of triple-expansion engines of 
5000 indicated horse-power. The cylinders are 
placed in line, there beingthreecranks. The high- 
pressure cylinder is in the middle, and the exhaust 
steam from this passes forward to the second 
cylinder, the exhaust from which in turn passes 
round to the low-pressure cylinder. The latter has 
a slide valve placed at the back, it being actuated 
by an eccentric off the main shaft through the 
medium of a rocking arm or lever. The other two 
cylinders have piston valves worked by eccentrics 
in the usual way. The engines are so designed, we 
believe, in order to get the equable turning moment 
of a three-crank engine without occupying much 
more space fore and aft than the ordinary, or, we 
should say, old compound engine, 





THE AMERICAN INSTITUTE OF 
MINING ENGINEERS. 
(From our New York CorREsPonDENT.) 
(Concluded from page 511.) 
Toe Watrnam Wartcu Factory. 
Severat other machine shops at Fitchburg were 
visited, and the party then took their special train 
and soon found themselves in the celebrated town of 
Waltham, where the American Watch Company has 
a large factory employing some 3000 hands, a large 
proportion of them being young American girls 
from sixteen to twenty-five years old. The wages 





paid vary in the case of the men from 3 dols. to 
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5.50 dols. per day, the average being about 4.10 
dols. The women earn about 1.75 dols. per day, 
although some get 2.60 dols. It is stated that in 
making a watch it requires 3746 distinct mechanical 
operations, and that there are 150 separate pieces. 
There was given an opportunity on this occasion to 
gothrough many departments, and see very many 
beautiful mechanical movements. Some of the ma- 
chines were so delicate and exact that they seemed 
almost intelligent. But whatever might be said of 
the machine’s intelligence, there was but little 
doubt regarding that of the operators, who not only 
understood fully the working of the machine, but 
the ‘‘ whys” and “ wherefores.” They could un- 
doubtedly take apart and put together the me- 
chanism they superintended, and knew the function 
of each portion. Some of the screws were almost 
microscopic, and their delicate threads could only 
be noted by a magnifying glass; but the jewels 
attracted much attention, and the delicate manner 
in which they were shaped was greatly admired. 
It would require great space to describe all the 
processes, and, moreover, ENGINEERING gave a 
pretty elaborate accouut of the Waltham watch 
exhibit at South Kensington some three years ago. 
It is the intention of the writer at some future time 
to devote a day to Waltham, and if this idea ever 
reaches accomplishment, the readers of ENGINEER- 
1nG may look for a further and more detailed 
account of this wonderful factory. Strikes are un- 
known, and it really seems to be almost Utopia. 
The health of the operatives is most excellent, and 





amusement and instruction are provided by the 
company, while as to the quality of the watches 
that is too well known to need even comment. 


Tue Boston Hor Water System. 


It is believed that all the party got safely away 
from this factory, and some of the members then 





went to Watertown Arsenal tosee the Emery testing 


Fig, 2. 


machine, already described and illustrated in En- 
GINEERING, but all assembled in the evening to | 
listen to a paper on the Boston ‘‘ Hot Water | 
System,” which was presented by Mr. A. V. 

Abbott, its chief engineer. He stated the object | 
of this system was to distribute heat from point to 

point. The system was described as follows: At | 
a central station there are boilers, the number | 
varying according to the demand in the district to | 
be supplied ; from the boilers the water is pumped 
through the mains laid under the street, and returns 
to the boiler, thus maintaining a steady circulation 
for the purpose of keeping a constant temperature in 
the supply main, At various points in this main small 
pipes extended to the houses or stores, and at these 
localities it may be drawn off for use. After the 
water becomes cooled it returns through a second 
pipe into a second main laid under the first, and 
which returns the cooled water into a tank, from 
whence a second pump forces the water back into 
the boiler. In the Boston plant the return mains 
are so laid as to return the cooled water by gravity, 
but the engineer stated it was possible to so arrange 
the house appliances as to return water over a 
grade higher than at the point of location. The 
water is delivered at 400 deg., which is equivalent 
toa pressure of 250lb. to the square inch, allowing 
100 1b. for loss of pumping friction ; the total pres- 
sure on the main would never exceed 400 lb., while 
it had been tested to 40001b. The loss by radiation 
in the supply pipes did not exceed 14 per cent. ina 
length of two miles. The heat not utilised or 
radiated was returned to the boiler. The loss on the 





return was about 1} per cent. Hence the total loss 
would not be more than 3 to 4 per cent. The water 
came back at a temperature of 150 deg. to 160 deg. 


The system was one which could be applied to the | 
purposes of cooking in any case where a temperature | 
Broiling could not | 


of 400 deg. was found ample. 
be done by such a method, because it involved the 
presence of live coal; but all cooking requiring a 


less temperature than boiling could be accomplished 
by a range constructed for the purpose. The pipes 
were protected from loss of heat by radiation by a 
coat of asbestos, the whole being laid in a pipe 
within two brick arches, one built within another, 
Such was the efficiency of this protection that when 
the steam pipe showed 380 deg., the temperature 
shown by a thermometer within the inner brick 
arch did not exceed 110 deg. So far no repairs had 
been necessary. 


THE TyLer Tuse Works. 


The next day, February 24, various excursions 
were made to objects of interest around the city. 
Among them was the Tyler Tube Works. The pro- 
cess followed here is to take the pipe strip to two 
scarfing machines, after which it goes to a gas- 
heated bending furnace; after bending the tube 
goes to the welding furnace also heated by gas, and 
in front of which is a 24-in. welding train, through 
which the pipe is drawn. It is then reheated and 
again put through the welding train, and after- 
wards over a 24-in. reversing finishing train. It is 
finally straightened by hand and finished. The 
special interest at these works is the employment 
of gas furnished by a series of producers, and 
made from Westmoreland coal, about 6 tons per 
day being required. These works have a capacity 








visited the factory of the Martin-Wilson Auto- 
matic Fire Alarm Company, and later the central 
office of the same company. As this is a com- 
paratively new enterprise, and is meeting with 
considerable success in Boston and elsewhere, 
your correspondent was extremely interested in 
it and its methods of: working. The New Eng- 
land Insurance Exchange, as well as several 
Boards of Underwriters, have given this com- 

most favourable indorsements, and it is 
believed that a description of its methods and a 
portion of its apparatus will be found of consider- 
able interest, 

In the first place, this system works in a closed 
circuit, and is provided with appliances to overcome 
grounds or breaks. When the current passes unin- 
terruptedly over the lines, there is no indication, 
but in case of any interruption, not alone is the 
signal given, but the locality is shown ; a provision 
is further made in the thermostat to close the cir- 
cuit after sounding an alarm, so that some marked 
difference of alarm indicates a break in the line 
where the continuity of the circuit is not restored. 
The apparatus consists essentially of a thermostat, 
Fig. 1, to which the wires are attached as shown. 
Inside this thermostat is a thin copper tank con- 
taining naphtha ; Fig. 2 illustrates this tank. 

The expansion of this fluid will exert a pressure 


Tue Martin-WIitson Automatic FrrE ALARM, 


of 50 tons per day and make all sizes of boiler 
tubes and pipes up to 7 in. 


THe THomson-Hovuston Exectric Company. 

Among other places visited were the works of 
the Thomson-Houston Electric Company, at 
Lynn. Here were seen several electric welding 
machines in which round rods of iron and steel 
of various sizes were united. The largest diameter 
worked thus far was 1?in. These welds are butt 
welds, and the process is to firmly clamp the parts 
to be united in two arms, and after bringing their 
ends together to pass a powerful current through 
them ; the imperfect contact produces a welding 
heat, and by a screw attachment the parts are 
drawn together and a weld secured, borax powder 
being used in the process. Two rods were shown 
welded, and afterwards polished, but the line of 
jones could hardly be discerned. A .Thomson- 

ouston motor of 5 horse-power was shown, which 
was attached to a centrifugal pump, and also a 
larger one, 15 horse-power, which ran a wood-work- 
ing shop using saw drills, &. The methods of 
winding armatures and constructing dynamos were 
also shown and admired. 


Tue Martin-Witson Avromatic Fire ALARM. 
During the afternoon some of the engineers 





of 34 1b. upon the circuit-breaking switch. The top 
of this tank is concaved to a depth of 4 in., so that 
the lever or switch, also shown, may have room to 
pass, and so make the circuit again after the passage 
of the first alarm, and by this means it rings the 
floor alarm, giving its number as first, second, or 
third floor, These thermostats are placed in every 
400 square feet of ceiling. An indicator (Fig. 3) 
completes the apparatus, and is placed in the office 
of the building to be protected, or in some conve- 
nient point in it, the assumption being that the 
building in question is sufficiently large or suffi- 
ciently important to require an enunciator ; if not 
sufficiently large, it can be connected directly with 
the central office of the Martin-Wilson Company. 
Suppose, then, the thermostat is in position, and 
the naphtha is heated beyond 130 deg. Fahr., it 
expands and forces up the thin cover of the tank. 
Above the tank and extending across the inside of 
the thermostat case is a bar of vulcanised fibre, an 
insulating material, which has metallic caps affixed 
at each end, which are connected with the binding 
posts where the wire is attached. Fixed to one of 
these metallic caps by a pivot, and in its normal 
condition bearing on the lower part of the cap at the 
other end of the bar, is a metallic lever switch. On 
the production of gas in the tank there is an upward 





O 
Z 
ey 
fx) 
(2) 
Z 
v 
Z 
(2) 


June 8, 1888.] 








SI pN4s JoL11v9 oy} 10j 03d yuvipenb oyy, ‘pnys v1yxe 
04} JO O8N OY} YNOYFIM 4nd oq Uv SpvoIq} puvYy-FJo] 
10 4y3INYy «‘BuLrveS ynu o[qnop sey Mois SIYT, “peg 
oY} episut pooeyd motos 043 Aq 3u199n0 Mo108 10f pu 
‘qyeqs yoeq oy} Aq Sutovjans pu SuTptys Jof 8}se1 opts 
xojdnp yzIM poSuvire st osvtiieo Surpys oy, “uresys 
[VUOIS10} sso] YI SMO AOIAvOY SIvEq PUB soRJINS 
Sutpin3 oy} uo 19M Sse] PUL UOTJOLIZ SSO] _YITM soAoUr 
OSeLIIGO OY} SPITS 9804} YRIAA ‘“Se[SUV 4 SII ore soprTs 
Surpin3 oy} pue uowyoes Zuoijs ACA JO SI poq oy, 
*popooyfo Suyy St MoLS PUL IBA] JoYOyVA 
JO quoweZuvsie A1cutpso O44 10A0 OUIT} WI SuLAvs yeord 
ev fuoyour samod Aq (y43ua] o113Ue 831 peq oy} sqz0d 
-dns yqorqa) oye{dpeq 944 uo epl[s 0} pesur.ie st pue 
Y4Sug] Ul “FET St poq Surprys 10 esooy oy, ‘smel Sard 
-dii3 ejqeziod yytM poptaoid st puv Joqyourerp Ut “47g ST 
9ze[d soe oy, ‘syUoULoItUbar 4Ins 04 Yva1q 944 WO YP 
Aue opeul oq uvo pue ‘apt ‘lg 43g pu JozOUTEIp UI 
"439 09 dn yIOM using pue 4IUTpe [LM ‘oAoqe 07ea48NqIT 
OM YOM ‘oye, yeorq Buryyno-Moios pue ‘Surovpins 
‘Burpys ‘Surjoe-spas ‘pores3-a[qo14 013900 “ul-Fg, AHL, 


« GHLVYT AVAdd GHUVAD-TIdaUL 





"ye OT UNIS 0} SuryyAue you sva o10Y} FVYZ USE OALY 
qysiu efqnol} siy 4ynq ‘yfesutry peAofus oavy plnom 
Ja]quinis Uiog-jeinyeu 8 ueAgq “gueutfolfue no a07 
iamod 1f6y} Ul [[e@ prp s}soy Ino puv ‘orjsvIsnyzUE 
pue oF1e] sem ooUBpUdzze oY, ‘sraquiout e493 Aq 
possnostp Alqe o10M pue ‘pozuesoid or0jozo10y Aue 
0} 4se10zuI ut [enbe o10M sioded oyy, ‘“surhes yno 


-Y}IM 8005 sso00ns B SUM SaTJOOU MOYO oy} 4eUT, 
*‘pouinolpe seam Surjoout oy} syueyy Jo 80304 
AIVW0Z8ND 04} 194FV “LIST st ‘Buryoour oy} ye poqooye 
es0y} Sarpnypout ‘diysaeq wout yuoseid [e404 OYJ, “perp 
SAVY 97BIDOSSY OUO PUR sIEquIEUI UBAGTO { pezeTO 
190q SAVY SO}BIDOSSe GZ PU s1dquIOU QNZ reef oYy4 
Sung “sesuedxe uvyy sozvei3 ‘sfop g§zgg 10M 
qeak jo sjdreoer [enjoy = ‘sjop G]{gF ‘snidans { spuoq 
8948}g pozyU Jo oseyoind oy} ut popusdxe yunome 
Sutpnpout ‘‘sjop 199°gT sesuedxe pu ‘sop 79z‘sz 
e1em ‘reed oy} Jo SutuUlSoq 4 couRleq ot} Surpapout 
‘geet ‘Tg Azenuee Surpuo avo oy} 10z s00INO8 [Te 
wolj 8}d1900yT «= ‘PRI BVM [IOUNOD oY} Jo y10der oY4 
pue ‘pozyiuipe Suteq siequiour Arviouo0y anoy 10} 
peqoa or0M ATQUNOD OY} Jo szred [[e WOT, suequIOUI 
mou got ‘ABojouyoay, jo oynqysuy oy} 48 ploy 
SVM 4] ‘“SuTZeeut sty, posopo uortssos Surlueso oy, 
‘SUOIZE][VISUL FYSIT OLyOo[o Jo uoTye[NZe1 oy} 10J 
sojnt JO 408 B JO Joyyne oY} sv pu ‘seI jo 
uotjueaeid 94} YyIM peqoauu0o sqoofqns [Ie uo 
Ay1oyNe US SV ONIUTANION| JO sIopwer oy} 04 
uMouy [[24 os ‘Ainqpoom “Hf ‘OD “AW efqeitdsoy 
ey} gout ‘Auedmo0yp o1sj00[q UOIsNOF{-UOsMIOY, oy} 
jO syIOM 04} 908 03 uUATT poqzIsTA pey oym Aqaed 

ey} jo ouos Aep oures oy} Jo uooUrEZJe oY} UT 
‘Su03 Aq ospe puv AT[enstA UMOYS SI WAIETe 


Aue pue ‘oqo perjueo ey} ye Avp pure yydstu 4ydox st 





SSo[ poSivyo ore moysXs sty} Aq pozoojord sSarpring 
yey} UdIeUUOD sTyR UT pres eq AvuI qT *sOTqTIIG 
-edtd s}t Jo Surmoys Arojovssyes AOA & OpeU OTM 
‘royueaut ey3 Aq pozyIqryxo sem snjzeredde oyy, 
« "e8Bd OY} OG 
04 API, OU st STyy ‘ery OY] Jo soUSTdrour AOA Oy 
qe Wuefe ue Suraey ynq ‘44t uoUWNS 03 Asvo AIOA 
SI I SOUISISSY GIO OIINbeI 07 se OpNzIUSeTM Yons 
jo o1g & spug Sutatisze Auvdui0o js1g 043 Jt osin0o 
|JQ ‘PEeploae SI 4OIA4SIP Org Gey} UT soTURduIOD oY4 
| [[@ 1oj ULIeTe Ue 0} YUEPIOUT 207¥M UOIJ sso], quUON 
-oaj oy} ‘Aueduroo euo ynq Suruouumns pue waeype 
qovxo puv yduoaid & Surpues Aq urese pure ‘pombe 
ere UsUIOIy eY}Z JO S@dTAIOS 94} o10yM AT}OBXO 
Sutmouy ut Avjep sourrjouros st oe10y} ‘xoq wae[e 
eg [eoo, @ 03 Queoe(pe AjoyeIpouuIT you eq Sut 


-pjing 043 jt ‘cours ‘oSvzuvape poproep & st ase] SITY} 





| Sutpying ey9 jo Joquinu oyy Sutais ‘Aueduioo o1g 
| qsoavou 049 Asrjou si0ze1edo por[iys soTjo Ter}Ue0 OY 
| Wor “WOT}t943e 97391] ynq oATNbe pue ‘e[qeizor 410A 
leae yorya ‘seo Ajtavis oy} ore poAojduro sot19744q 
| oud, ‘90TjO [eiqUeD OY} 0} WAeTe oY} 4ynO spuOs 
YIOMYOO[D oy} pue ‘pesvojor ore syouseur osoyy 
UeZOIq St ¥INoIIO eYy USYAA ‘UOT}OVIRIe OTJoUSeUT 
Aq pleY YOM Yoo] Jo series B St JopworpUr SIY} UT 
| , lopodsut 
| ue doy puog,, ‘Sutpeor ‘SuraviZue oy} ul UMOYS 


eo10y y ‘Aouo1oyo szt 0} o[qissod oyeoyTA00 ys0q se s[[vy doap @ pue ‘10z¥OIpUT ey} UO porE4sT#or 
AIOA OY} ST YOM ‘srezIIMIepuy Jo pavog oy} Aq | couo 48 ST SeITK OY} Jo COUeTOJIOqUT AU 


“Surprimq 


‘XVAIIVH ‘SHHNIONA ‘HLINOSV ‘M ‘AW A AaALONULSNOO 
GQHLVI WVAUL GCAUVAYD AIAAUL HONI-Ff81 





oY} UI Ue}sAs OT) Jo JUOMIEFULIOp Jo WIIUTY UL oq 07 
UMOUY SI Joquinu I0oy OY} SUIAIS ynoy A Surpring 
ey} seqvooy ATduits yorym waETe Ue svoTOyM ‘yoy 
enpun jo soueseid oy} sojouep puv 4e}somI0y} OY} 
Aq posnvo oq 0} UMOUY st IOOH 9Y} soz¥OO] YO 
Surpling & WOly WIvTe UB JO eoTYO [eIWIOD 964} We 
qdiecer oY, “eolyo [e1zU0d oY UI oes OY} p10d0r 
0} PUB POZENAIS ST YVISOULIOY} OY} SOYA 00g O4y 
9FVOOT 07 JO PoTVae st ‘oLOJoq YuOTIOUL B nq UexOIG 
SEM YOIYM FMOIO OY} Sursofo ur yeysourr9y} oy} Jo 
UOTIO’ SITY} 1OJVOIPUL OY} Ul JUOMIASUBITE [eoTURYOOUT 
snoruesur uv Ag = “4yMoITO ey} Sursopo snyy ‘avq orqy 
oY} JO pus 1ey}0 04} 48 deo oy} Jo yaed zoddn oy} ye 
Sulrveq Ol[[ejeul B e1OUL BOUO SpUy pue yur} ey} Jo 
uorsuedxe penurzuoo ey} Aq qouy OY} IOAO peos0y st 
4t dog ‘poyemnsur ATLreyUeMIOU 4nq sUTeUIEZ ‘IeAOMOY 
‘quqsOUlIEy} OY} Ul YouMS JAS, OY, “Burpying 
OY} 897VOOT POIYA JoquInU oY} WOT}R4S [BIZUICD O43 03 
spuos puv dn 87.1838 sty} pu ‘eu0d a10j0.104} SI 10380 
-IPUL OY} Ul YUSUTEAOU YoOo[D oy} Jo [or}UOO TOY, 
“UIOY} SOSVETOI yNqQ ‘IO}JVOIPUT OY} UT s}ouSeUL OTF 
Sp[oy 1eSuo] ou Zurpring oy} ur £1094%q [woo] oY} pue 
“INDIO OY} SYVIIG QOUY OY} 1OA0 YORTMS OY} JO OFS 
-sed oy, “WeAtIp St 41 YOrYA FUT oIqY posTUBoTNA 
oy} Aq poze[nsul SI YOIYM qouy 10 peoy urd ¥ z2A0 
pivadn pooi0y UIN} UT St YORMS O43 puv “(ZBI 
908) Yue} oY} eAoge ysn{ ore YOM ‘YORTMS IOAOT 
oy} JO sulre ey} Aq peAroool SI YsNIY} STU ‘TeJouT 
queyd puv uly} Jo opeur st Yor ‘1eA00 Szt Jo ysnazyy 











560 


ENGINEERING. 


[June 8, 1888. 








secured in the centre in addition to the ordinary 
method of fixing. The reversing motion gearing is of 
cast steel, and it is arranged so that any size of change 
wheel can be geared for cutting screws of great pitch. 
The headstock is of strong construction and is fitted 
with powerful gearing. The spindle is of cast steel ; 
the bearings are ground cylindrical upon dead centres ; 
the end of the spindle receiving the thrust is ground 
to a true plane after being hardened. 

There is a strong compound self-acting slide rest, 
arranged for turning up to 6ft. in diameter, with 
self-acting motion for rounding the face of pulleys, fly- 
wheels, &c. The feed motion is arranged to give four 
distinct movements of the slide to one revolution of 
the faceplate, thus dividing the great strains caused 
by the ordinary feed motion upon the various working 
parts. The standard carrying the compound slide rest 
is adjustable, transversely and longitudinally, in 
planed grooves, moving parallel with the faceplate 
and lathe centres. 

The lathe complete weighs 14 tons and is calculated 
to execute any class of work suitable for this size of 
lathe at the least possible cost. It is one of a number 
of strong tools lately supplied by Mr. W. Asquith, of 
Highroad Well Works, Halifax, to Messrs. Gimson 
and Co , engineers, Leicester. 





PROPOSED FUEL TESTING STATION FOR 
LONDON. 
To THE EprTor OF ENGINEERING. 

S1r,—Will you allow me to put before your readers the 
following proposition for the establishment of such a 
station, the desirability of which has been much im- 

ressed upon me within the last few years? So far as I 

now, there does not exist anything of the kind in this 
country, whereas on the Continent coals can be tested for 
their evaporative power, the gases of combustion analysed, 
and all the results carefully reported on by experts. I 
subjoin a few details of the proposed station, with pro- 
bable cost. It should, I consider, be placed on a per- 
fectly independent footing, and managed by experts 
under a small committee appointed by those who assist with 
money or otherwise. It might follow generally the lines 
of existing coal testing stations, but with all modern im- 
provements, 

In this country it is remarkable that neither the sellers 
of coal take the trouble to find out how much heat they 
are offering, nor the purchasers how much they are getting 
for their money, and this notwithstanding the hundreds 
of million tons of cval changing hands yearly. Colliery 
owners and coal merchants, as well as the large con- 
sumers, know very little about coal calorimeters, although 
the former sell so much heat and the latter try to utilise 
it to the best advantage. How few of the latter weigh 
their coal regularly or keep any weekly record of the 
quantities of ashes and clinkers to find out how much dirt 
and incombustible matter they are paying for. How few 
know what it costs them in fuel to evaporate 1000 gallons 
of water into steam, which is one of the best standards of 
comparison in a given district. 

Locality.—The station might be in close proximity to a 
river, canal, or railway station, so that the coals could be 
delivered easily and cheaply, and the steam allowed to 
escape under pressure without causing annoyance. A 
small piece of land doubtless could be obtained in such a 
situation at a low rent. The boiler shed should be about 
35 ft. and 20 ft., with a small additional shed for storing 
the fuel. 

Cost.—It would be desirable to allow at least 700I. for a 
start to cover the cost of the builer shed, chimney, 20 horse- 
power boiler (if such were considered large enough), and 
the special arrangements for measuring the feed water 
with tanks, scales, feed pumps, rere, gas, and coal 
analysing apparatus, calorimeters, &c. Seeing that until 
the objects rr the station become known it would pro- 
hably not pay expenses, the help of guarantors would no 
doubt be necessary. 

Yearly Expenses.—The charge for testing and reporting 
upon each combustible would probably more than cover 
eventually the salaries of a technical manager, his assistant, 
and the stoker. Some arrangement might possibly be 
made by which the manager and his assistant should only 
attend when required, at any rate at first, in order to 
diminish expenses. 

The station would require to be advertised and made 
known in various ways, colliery owners would no doubt 
find it to their advantage to have their different kinds of 
coal tested and reported upon, so as to offer them to their 
customers with their ascertained heating value or evapora- 
tive power. Large consumers of coal (railway companies, 
water works, and others) should know the heating. value 
of the coal they are paying for and the percentage of in- 
combustibles. 

I add a few notes on the temporary and permanent 
experimental heat stations known to me. 

1. The earliest fuel testing station was established in 
1847 at Brix, in Germany. 

2. Sir BH. de la Beche and Dr. Lyon Playfair made a 
series of experiments before the year 1251 with different 
coals suitable for the Navy. These trials were conducted 
near London under a small marine boiler at atmospheric 
pressure. 

3. At the English Government dockyards various in- 
teresting experiments have been made under small marine 
boilers, and the results published in Blue Books. 

4. Messrs. Armstrong, Longridge, and Richardson 
published in 1858 an account of some valuable experiments 
ther had made of the steam coals of the Hartley district 
of Northumberland under a small marine boiler for the 
Local Steam Colliery Association, 





5. At Wigan many excellent experiments were made 
by Mes:rs. Richardson and Fletcher about 1867 to test 
the value of Lancashire and Cheshire steam coals for use 
in marine boilers. The water was evaporated under atmo- 
spheric pressure from a small marine boiler. Thisstation 
was afterwards abolished. 

In none of the above do the gases of combustion appear 
to have been analysed. ag 

6. A fuel-testing station was working at Dantzig in 
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7. An important station was opened at Brieg, on the 
Oder, by the colliery owners of Lower Silesia in April, 
1878, with the primary object of testing the value as fuel 
of the important coal seams of that province. After 
working with the most satisfactory results for two years, 
and establishing the superiority of the Lower Silesian 
coal, the experiments terminated in 1880, The testing 
boilers had each 40 square metres of heating surface. 
Gases and coals were analysed. = & 

8. Existing Continental Stations.—The Imperial Naval 
Administration coal-testing station at Wilhelmshaven, 
Germany, was established in 1877. E 

9. Dr. Bunte’s coal testing station, erected at Munich, 
about 1878, particulars of which have been published in Pro- 
ceedings Inst. C.E., vol. Ixxiii. Here some hundreds of 
trials have been reported on and published ; much valuable 
work has been done, and many fuels tested, including 
coals of the Ruhr valley, Saar basin, Saxon and Bohe- 
mian coalfields, and those of Silesia and Upper Bavaria, 
The boiler of the station has 450 square feet of heatin; 
surface. The gases and coals are analysed, and all parti- 
culars carefully noted. It is one of the most complete 
stations I have seen. 

10. In Belgium, near Brussels, there is a Government 
station for testing fuels, under the administration of the 
Belgian State Railways. Locomotive boilers are used. 
The establishment has been at work for the last two years, 
but no results are published, as they are considered the 
property of the Government. Private firms can, however, 
have their coals tested and reported upon. 

11. The Imperial Marine Station, Dantzig. 

12. Boiler Insurance Company, at Magdeburg. 

The above is a slight outline of the work already done 
in this direction. 

With the view of obtaining the opinions of those inte- 
rested in starting a fuel ges station I ask you kindly 
to give this letter publicity. If the necessary sum can be 
raised we may hope tu have before long a practical and 
useful establishment in London, and to gain from it many 
interesting practical results respecting the combustion of 
fuels, Yours truly, 

Bryan DonkKIN, JUN. 

Bermondsey, London, S.E., June 1, 1888, 





LUBRICATION. 
To THe Eprror or ENGINEERING, 

S1z,—Referring to your remarks a few weeks ago (see 

e 379 ante) on the tests of lubricating oils made by 
essrs. Veitch, Wilson, and T. J. Pullin, I beg to sub- 
mit the following consideration. Judging from the dia- 
grams published, Mr. Pullin seems to have succeeded 
admirably in the design and construction of his auto- 
graphic apparatus, but the diagrams themselves do not 
appear to me to be of much practical value, owing to the 
conditions under which the tests were made being such as 
never occur in practice; a shaft 5 in. in diameter making 
350 revolutions per minute with a total pressure on a 
bearing of 160 lb. (= say, 5 lb. or less per square inch —if, 
as in the Thurston machine, 160 lb. is the sum of top and 
bottom pressures, this figure must be halved) is, I venture 
to say, a phenomenon never yet met with ; I presume I 
am right in taking ‘5 in. pulley” and ‘‘ 160 lb. preseure” 
to indicate diameter of journal and total load. 

In the case of the tables, the conditions are again ex- 
treme and quite unsuitable to many of the oils named. 
18.5 ft. per second (1110 ft. per minute) is a speed of rub- 
bing seldom or never met with; spindles in cotton mills 
do not run nearly so fast as this, and who would think 
of using castor oil for lubricating these? No data are fur- 
nished by which the pressure per square inch can be cal- 
culated. 

Now it is beyond question that an oil may be very suit- 
able for one kind of work and very unsuitable for another 
kind, hence to obtain useful results an oil must be tested 
under conditions at all events approximating those to 
which it would be subjected in actual use, 

Another point, and one to which you have yourself 
drawn attention, is the absence of all record of the 
amount of oil applied. This I look upon as a very impor- 
tant matter, not only in regard to the quantity of lubri- 
cant used, but also with reference to liability to dam: 
bearings, for though almost any oil may be made to lubri- 
cate a journal, even with a considerable load on it, ifa 
man stands by with an oil-:an, watching a thermometer 
and friction indicator, and pouring in unlimited quantities 
of oil on the slightest indication of an increase of friction, 
yet, if too thin an oil is used under the conditions of actual 
practice, metallic contact and consequent abrasions are 
sure to ensue, even if greatly increased friction is not 
caused. On the other hand, if an oil of too great viscosit; 
is employed, the consequent loss of power is evident. It 
follows, therefore, that cohesion and adhesion are both 
necessary qualities of a good lubricant; and the only prac- 
tical way of determining the extent to which these quali- 
ties are possessed by an oil is to very carefully measure 
the amount applied to the test journal and see how 
long it lasts. The measuring must be definite and not 
done by counting drops, as the size of these depends upon 
the nature of the oil and its temperature. These dura- 
bility tests require the utmost cleanliness and care in 
order to insure reliable results. 

Seeing that pure mineral oils are now so largely and in- 


8 |Mr. Simonds, of Fitchburgb, U. 





creasingly used to the total exclusion of organic oils, and 
with such highly satisfactory results, I am surprised at 
their omission from your tests. Possessing as mineral oils 
do such great advantages in absolute freedom from 
liability to corrode the bearings or to gum, and thus cause 
a waste of power, and moreover being unable to produce 
spontaneous combustion by oxidation when oily waste is 
heaped together, it would seem probable that before long 
the use of organic oils for lubrication will be nearly dis- 
continued. es ‘ 

Mineral oils can be obtained of viscosities suitable for 
all classes of work, and, when selected with due regard to 
load and speed, may be relied upon as good reducers of 
friction. The following are instances: Under a load of 
75 lb. per square inch, with a speed cf rubbing of 167 ft. 
per minute, I have found a mineral oil last about double 
the time of neatsfoot or rape, and give a much lower co- 
efficient of friction. In a series of tests of spindle oil re- 
cently made, pure mineral proved of superior endurance 
to a mixed oil of slightly greater viscosity. 

Yours faithfully, 
Wirrrip S. Bovutt. 
2, Old Post Office Place, Liverpool, June 5, 1888. 





AXLE ROLLING MACHINE. 
To THE EpiTor oF ENGINEERING. | 

Srr,—In your impression of May 25, you give illustra- 

tion and description of an axle cores machine, made by 

.A. I may say that 

the identical arrangement was invented for the same pur- 

pose and was made a technical success, and was protected 

in 1880. The persons concerned were a Mr. Duffield, a 
Mr. Unett, and myself. 

Iam, yours truly, 


Dowlai:, June 5, 1888, T. LOVEBAND, 





THE MANHATTAN BRIDGE. 
To THE Eprtor oF ENGINEERING. 

Srr,—Your paper of May 4, in connection with the 
illustrated details of the Manhattan Bridge over the 
Harlem River, states that the bridge is ‘‘ constructed 
from the designs of the Union Bridge Company.” 

This is not correct, and does great injustice to the actual 
constructors, the Passaic Roljing Mill Company, and to 
their engineer, Mr. Frank A. Leers, who made all the 
designs, in consultation with myself. 

Yours very truly, 
THEODORA CooPER, 
Consulting Engineer, Harlem 


May 22, 1888, iver Bridge Company. 





TRANSMISSION OF POWER BY WATER 
AND AIR, 


To THe Eprrok oF ENGINEERING. 

Srmr,—Mr. Donaldson must be hard up for something to 
say, as he has now written two letters principally as to 
whether 44.1 or 62.2 thermal units must be imparted 
to compressed air at 45 lb. pressure in order to re-heat the 
same to its original temperature. If he will take the 
troubleto refer to my first letter, he will find that my 
statement was in reference to the quantity of heat im- 
parted to the air in the compressing cylinder. The 
quantity of heat given out again depends upon circum- 
stances. In some cases the pressure of the air is reduced, 
and the volume remains constant when the air is cooled, 
and in that instance only 44.1 thermal units are given out. 
In other cases the pressure is kept up, and the volume is 
reduced, then 62.2 thermal units are given out. In any 
case the quantity of heat is very small compared with the 
heat of a pound of steam with 900 thermal units of latent 
heat. A pound of air in a small engine, or where it is: 
used non-expansively, will do very nearly as much work 
as a pound of steam of the same pressure used in the same 
way. 


Mr. Donaldson clings to his fraction 2-1 with a tena- 


n 
city worthy of a better cause. I must first remark that 
I consider it an indirect proceeding to introduce absolute 
temperatures in a formula where they can be avoided. 
Further, that if he, by his fraction, intends only to give 
the same result as my formula, that is, the relative 
volume of hot and cold air under the same pressure, as he 
now seems to imply, how does he get 33 per cent. loss 
when air is re-heated, and 49.4 per cent. loss when 
air is used cold at four atmospheres? Surely his frac- 
tion, as he now puts it, will give him no such result. 
If he, however, intends his fraction to express the total 
work done, as I believe he originally did, during adia- 
batic compression, as compared to the work obtained by 
using the air non-expansively, then I still maintain that 
the fraction is wrong. 

I should like Mr. Donaldson to make some further 
admissions ! he still maintain his 103 to 110 per 
cent. of engine friction, as given in Column VII. of his 
original article, against res from actual experiments, 
giving 15 to 18 percent.? Heseems unable to understand 
that there are good practical reasons for compressing air 
isothermally, and refuses to believe positive facts about 
the cooling of hot air when they do not agree with his 
ideas, I can, however, easily get him permission to see 
the phenomenon with his own eyes if this would convince 
him. Will he not admit that he might be wrong on this 
point also? at 

Mr. Donaldson seems to think that he is right so long 
as nobody takes the trouble to contradict him. 

I will therefore say a few words on his summary of 
losses contained in his letter in your issue of the 11th 
inst. : ; hare: 

1. “Five per cent. of pipe friction.” This will of 
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course depend upon the length and diameter of the pipe, 
and it is impossible to give a general rule. 

2. “Ten per cent. loss of temperature.” After having, 
in Column VI. of his article, allowed for compressing air 
adiabatically, and using it cold without expansion, it is 
difficult to understand how there can be a further loss 
from this cause. 

3. “ Twenty-five per cent. for variation of lift.” This 
is taken from a scheme which Mr. Donaldson has worked 
out for Cambridge, and with becoming modesty he assumes 
that no one could do it better. But even if there is, in 
some instances, a loss in theoretical efficiency due to this 
cause, this surely cannot be charged to compressed air. 
In any installation of pumping machinery the pump must 
be fixed low enough to take water from the lowest level, 
and any water reaching the well at a higher level is of 
course a theoretical loss of efficiency. This, however, 
cannot possibly be charged against the pumping machi- 
nery, which may be of a very superior descriptiun. 

At Aldershot, for instance, where the sewage is lifted 
by centrifugal pumps, the total lift is 28 ft., but the great 
bulk of the sewage is dropped 9 ft. to allow a small quan- 
tity of low-level sewage to enter the same well, and there 
is a further drop of 10 ft. to the bottom of the well; 4 ft. 
of which is for storing water, and 6 ft. for sludge. Would 
it be fair to charge 46 per cent. of losses in centrifugal 
pumps, due to ‘‘ variation of lift ?” 

4, Thirty-four per cent. for fallin pressure when demand 
exceeds supply !” This is simply grand. The minimum 
pressure the air can fall to, when lifting water direct, is 
surely that due to the statical head of water it has to 
lift. The maximum pressure is due to the dynamical head 
to be overcome. If the air pressure goes down the water 
will move more slowly, but as long as it does move, work 
is done, and the air is being used expansively. The fall 
in pressure so far from being a loss of 34 per cent., is 
actually a gain. 

What value can we attach to the pretensions of a man 
to be an authority on air-compressing who does not even 
understand his own figures, as given on page 275 of your 
present volume, It is impossible for anybody to under- 
stand this table from the remarkable explanation given 
by Mr. Donaldson, and I therefore append the following 
interpretation : 
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I took the mean of his own figures in Columns V. and 
VI. for 99 ft. lift in my letter which appeared in your issue 
for April 27 last, adding only 25 per cent. instead of 109 
per cent. for engine friction, making the engine power 
2.58 times the net horse-power in water lifted. Still Mr. 
Donaldson gravely informs you in his letter in your issue 
of the 11th inst. that I have added my 25 per cent. of 
friction to the net horse-power in water lifted. I hope he 
will also acknowledge that he has made a mistake on this 

point. 

. After the ‘‘ uncandid” admission by Mr. Donaldson, in 
the first paragraph of his letter to you in your issue of the 
25th inst., coupled with the expressed wish not to discuss 
the question further with me, and algo the elegant (?) zoo- 
logical comparison made further on in the same letter, I 
should consider it beneath my proper dignity to further 
discuss a scientific matter with Mr. Donaldson, 

I feel sure, however, that any of your readers who take 
an interest in this matter, will understand that his article 
in your issue of March 16 is utterly unreliable in every 
respect. Yours faithfully, 

ALFRED HANSSEN, 

East Dulwich, 8.E., May 30, 1888. 





PHOTO-ZINCOGRAPHY. 

To THE EpitoR OF ENGINEERING. 

S1r,—I have followed your articles on the ‘‘ Maps of the 
Ordnance Survey ” with great interest and some profit to 
myself, but in your issue of June 1, before me, your writer 
is somewhat inaccurate in his description of ‘‘ photo- 
zincography ;” the process he describes is photo-litho- 
graphy pure and simple, with the one exception, that the 
transfer is made on to the zinc plate (and hence becomes 
**zincography ”) instead of to stone as usual. ‘‘ Photo- 
zincography,” strictly speakly, is printing direct on to 
the zinc ty light, a process now used by a few, and which 
I think I was the first to introduce into this country. It 
has the following advantages over the ordinary photo-litho- 
graphic process, viz., it requires less time in printing, has 
a clearer and sharper result than possible by any transfer 
process, and being practically on the surface of the zinc, 
answers the double purpose of printing from in the ordi- 
nary zincographic press, or any number of transfers can 
be taken from it in the usual lithographic way. I 
would just point out two or three further advantages this 
process has over the photo-lithographic process described 
in your journal, he first and most important ad- 





vantage is (in this count 
during many months of the year), it requires about 
one-twentieth the time for printing as the bitumen 
transfer process ;: secondly, the inking up does not 
cover to such a great extent the white parts as well 
as the black lines of the picture, and consequently does 
not require so much cleansing in the bath, a detail which 
is often accomplished with danger to the fine unsupported 
lines, or of omitting the small particles of whits in the 
large masses of black altogether, a practical result of the 
tendency of the ink to cling to the surrounding lines and 
refusing to wash away, especially when on a surface of 
gelatine, as described in your esteemed journal. 

Thirdly, a photo-litho transfer must of necessity be well 
charged with ink, and the gelatine composition before 
mentioned, being of a soft elastic nature, must neces- 
sarily spread in laying down on stone or zinc, while, on 
the other hand, supposing a retransfer to be necessary, 
it can be pulled from the zinc plate with just sufficient 
ink to go down with a sharpness equal to the original. 
Having myself had a large experience of both processes, I 
most er accept the ne nat theta process 
as the quickest, the cleanest, and the best of all photo- 
lithographic processes. 

Yours faithfully, 


June 4, 1888, A. 8, Catrect. 


where light is so scarce 








COMPRESSED AIR LOCOMOTIVES. 
To THE EpitoR oF ENGINEERING. 

Srr,—I read, with interest, your account of » new 
compressed air tramway car, on the Mekarski system in 
arecent issue of your paper, having been engaged on 
similar experiments myself. A compressed air locomo- 
tive, designed by me, and constructed under my super- 
vision, was tried on the New York Elevated Railway 
about six years ago, with the most favourable mechanical 
results. It performed as much work on one charge of air 
as the steam locomotive with one tank (600 gallons) of 
water, and otherwise answered all the requirements of 
the service. I also constructed several tramway cars 
which gave good results, running as much as ten miles 
withoutrecharging. It was found, too, that the cost was less 
than for horse haulage, and altogether theiradaptability for 
the work was fairly demonstrated. What became of them ? 
A company had been formed with a large capital (which 
was unfortunately all on paper), but they were not the 
right kind of men to handle an enterprise of the kind, as 
events proved. It may interest your readers to know 
how this paper company was floated and what became of 
it. I entered into an agreement with a syndicate to 
assign the patents to trustees, in consideration for which 
they came under certain obligations to me. They then 
put a value on the patents equal to the amount at which 
they wished to capitalise the company. When the com- 
pany was chartered they sold the stock at its “full par 
value,” according to law, to the trustees for the patents, 
who then divided it around according to a previous agree- 
ment. This is what is called getting in on the ‘‘ ground 
floor.” I got in on the ‘‘ ground floor” as part of their 
agreement with me. The owners of the stock, who com- 
posed the company, then voluntarily assessed themselves 
in a percentage of this stock and called it ‘‘ treasury” 
stock, to be sold to the ‘‘ dear public” at whatever price it 
would bring, for ‘‘ working capital.” 

It was expected that the street-car companies would 
come flocking after us, all eager to adopt the motors, as 
soon as we gave a good demonstration; and we would 
soon all be rich, We found, however, that it did not 
work that way in practice, and instead of coming after us 
they regarded it as a favour and a privilege to allow us 
the use of their tracks toshow it tothem. The majority 
wouldn’t even grant us that favour. Those who came to 
see and ride on the motors thought they might answer 
the purpose, but they all wanted to see it exclusively and 
successfully operating some line of road before they would 
give the matter serious consideration. Of course this was 
beyond the scope of a company with paper capital. Then 
the individual members of the company began to peddle 
their stocks around, or, as they say, tried to ‘‘ unload,” 
Some of them succeeded in getting a man of considerable 
means interested in the company, who saw what the pos- 
sibilities were, and he was induced to advance money on 
the company’s notes, but he did not feel like carrying the 
whole company on his shoulders, and so the same dog-in- 
the-manger policy was pursued. They would not go to 
the expense of equipping and operating the first line of 
road, and no one would do it for them. Finally, this 
wealthy gentleman died; then his executors sued on 
the long over-due notes, got judgment, and wiped out 
the company. Now the scheme is generally regarded 
as having been tried and failed. I am satisfied, how- 
ever, that compressed air is more suitable for tram- 
way service than anything else which has been pro- 
posed, or tried, or boosted up with capital; and am 
glad to see that there is still a prospect of its coming to 
the front. Cable is very expensive, and has many prac- 
tical disadvantages. No one for instance would think of 
constructing a steam or compressed air motor which 
could not run both backwards and forwards. Electricity 
too has many disadvantages. Storage batteries are unsuit- 
able, if for no other reason that the time it takes to charge 
them. Naked conductors are objectionable, for even if 
there was no danger attaching to them, there is liable to 
be too much leakage in wet weather. The armatures are 
liable to get burned out, and the commutators or col- 
lectors are expensive articles of consumption, it being diffi- 
cult to control “‘ sparking,” and they being exposed to dirt 
and dust. Compressed air possesses all the advantages of 
steam, without its disadvantages, but for which steam 
would be best of all. It may be said that compressed air 
is not so reliable as steam, because the supply is liable to 
give out during a trip ; I answer that both are liable to 











give out during a trip that is undertaken beyond their 
respective capacities. It has been urged that compressed 
air motors of sufficient capacity to answer all the require- 
ments of street car service are too heavy for the tracks. 
I reply that a road bed which would suffer from the weight 
of such a motor, would suffer from the ordinary street 
traffic over it, and even if additional expense is incurred 
in maintaining the track, the saving is more than sufficient 
to meet it. 

In conclusion, I would remark that the Mekarski car 
as described seems to me to be capable of much improve- 
ment in the way of simplification. It is liable to strike 
one as being “‘ too ingenious.” I think, for instance, that 
it was a mistake to compound. Expansion may car- 
ried to any extent, without condensation, in one cylinder. 
A compound engine cannot be operated as such during 
the entire use of one charge, and the gain of efficiency by 
penny bap initial pressures is merely theoretical, and can- 
not realised in practice. This may seem incredible, 
but [ have tried it. I obtained most beautiful indicator 
cards at all initial pressures from 400 lb. to 100 lb., not- 
withstanding which the motors would run as far on one 
charge of air, when I reduced to about 120 lb. during the 
entire trip, as when working with high grades of expan- 
sion. Beaumont also tried it by compounding, using 
1000 lb. initial pressure, with the same results. The 
Society of Arts Journal of March 18, 1881, contains a 
report of a paper read by him, in which he claimed ‘and 
seems to have conveyed the impression that there was 
economy in it, and he was complimented for his ingenuity ; 
but no one seemed to observe that the reservoir gauge 
og pa given by him at the end of every 1000 y run 

y his motor showed practically the same fall of pressure 
from first to last, or, in other words, that the same quan- 
tity of air was used, whatever the initial pressure. Hence 
without loss of ——— efficiency he might have reduced 
the pressure all through, and saved the machinery the 
excessive strains. It is also very doubtful if reheating 
between the cylinders will result in sufficient gain to 
justify the complication. It seems to me also that the 
complication involved in reserving one tank is superfluous, 
for the pressure in the others will fall just so much faster, 
and there should be sufficient margin at the end of a 
trip in any case to insure always getting there. The 
duplication of parts, and other provisions necessary for 
operating from both ends, might also be avoided by making 
some provision such as a y at the end of the line to 
turn the car. It has doubtless been done in this case, 
however, on account of temporary existing conditions. 
The turning gear might also Be left off, as an ordinary 
pinch bar will move the car short distances. The use of 
gearing to connect the engines is questionable practice, 
though it admits of the use of a smaller engine, but making 
a curved pedestal for the axle-box is more expensive than 
making it straight, and moreover precludes the possibility 
of coupling the wheels, which will be found necessary on 
heav ades. I did not always think so, but was led to 
that belief by force of circumstances. I confess it is hard 
to decide between efficiency and simplicity sometimes. 
Once in a conversation with the late Charles T. Parry, of 
the Baldwin Locomotive Works,.I asked him why cut-off 
valves were not used on locomotives. He took a pencil 
and sketched a boiler and wheels, saying ‘‘ There is a boiler 
and there are the wheels, these are indispensable ; but the 
shortest way you can get from that boiler to those wheels 
the better,” and he was an old sage in matters mechanical, 
being known by the sobriquet of ‘‘ Old Brains.” Never- 
theless I regard cut-off valves as indispensable to the 
economical working of a compressed air motor, yet this 
one, so far as I can see, has not got them. Doubtless 
many improvements will come in time if the system once 
gets fairly going, and I shall await with interest further 

ts of its practical operation upon the road. Wish- 
ing the Mekarski enterprise all speed, 
am, respectfully yours, 
Ropert HagpIE, 
Rome, N.Y., U.S.A., April 14, 1888, 











GERMAN Steam Navication,—The Hamburg-American 
Steamship Company is having two steamships built of 
10,000 tons each, and 12,500 horse-power, one at Stettin 
and the otherat Birkenhead. These steamers are to be 
ready for servicea year hence, They will have a length of 
460 ft., and will be 56 ft. wide and 38 ft. deep. Eleven 
bulkheads will divide the vessels into wotentight compart- 
ments. Should two even of the largest compartments be 
flooded, the vessels will still be safe and navigable. The 
two engines will be in separate compartments, subdivided 
by a water-tight bulkhead, and each set of machinery will 
drive a separate screw. The steamers will have double 
bottoms, and will be made of as light a draught as possible 
to enable them to run up the Elbe as far as inahaie and 
to cross Sandy Hook bar at all tides. The boilers will be 
in three water-tight compartments, cut off from each other. 

CaNADA AND AUSTRALIA.—The Canadien Government 
expects to profit from the withdrawal from service of the 
Australian and New Zealand steamship line trading with 
San Francisco, which is to take place in November, 1888, 
when the present contract expires. An agent of the 
Dominion Government is said to have been working up a 
feeling in favour of abandoning the San Francisco Rail- 
way route, and taking up the Canadian Pacific route 
instead. Inducements are held out to the Australian 
colonies to adopt this plan. The programme is toruna 
fortnightly line of fast steamers between Vancouver, the 
Pacific terminus of the Canadian Pacific, and Brisbane, 
Queensland. These steamers would touch at Fiji and 
transfer New Zealand mails and p 3 toa st 
in waiting to receive them. A subsidy of 100,000/. is 
asked for by the Canadian Pacific for this service, to which 
all the Australian colonies are expected to contribute, 
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end, and being connected with the valve or gate of the 
turbines at the other end, It is evident that this shaft 
revolves only when the speed of the second cone is dif- 
ferent to that of the first, which is the case when by 
the slackening or increasing of the speed of the governor 
the belt is caused to move on the cones. 

The position of the belt for the normal speed of the 
turbines and the governor is in the middle, where the 
diameter of the conesis equal, Under these conditions 
the second cone runs at the same speed as the first, 
and the mitre wheels of the differential gear, which 
are connected with the cones, run also at the same 
speed, but in an opposite direction to each other. The 
two other bevel wheels, fixed on a cross-piece attached 
to the shaft in connection with the valves or gates, 
revolve at the same time on their own shaft, but do 
not impart any movements to the latter shaft. 

The belt is kept in its position by forks fixed on 
levers turning round fulcrums at the opposite end, 
The governor, on a slight alteration in the speed, 
causes the levers and the forks to move the belt along 
the cones, thus imparting a speed to the second cone 
different to thut of the first one. This causes the cross- 
piece carrying the other pair of the differential gear to 
revolve and to act on the gates of the turbines, so as 
to reverse or increase the speed of the turbines. 

As above stated, the shaft of each turbine carries 
one rope pulley of 11 ft. 6 in. diameter (Fig. 6), giving 
the rope a speed of 5600 ft. per minute. The wire 
ropes have a diameter of 1 in. The pulleys are 
$ ft. 3$in. apart to keep the ropes out of contact 
between the stations. The first station is at the head 
of the cliff (Fig. 7). The shafts of the pulleys for the 
tight end are 220 ft. 8 in. above the turbine shafts, 
and the shafts of the pulleys of the slack end 198 ft. 3 in. 
above the turbine ane These pulleys are simply 
carriers of the ropes, for which the rocks have partly 
been cut out. The upper pulleys have a diameter of 
11 ft. 6 in. and the lower ones of 8 ft. 

The distance between the first station and the main 
shaft of the mill is 432 ft. 4in. This is a roadway 
between the two, which must be _— clear, and con- 
sequently an intermediate pier has been erected at the 
north-west corner of the mill, supporting the slack 
side of the ropes (Figs. 8, 9, and 10). The whole 
length on one single rope is about 1500 ft., which 
length has hitherto probably never before been 
adopted. 

The erection of the cotton mill and the turbines 
was finished in September last, and the whole plant 
was « ¢ to work on the 5th of October in the presence 
of a large number of interested people and natives. 

We are indebted for the above particulars and draw- 
ings to Mr. Alph. Steiger, of 16, Mincing-lane, E.C., 
agent for Messrs, Escher, Wyss, and Co., of Ziirich. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 


Glasgow Pig-Iron Market.—The condition of the warrant 
market improved to some extent last Thursday, and the 
price of Scotch iron ranged between 37s. 1d. per ton cash 
and 37s. 24d., and the settlement prices at the close were 
—Scotch, 37s. 3d. per ton; Cleveland, 30s. 104d.; hema- 
tite warrants, 40s. 9d. It was very evident in the course 
of the day that some of the oversold accounts were being 
clo-ed. A still firmer tone was shown by the market on 
the following day, and a further improvement took place 
in the price of warrants. The activity which set in 
was quite unexpected. It was in some measure due to 
the unparalleled shipments from Middlesbrough, which 
rather staggered a number of those persons who held over- 
sold accounts. A very moderate amount of buying suf- 
ficed to send the price of Scotch warrant iron up to 
37s. 64d. per ton cash, which was reached in the after- 
noon. The closing settlement prices were—Scotch 
warrants, 37s. 6d. per ton; Cleveland, 30s. 104d. ; hema- 
tite iron, 41s. Monday’s market opened with signs of 
continued strength, the improvement of fully 700 tons in 
the shipments giving to holders a firmer tone. The price 
of Scotch warrant iron advanced 2d. per ton above 
Friday’s best transaction, but a reduction again set 
in, prices falling 24d. per ton under the best figure, the 
closing quotation being 37s. 6d. or 4d. per ton under last 
week's close, No business was done in Cleveland iron, 
and holders were firm at 2d. per ton of advance over 
Friday's closing quotation. Oaly one transaction was 
reported in hematite iron, the sellers of which were also 
seeking an advance of 2d. per ton, The difference between 
the prices of Scotch and Clevelard iron thus came te be 
only 6s. 6d. per ton, whereas about a month Scotch 
iron was7s., and at the close of last year 9s. a r ton 
dearer than Cleveland iron. The closing settlement 

rices were—Scotch, 37s. 6d. ; Cleveland, 31s. ; hematite 
iron, 41s. 3d. perton. There was a stronger feeling in the 
market yesterday, and some heavy buying took place. 
In the forenoon Scotch iron advanced in price 2d. per ton 
and in the afternoon another penny, but just prior to the 
close of business prices lost 14d. per ton. There was a 
better demand for Cleveland iron, and an advance of 14d. 
per ton was made in the prices; and hematite iron, which 
was very freely bought, rose 3d. per ton. Both on Mon- 
day and yesterday some buying on outside account was 
reported. The pig-iron market was much quieter to-day, 
with prices somewhat easier in the forenoon, but in the 
afternoon an upward reaction eet in, and business was 





done in Scotch warrants at 37s. 7d. up to 37s. 94d. 
per ton cash, Up to 31s. 63d. per ton was paid for 
Cleveland iron, and up to 41s. 8d. for hematite warrants. 
It is suggested that the most likely explanation of the rise 
in prices this week may be attributed to the action of the 
holders in endeavouring to maintain prices in order to 
secure gi terms from consumers, many of whom are 
understood to have been holding aloof in the expectation 
of being able to get better terms for the next half year in 
a falliog market. The market is, however, extremely 
sensitive, and a further advance or a backward movement 
may setin at any time. There is still noindication of an 
intention to cease storing, and this fact is contributing to 
impart a deadening feeling to the warrant market, and to 
prevent any revival of business taking place. Some more 
inquiries from America have recently been reported, and 
the colonies are taking a fair quantity of Scotch iron. It 
is said that the founders have a fair amount of work in 
hand, but orders for the early future are not just as 
numerous they would like them to be. Comparatively 
little business is doing in special brands, Last week’s 
shipments of pig iron from all Scotch ports amounted to 
7027 tons, as compared with 6299 tons in the correspond- 
ing week of last year. They included 600 tons to the 
United States, 1512 tons to Canada, 607 tons to Australia, 
360 tons to Italy, 255 tons to Holland, 200 tons to China 
and Japan, smaller quantities to other countries, and 
2338 tonscoastwise. There are now 87 blast furnaces in 
actual operation this week, one having been damped out 
at Lugar Iron Works during the week. A year ago there 
were 80 furnaces blowing. The stocks of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
990,102 tons yesterday afternoon, as compared with 
986,814 tons yesterday week, thus showing for the week an 
increase of 3288 tons. 


Clyde Trust Revenue.—At yesterday’s monthly meeting 
of the Clyde Trust it was announced by the chairman that 
the revenue of the Trust was still going on increasing. 
Last year, the month of May sg them 23,532/. 8s., 
while this year the revenue for May was 26,5691. 16s., the 
increase on the month being 30371. 8s. The revenue for 
the year 1§87 amounted to 287,933/. 93., and the increase 
on the eleven months to date was 20,769/. 5s., the total 
revenue for the eleven months being now 308,702I. 14s. 
Such an increase must, he thought, be regarded as very 
gratifying, and he expected that henceforth the revenue 
would be increased by from 1500/7. to 20001. per annum, 
as the exports on account of the Government of India 
would in future have to pay the harbour and river dues 
like other goods shipped at Glasgow, which for some years 
has not been the case. 


Scotch Coal Trade.—There is a quiet demand for coal in 
the Glasgow district, but at the Ayrshire and Firth of 
Forth ports a greater degree of activity prevails. Prices 
are somewhat lower, except in the case of steam coal, 
which are in comparatively brisk demand. Freights are 
fair, and handy vessels are in many cases difficult to 
obtain. The following are the Lanarkshire quotations 
to-day: Main coal, 5s, 2d. to 5s. 4d. per ton, f.o.b. ; ell 
coal, 5s, 9d. to 6s. ; splint coal, 53s, 6d. to 5s. 9d. ; steam 
coal, 7s. 3d. to 7s. 9d. ; and the price at the pitheads is 
generally from 1s. 6d. to 2s, per ton under the rates just 

uoted. Ayrshire coal is quoted at 53. 6d. to 6s, per ton, 

.0.b. 


Clyde Shipbuilding Trade.—During last. month there 
were launched from Clyde shipbuilding yards in all 27 
vessels, of a total of 14,793 tons, the smallest amount of 
tonnage for any corresponding month during the past ten 
years. Compared with the output in May, 1883, it shows 
a falling off to the extent of 20,642 tons. Over the past 
five months the output was 77,018 tons, or 1118 tons over 
that for the same period of last year, and 10,762 tons over 
that for the same period of 1886, but 73,542 tons under 
that of the corresponding five months of 1883. The 
vessels launched during the month were chiefly of a 
medium size, the largest being a war cruiser of 3000 tons. 
The five largest steamers measured 10,550 tons, or two- 
thirds of the whole output. Four paddle steamers were 
included in the month’s output, two steam hopper barges, 
and five steam yachts. 


The Strike in the Shipbuilding Trade in Dundee.—The 
strike of the ironworkers in the shipbuilding yards in 
Dundee, for an advance of 74 per cent, on their piece- 
work rates, still continues, and is seriously affecting the 
shipbuilders, who are prevented entering into contracts 
for new work, and will soon be compelled to stop their 
carpenters, joiners, and other departments. 


Engineers’ Wages at Greenock and Port-Glasgow.—A 
short time ago the engineers of Greenock and Port-Glas- 
gow memorialised their employers for an advance of wages 
amounting to 2s. 3d. per week. A committee of the 
trade was subsequently appointed to have an interview 
with the employers on the subject, the members of which 
had a courteous hearing in support of the claims embodied 
in the memorial. The employers informed them that the 
state of trade at present did not warrant any increase of 
wages, and stated that when trade prospects became 
more settled in their character the workmen’s claims 
would be favourably considered. A meeting of the ope- 
rative engineers was held last week at which the deputa- 
tion’s report was submitted, and after due deliberation 
was given to the matter it was unanimously agreed not to 
press the demand in the mean time. 


New Contracts.—An important contract for marine 
engines has just been closed by Messrs. Rankine and 
Blackmore, Greenock ; and Messrs. Fleming and Fergu- 
son, Paisley, have secured an order for a steamer to be 
fitted with quadruple-expansion engines of nearly 1800 
horse-power indicated. She is for the China trade. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Y esterday there was only 
a small attendance on ’Change, but the tone of the market 
was firmer, and No. 3 Cleveland pig iron was quoted 
31s, 3d. per ton. The continued exceedingly good ship- 
ments, and the very satisfactory returns of the Cleveland 
ironmasters showing the heavy make and decreased stock, 
had the effect of stiffening the market and causing quota- 
tions to be a little higher. Some producers are now very 
sanguine that ere long better prices will rule. Inquiries 
are more numerous in the manufactured iron trade, and 
rices are firm. The Newport Rolling Mills, Middles- 
rough, which have been standing idle for years, are to be 
restarted shortly by Messrs. John Hill and Co., and will 
afford employment to several hundreds of men. The 
girder department at Messrs. Dorman, Long, and Co.’s 

works, Middlesbrough, continues very active. 


The Make and Disposal of Pig Iron in Cleveland.—It is 
satisfactory to notice that the volume of trade in the 
North of England is larger at present than it has been 
for years past. The Cleveland [ronmasters’ Association 
have just issued from their offices at Middlesbrough, 
their monthly returns showing the make and disposal of pig 
iron in the North of England. The statistics are most 
satisfactory, and show a very considerable decrease in the 
stocks of pig iron. Of 155 blast furnaces 94 have been 
in operation during the month of May, and have produced 
219,292 tons of pig iron, being an increase of 4118 tons on 
the previous month. The total stocks of pig iron now 
stand at 548,761 tons—a decrease of no less than 37,731 
tons on the previous month. The shipments of pig iron 
from the port of Middlesbrough during May reached 
107,826 tons, being the largest quantity of iron ever ex 
ported from the Tees in the length of time, and no less 
than 33,309 tons more than at the corresponding period 
last year. On Monday night Messrs, Connal and Co., 
the warrant storekeepers, had in stock at Middles- 
brough 289,839 tons, This is a further decrease of 3218 
tons on last week. 


Engineering and Shipbuilding.—These industries are 
very brisk, but unfortunately a stoppage of work on a very 
extensive scale is-likely to happen before long. Marine 
engine builders and bridge builders have a good deal of 
work on hand, and prospects are better. The demand of 
the shipbuilders on the northern rivers for an advance 
of 124 per cent. has, as we anticipated, met with the 
united resistance of the employers, but after several 
interviews between the representatives of the men and 
the employers a compromise of 5 per cent. instead of 
124 per cent. advance was agreed to. The executive of 
the Shipbuilders’ Society agreed to this offer of the em- 
ployers, and it was expected that the men would see the 
justice of the proposal and accept it. Indeed, the men on 
the Tyne did this, but on the Tees and at Hartlepool they 
have held meetings and voted against this advance, 
arguing that they are entitled tomore. The consequence 
of this action is that several thousands of workmen are 
idle, but it is hoped that in the course of this week some 
proposals will be made which will terminate the strike. 
On the northern rivers there are some very fine vessels on 
the stocks approaching —-. but the launching of 
these vessels will be delayed, and great loss caused by the 
action of the men. It is to be regretted that there are 
further complications in the labour market by a strike of 
a large section of engineers fora 10 per cent. advance of 
wages in what is called the mid-river district on the Tyne. 
The societies affected by the strike are the Amalgamated 
Society of Engineers, the Pattern Makers’ Society, the 
United Machine Makers’ Association, and the Metal 
Planers’ Association. Although great determination 
seems to be shown by the men to adhere to their demand, 
it is hoped that some means of settling the question will 
be speedily adopted. 

The Steel Trade.—This important industry is improving 
and prices are firmer, steel rails being quoted 3/. 17s. 6d. 
per ton. It is satisfactory to be able to report that the 
strike at the Darlington Steel Works has been amicably 
arranged and the men have restarted work. 


The Salt Trade.—Within the past few weeks great ex- 
tensions have been made at the salt works on the north 
side of the Tees. This new industry has developed to 
such an extent that during the past seven months 16,600 
tons of salt have been exported from the Tees to foreign 
ports and to Scotland. Middlesbrough promises to be 
a most important chemical and salt manufacturing dis- 
trict. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Proposed Railway to Yeadon.—Having secured their Act 
of Parliament empowering them to construct the line, the 
promoters of the Guiseley, Rawdon, and Yeadon Rail- 
way are now taking one of the necessary steps towards 
the commencement of practical operations. ‘They have, 
in short, set about to raise the necessary capital—25,000/, 
—and in order to effect that purpose they are now appeal- 
ing for support to the quarters where they are now most 
likely to obtain it, in the districts directly affected by the 
making of the line. Guiseley, Yeadon, and Rawdon, the 
three townships which are to be principally served, contain 
a resident population of between 12,000 and 15,000 people, 
nearly ‘all of whom are engaged in business pursuits, 
and consequently require intercourse with the adjacent 
towns of Leeds and Bradford, and in a less degree, with 
Halifax, Dewsbury, Batley, and Manchester. 

William Cooke and Company.—William Cooke and Co. 
(Limited), Tinsley Steel, Iron, and Wire Works, reporta 
loss of 2734/. on the year’s working. The directors largely 
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attribute this loss to the low prices of bar iron during the 
past year, there having been a further drop on the average 
of 4s. per ton. They also state that the steel rope and 
wire trades have been so seriously depressed as to cause a 
lessened output of nearly 1000 tons. It appears that 
during the year the company have put down a plant for 
the manufacture of wire ropes for colliery and shipping 
purposes, and it is reported that the ropery has wholly 
answered their expectations, 


The Halifax High-Level Railway.—Although it is only 
four months since the Mayor of. Halifax cut the first sod 
in connection with the new railway which is to serve that 

art of the town which lies on the higher level, the work 
Tne been prosecuted with expedition, and when the 
directors and officials made an inspection of the line the 
other day, considerable satisfaction was exp at the 
progress which had been made. Special attention is being 
paid to the viaduct which is to connect the two sides of 
the Wheatly Valley, so that the work may be facilitated 
by establishing communication between the two sections 
of the line. e piers and abutments of this viaduct, 
which is to carry the line 100 ft. above the stream over 
ten arches, are being formed, and will be raised as quickly 
as is consistent with safety. The boring of the tunnel is 
proceeding at the rate of seven yards per day, 


Coal.—On the 1st of June the collieries which have been 
able to maintain their winter quotations usually reduce 
to summerlevel. In consequence, however, of the favour- 
able May, the winter quotations were universally aban- 
doned a fortnight ago, and in some instances at the begin- 
ing of the month, Messrs. Newton, Chambers, and Co., 
Limited, of the Wharncliffe Collieries, who do the largest 
business by rail with London, have now lowered their 
quotations as follows; Best Silkstone, 13s. per ton; thin 
Mortomley, 11s. 8d. ; Brazils, 103. 5d. ; Mortomley nuts, 
103. ; house coal, 8s. 4d. The Nunnery Colliery Company, 
Limited, who may be accepted as doing a representative 
local trade, quote Silkstone branch, 13s. 6d.; hards, 
lls. 8d.: screened, 8s, 9d.; nuts, 7s, lls; second pea 
nuts, 5s, 5d. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The demand for steam coal has continued 
active, and supplies have been obtained with difficulty, 
although the collieries are in full working. Prices have 
ruled as follows: Special qualities, 9s. to 93. 6d. ; good 
dry coal, 93, to 9s. 3d.; inferior descriptions, 8d. 3d. to 
8s. 9d. per ton. The demand for household coal has 
fallen off, and prices have shown weakness. Patent fuel 
has been improving, but there has been no advance in 
prices. The manufactured iron and steel trades have been 
quiet without material change in prices. Heavy section 
steel rails have made 3/. to 4/. 2s. 6d., and light section 
ditto 41. 15s. to 5l. 5s. per ton, Spanish iron ore has ruled 
firm. 


Water Supply of Burnham.—On Friday, water works, 
which have involved an outlay of about 10,000/., were 
formally inaugurated at Burnham. Two or three years 
since Dr. Blaxall, an inspector of the Local Government 
Board, paid a visit of inspection to the town, and, to a 
certain extent, condemned the existing water supply, 
which was at that time solely dependent on wells, some 
of which had become contaminated. In accordance 
with his strongly-worded recommendation, the members 
of the Burnham Local Board of Health set to work 
to ascertain how they could obtain a thoreughly re- 
liable and satisfactory supply of water. Ultimately 
the Local Board adopted the recommendations of Messrs. 
J. Newton and Son, of Manchester, to purchase what 
is known as Cox’s Mill, in Winscombe, in the vicinity 
of which springs were found capable of yielding a 

reat abundance of water, which, on being very care- 
ully tested by eminent analysts, was pronounced to be of 
the greatest purity. A sum of 9000/., the amount of the 
original estimate, was borrowed from the Public Works 
Loan Commissioners (its payment to extend over a period of 
30 years) at an interest of Bt percent. per annum, and con- 
tracts were at once entered into for the execution of the 
necessary works, which included the construction of a 
reservoir at Brent. Some extras and claims for compen- 
sation eventually increased the total outlay to nearly 
0, 

Golden Valley Railway.—The half-yearly meeting of 
this company was held on Thursday in London. Sir R. 
G. Price, who presided, in moving the adoption of the 
director’s report, said the works on the extension to Hay 
were in a forward state, and would be completed in a few 
weeks. Some unavoidable delay had taken place with 
regard to an alteration of the station at Hay, but the 
necessary arrangements would soon be perfected. A Bill 
introduced by the company for the construction of a line 
from Pontrilas to Monmouth had failed in the House of 
Lords, but he thought that the proposed line was so 
geometrically laid out for a short route to the Bristol 
Channel, that its construction was only a matter of time. 
It could not be said that the Great Western line between 
Hereford and Newport was ever intended to accommodate 
the traffic going down to Monmouth, and so on to Chep- 
stow, and, therefore, it could not be said that the Great 
Western had any vested interest as between Newport and 
Hereford. He hoped to be able to announce before the 
next meeting of the proprietors that the extension to Hay 
was opened. They would then have a property of a7 
miles in extent, connected with the Caminian and Wels 
railways on the one side, and with those of the Great 
Western on the other. The report was adopted, 


Brean Down.—A scheme for the construction of a dee 
water harbour at Brean Down, in the Bristol Channel, 
near Weston-super-Mare, and opposite Cardiff, is about 
to be revived, the great necessity for a harbour accessible 








at all times of the tide becoming more obvious. An Act 
was some years since obtained for the poems harbour 
and a short railway to connect it with the Great Western 
system at Bleadon. The works of the harbour were com- 
menced, but were checked by the unfortunate death of 
the contractor, Mr. Chaplin, who, after expending a large 
sum for labour and materials, was accidentally shot while 
examining a pistol. A new Act will have to be now 
obtained, but it is not expected that an application for it 
will be opposed. 


Opposition Threatened to the Great Western Railway.—It 
is stated that a Bill will be deposited next session for 
authorising an independent railway from the Welsh coal- 
fields, with running powers through the Severn Tunnel 
and along the Channel frontage between New Passage 
and Avonmouth Dock, to be the Port and Pier Railway. 
The scheme further contemplates a main line from Bristol 
to London, a line which, if carried out, will take the 
course of a line projected in 1883, in connectior with the 
London and South-Western Railway, except that it will 
be considerably shorter, and will take in Bath and several 
other important centres of traffic. 


The “* Thames.” —The Thames, cruiser, was taken out- 
side Plymouth Breakwater on Thursday, for a series of 
gun trials, which were carried out under the direction of 
Captain Cleveland, of thegunnery ship Cambridge. Two 
8-in. 14-ton guns, with Vavasseur central pivot mount- 
ings, which stand on the forecastle and poop, were each 
fired with scaling charges of 591b. of powder. In firing 
the gun onthe poop the stud pins of the bi-valve gun 
mountings were carried away, and this prevented the guns 
being further tried. Ten broadside guns were fired with 
scaling charges of 21 1b. and 42 lb. of powder and a pro- 
jectile weighing 100 1b. at extreme elevation and depres- 
sion, and in different positions. The heavy gun on the 
forcecastle was fired at extreme elevation and depression, 
with full charges of 118 lb. of powder and 210 1b. projec- 
tile. Several rounds were also fired from the quick-firing 
Gardner guns at different points and degrees of elevation. 
Excepting the experiment with the peop gun, all the trials 
were satisfactory. The armament of the Thames is as 
follows: Two 8in. 14-ton breechloaders, ten 6 in, 5-ton 
breechloaders, three quick-firing 6-pounders, 
firing 3 pounders, one 6-cwt. 9-pounder for boat and field, 
one 200 lb. 7-pounder for boat, four 1 in. 4-barrel Nor- 
denfelts, one 1 in, 2-barrel ditto, two 0.45 in. 5 barrel 
ditto, and two 0.45 in. 5-barrel Gardners. There are 
18 Whitehead torpedoes, and four torpedo tubes. The 
guns are to be fired by electricity. 


Water Supply of Cardif.—At a meeting of the water 
works committee of the Cardiff Town Council on Friday, 
Mr. Alderman Jones presiding, the water engineer re- 
ported that the amount of water at present in the reser- 
voirs was 363,500,000 gallons, a decrease of 7,500,000 gal- 
lons as compared with the previous week. It was decided 
to call the attention of the health committee to the fact 
that the amount of water in the reservoirs was diminish- 
ing, and to ask them to provide water for street watering 
by otker means than street hydrants. 





MISCELLANEA. 

Tur electric light has been in use on the Wurtemburg 
lines in Germany for some time, and the cost for a 124 
candle-power lamp, based on the use for 2100 per annum, 
varies from .81d. to .44d. per hour, the average cost Leing 
considerably less than lighting with oil gas. 

The gross receipts of the 23 principal railways in 
the United Kingdom, for the week ending May 27, 
amounted, on 15, miles, to 1,314,665/., and for the cor- 
responding period of 1887, on 15,7374 miles, to 1,272,6311., 
an increase of 117 miles, or 0.7 per cent., and an increase 
of 42,034/., or 3.3 per cent. 


A three-pounder automatic Maxim gun has just been 
tried with great success at Erith, and the Government 
authorities have accordingly ordered a 12-pounder gun on 
the same principle. It is further stated that the Maxim 
Company have just concluded an agreement with Herr 
Krupp, of Essen, by which the latter acquires the ex- 
clusive right for twenty years of manufacturing these 
guns in Germany. 

At the meeting of the Leeds Association of Foremen 
Engineers and Draughtsmen, held on the 2ist ult., Mr. 
Wilson Hartnell read an address on the subject of 
** Technical Education,” in the course of which the author 
said that he feared that too much store was at present ret 
upon the merely intellectual work of our technical schools, 
and that too little attention was given to practical train- 
ing in the shops. 

A contract has just been concluded between the Pacific 
Steam Navigation Company and the Naval Construction 
and Armaments Company, of Barrow, under which the 
latter company are to build for the former two large 
steamers of great power and speed for their line to the 
west coast of South America, vid the Straits of Magellan. 
These steamers are to be 430 ft. long, 49 ft. broad, and 
37 ft. deep, and are expected to attain a speed of about 
16 knots. 


From Mr. Edwin Waterhouse’s return to the Board of 
Conciliation for the manufactured iron trade of the North 
of England, it appears that there is some increase in the 
production of iron as compared with the previous return, 
the quantity of rails, bars, plates, and angles amounting 
to 50,289 tons, as against 46,740 tons in March, and 49,819 
in the return made at the beginning of the year. The 
return covers the two months ending April, and shows 
an average net price for all these classes of iron of 
4l. 13s. 6d. as against 4/7, 13s. 1d, for the return ending 
February. 


two quick- | mm, 


The Prudential Assurance Company are extending 
their electric lighting plant. The extension has been 
entrusted to Messrs Drake and Gorham. There are at 
present two engines each capable of giving over 100 horse- 
power, and a similar engine is now being put down along- 
side the other two in the space previously occupied by 
the battery. The new battery is to consist of 264 cells 
made to Messrs. Drake and Gerham’s specification and 

tents, by Messrs. Elwell-Parker, Limited, of Wolver- 

ampton. Thisinstallation will, when completed, be the 
largest of its kind in existerca, 


According to La Lumiére Electrique, M. F. Drouin has de- 
vised a new method of reading reflecting instruments. The 
usual mirror is replaced by a thin disc of glass. Thescale 
being behind the instrument, the observer in front sees 
the scale directly through the glass, while he sees reflected 
from the front surface of the glass the image of an object, 
such as a black line on a white background, placed in 
front of the instrument and to one side. When the glass 
disc is deflected through an angle a, the virtual image of 
the mark is displaced through a distance d tan 2 a, where 
d=distance from glass to scales. The method can be used 
ia a well-lighted room, and does away with all the trouble 
of lamps and shades. 


The inundation of the Mississippi River bottoms in the 
region of Quincy, Illinois, increased steadily up to May 
25. The levees have been broken in many places, and 
the water, which has spread over a territory in some 
cases five to ten miles wide, is higher than at any time 
since 1851. The City of Quincy has been cut off from 
communication north, west, and south. The track between 
that place and Carthage is under water for a distance of 
several miles. Many bridges have been carried away and 
tele h lines destroyed. Reports state that 85 miles 
of the St. Louis, Keokuk, and North-Western track have 
been overflowed, and the Keokuk and Western, ee 
ton and Quincy, and other roads, are badly damaged. 
The total injury caused by the floods is estimated at over 
3,000,000 dols. 


At a recent meeting of the American Society of Mecha- 
nical Engineers, at Nashville, Tennessee, a new method 
of obtaining large blue prints was described by Professor 
urston. The printing apparatus used consists simply 
of a single thin board having a length and width some- 
what greater than that of the proposed print. This board is 
covered with good felt which is securely fastened in place. 
The sensitive paper is stretched over the felt, and on top 
of this is fastened the tracing which is firmly held in place 
by clamps. In order tocause perfect contact between the 
tracing and the sensitive paper the thin board is now 
bent either in the direction of its length or breadth, which 
brings everything taut, and is then clamped in this posi- 
tion till the printing is completed. Printing can be done 
is less time with this arrangement than when the ordinary 
plan is adopted, aseven the best glass causes a sensible 
loss a4 light, which is avoided in the process just de- 
scri 


The twenty-fifth annual meeting of the Gas Instituts 
will be held on the 12th, 13th, 14th, and 15th instants at 
the Institution of Civil Engineers, 25, Great George- 
street, Westminster, when Charles Gandon, M.I.C.E., 
President, will ny the chair. The following papers 
will be read: ‘* The Effect of Temperature on the Quality 
of Gas produced in Gas Works at different Seasons of 
the Year,” by Dr. William Wallace, of Glasgow ; ‘The 
Ventilation of Gaslighted Rooms,” by J. Somerville, of 
London ; “‘ Sanitary Influence of Heating by Gas,” by 
Lewis W. Leeds, of London; “ Differential Uharges for 
Gas,” by H. Woodhall, of London ; ‘* The Principles of 
Gaseous Firing considered in their Application to the 
Heating of Retorts,” by C. C. Carpenter, of London ; 
**On the Use of Oxygen in the Purification of Coal Gas,” 
by W. A. Vallon, o msgate; ‘*On Commissions,” b 
George Livesey, of London; ‘On Photometers,” by W. 
J. Dibdin, of London; ‘‘The Newest Forms of the Gas 
Balance,” by F. Lux, of Ludwigshafen, 


Major Hobday reports of the operations in Upper 
Burmah that during the season of 1887-8, the whole of the 
Yaw country has been thorougly surveyed by surveyors 
attached to the various columns converging on Gangaw. 
On the north a connection has been made with the work 
executed by Colonel Woodthorpe’s party last year in the 
Kubo Valley. A good deal of the geography of the 
Shwele River and the Moblaing district has also been ob- 
tained. The extent of surveying that has been done by 
the surveyors who accompanied the column from Bhamo 
to Mogaung, and thence by the Jade Mines and Endawgri 
Lake to Katha on the Irrawaddy, is not yet known, as 
reports have not yet been received. Inthe Southern Shan 
States a party under Lieutenant Jackson, R.E., has 
carried on survey operations in continuation of last year’s 
work from Fort Stedman to Pekon in the Saga Valley, 
thence, vid Mankme and Moné, to Maingpan and the 
Salween River, where the Siamese mission under Mr. 
Archer was met. Returning to Moné they carried the 
survey through Legya and Bansan to Maing-ye. In the 
Northern than States a sub-surveyor has carried our 
surveys from Thibaw to Mamsan and across the Myitnge 
or Namtu River to Theinni on the Salween, and thence, 
vid Maing-yaw, to Manse and Maing-ye, thus effecting a 
junction with Lieutenant Jackson’s work. a Hobday 
himself has extended the triangulation from Kyan Nyat 
to Bhao, of which the position is thus determined and a 
basis provided for the surveys in the direction of Mogaung. 
It is hoped that the triangulation executed by this party 
wi)l be connected during this season with that of the 
surveys in Lower Burmah. In addition to the work done 
by members ef this department, many reconnoissances 
have keen executed by regimental and other military 
officers, and the results given to Major Hobday for incor- 
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IMPERIAL DEFENCES. 

Tue debate in the House of Commons on Mon- 
day last is a contribution towards the present agita- 
tion in favour of a better organising of our national 
defences, This general awakening, which has been 


in |e 





so difficult to bring about, is described by those 
whose purpose it suits to deceive the public, as a 
panic or a scare. It is not likely that sensible 
people will be influenced by such verbiage. 

The net result of Monday’s proceedings is that 
we get 2,600,000/. to spend on coaling stations. 
The resolution was carried by a majority of 121, 
there being 206 in favour of the Government pro- 
posal and 85 against it. At first blush it puzzles 
one to imagine how any person who has brought 
decent reasoning powers to bear upon the subject 
could vote against the proposal, so obvious is the 
want of the money. And indeed when one comes to 
read the reports of the speeches, one is not altogether 
induced to change one’s opinion ; supposing, of 
course, we take into account only those persons who 
have the honour and welfare ef the nation at heart. 

But however this may be, we are not disposed to 
regret that there was a certain amount of opposi- 
tion to the proposals, as it led to some interesting 
speeches being made, and certain people of import- 
ance expressing opinions which give them definite 
positions in regard to these matters. What we 
want are facts. The people of these realms are 


pe | sound enough in their desire to provide the country 


with further defensive power if they can be 
thoroughly convinced that the present force is in- 
adequate for the purpose. But in order to form an 
opinion on the subject facts are wanted, and it is 
facts that officials, nourished on red tape, and Par- 
liamentarians, whose daily food is party tactics and 
deceit—or diplomacy, as it is more politely called— 
are most chary in giving to the public. To tell the 
truth, the whole truth, and nothing but the truth is 
the one thing, above all others, abhorrent to the 
soul of these two governing classes. For this 
reason we are especially grateful for the few grains 
of solid matter that can be precipitated from the 
froth of a night’s talk in the House of Commons. 

‘* Somebody is responsible for the existing state 
of things, and deserves impeachment, if not hang- 
ing, for it.” Admiral Field is responsible for that 
sentiment, which we take it to be the keynote of 
the debate. Although the question ostensibly before 
the House was whether a certain sum of money 
should be spent on coaling stations, the chief 
thought in every one’s mind was who was re- 
sponsible in the past for the neglect of so obvious a 
duty. The best indication of this fact was that the 
two great factions of the House ceased to mouth 
and worry each other over that great bone of party 
contention—naval expenditure—and joined forces 
torepel a common enemy, who was bent on show- 
ing up the ldches of all adminstrators, both Radical 
and Tory. Thus we find Mr. Shaw-Lefevre, 
echoing Lord George Hamilton. ‘‘I agree with 
every word that the First Lord said on the sub- 
ject,” said the former, and this was the keynote of 
hisspeech. For once the welfare of our first line of 
defence was not simply an item in the national 
pastime of ‘‘ ins and outs” played throughout the 
year by our elected representatives. But in spite 


0] of all they could do the political mercenaries of St. 


Stephen’s could not conceal the weakness of their 
case ; and possibly the system of Government of 
the Navy by party politics never received a heavier 
blow than that given to it by the First Lord of the 
Admiralty’s speech. 

Lord George Hamilton commenced by deprecat- 
ing Lord Charles Beresford’s demand for Admiralty 
reform. ‘‘ A favourite statement of my gallant and 
noble friend,” said the First Lord, ‘‘ is that if the 
Admiralty were reorganised and a better system 


6] instituted there would be ample money for the 
g | public wants.” 


Lord George describes such a state- 
ment as grossly misleading to the public. ‘‘ For 
nearly the last two years,” he continues, ‘‘ I have 
been aided by the most able advisers and shrewd 
men of business, and they all confirm me in the 
view that, though a few thousand pounds might be 
saved, no new system of administration could save 
100,000/.” Well, we should be glad to save even 
100,000/., but that is not the question at issue. The 
First Lord has fairly laid himself open to a telling 
tu quoque from his late subordinate, for Lord Charles 
could most truthfully repeat, ‘‘ That to put forward 
that statement is to grossly mislead the public.” 
It may be true enough that not even 100,000/. 
could be saved in salaries and so forth, but who 
shall estimate the many hundreds of thousands that 
would be saved to the country by a business-like, 
common-sensesystem of navaladministration? Dothe 
‘fable advisers and shrewd men of business,” who so 
harmoniously echo their chief’s opinion, pretend 
that they have considered all the gain that would 





come from a perfect system of Admiralty control, 
supposing, as it does, a perfect system of dock- 
yard control and complete efficiency throughout the 
service ? Have they studied the evidence ten- 
dered before Admiral Graham’s commission? Have 
they compared the inefficiency of the Royal Dock- 
yards with the activity and business-like ways of a 
big private yard? Have they considered how soon 
one hundred thousand pounds may be thrown away 
on one ineffective ship? And, having done all these 
things, do they come to a unanimous conclusion, 
expressed by a definite sum? if not, they are 
“‘orossly misleading the public.” We think, how- 
ever, the naval lords who serve under Lord George 
Hamilton, being simply naval officers, and not Par- 
liamentary hands, must feel a little uncomfortable 
when they think of these things. Fortunately for 
them the country has learned the true value of such 
statements, and does not suppose that the question 
lies as plain English would express it. No one 
takes Parliamentary statements in full seriousness. 

But our present First Lord of the Admiralty is 
candour itself compared to the class of placemen 
to whom our method of Government has accus- 
tomed us ; and indeed we have now some compunc- 
tion in condemning the system he represents out of 
his own mouth. However, we have it now plainly 
acknowledged and recorded that the present form 
of naval administration has broken down. It is 
not only the ‘‘alarmists”—a term which includes 
nineteen out of twenty naval officers and other 
people, outside Parliament, capable of forming an 
honest opinion—it is not only these, but the reign- 
ing First Lord himself who tells us so. If we have 
to go to war before 1890 we are not as we ought to 
be. ‘*We have a great deal of leeway to make 
up,” he says ; “‘assuming there is no further altera- 
tion in the estimates, we shall have in 1890 a larger 
number of cruisers ;” i.e., a larger number than 
France. In that year, he continues, ‘ England 
will have fifteen cruisers of over 19 knots as against 
ten belonging to France, and eighteen over 18 knots 
as against nine belonging to France. I do not say 
that this is sufticient—nor is that the view of the 
Government —but I do say that we shall be stronger 
than we have been for many years past.” This is 
the old cry that is always repeated, ‘‘ we are better 
than we have been.” Not we areas good as we 
ought to be, but ‘‘ we might be worse.” 

Lord George criticises Sir Geoffrey Hornby’s 
estimate of what is requisité to bring the Royal 
Navy to an adequate strength for its duties. The 
gallant admiral stated in his lecture before the 
London Chamber of Commerce that we require 140 
fresh cruisers to adequately protect our commerce 
in case of war. We must confess that the demand 
is rather apt to take one’s breath away at first 
sight, for these vessels would cost twenty-one 
millions, independently of the charges incidental to 
keeping them up. ‘‘ Does any one believe that the 
taxation necessary for this would be borne by the 
nation?’ asks the First Lord. Possibly not, but 
that is not the question. Has any one ever put to 
the country what is the possible alternative of not 
supplying these vessels? Twenty-one millions is a 
big sum—a very big sum even for wealthy England 
—but is it not better to pay it than some day see the 
red ensign swept from the sea, as it is pretty certain 
it would be were we involved in a very possible 
hostile combination ? 

These are the points it is the duty of our adminis- 
trators to put to the country, and it is a duty they 
invariably shirk. John Bull is not a fool, in spite 
of the dictum of the Sage of Chelsea. He knows 
the value of insurance, and, if the data be given 
him, he can calculate risks. Let the Government 
tell the truth to the public, for after all it is the 
people’s business to decide. If they decide foolishly 
on their own head must rest the folly. When a 
nation fails to provide for the first element of its 
existence, self-defence, it is time for it to make room 
for those of tougher fibre. Such has been the his- 
tory of nations from the commencement of the 
world, and so will it ever be whilst we wait the 
millenium. 

We have, however, asked for facts, and it would, 
therefore, be ungracious not to acknowledge one 
series of facts the First Lord gives us in his speech, 
even if we do not quite agree with the conclusions. 
Ina lecturedelivered beforethe Royal United Service 
Institution, Colonel Nugent discussed the probable 
effect of a hostile force being landed on our shores. 
This has led to a good deal of comment in various 
quarters, and Lord George made it the text of some 
remarks in his speech, although he did not deal 





| 
| 
| 
| 


568 


ENGINEERING. 


[June 8, 1888, 








with the action of the hostile force after landing, 
which was the subjeet of Colonel Nugent’s paper, 
but to the possibilities of disembarking the army. 
One hundred thousand men is the force contem- 
plated, and Lord George gives.us particulars of the 
ships required to carry such a. body of troops across 
the seas. ‘‘ To convey 100,000 men packed as close 
as they can be for forty-eight hours, would require 
120 steamships of 4000 tons, or an aggregate of 
480,000 tons. . . The steam tonnage of the 
German empire is 420,000 tons, or 60,000 tons 
less than would be required for the operation, 
and the whole steam tonnage of France is a 
little under 500,000 tons.” Here are concrete 
facts worth noting and testing. But although the 
data is valuable, the inferences the First Lord 
draws from it need not be accepted as incontrover- 
tible, viz., that it would be practically impossible to 
convey a hostile force to our shores. The estimate 
was furnished by the Transport Department, and 
Lord George Hamilton claimed additional value for 
it on that account, as the department had had so 
much experience in conveying troops. But the 
conveyance of troops as the Transport Department 
understands it is a very different matter from con- 
veying soldiers across the Channel, and from the 
latter point of view the estimate of tonnage is 
undoubtedly too high. It is, however, not inva- 
sion that the country has to fear so much as the 
destruction of our shipping. Whilst we can keep 
on the seas a naval force, even inferior to that of 
our opponents, there is little fear that a hostile 
soldier will be landed on our shores. This, of 
course, is putting out of sight the damage that 
might be done to coast towns by an enemy’s ships. 

But the facts are very much the reverse with 
regard to our empire of the seas. A single fast cruiser 
might do incalculable damage to our shipping before 
it could be caught even with three or four of our 
war vessels looking out for it. This is where our 
weakness lies. To protect our commerce we should 
be able to blockade our enemies in their ports or so 
patrol the ocean routes as to keep touch one 
vessel with another over the whole course. To do 
this would require an organisation that does not 
exist, for we have not the vessels to adequately per- 
form the duty, even if the details of the manceuvres 
have been worked out, which there is every reason 
to believe has not been done. Mr. Labouchere in 
his speech referred to the Declaration of Paris. 
“ We should have,” he said, ‘‘ to keep our ports 
well protected, and-half a dozen fast cruisers, and 
the worst result would be the temporary loss of our 
carrying trade, as cargoes for this country would be 
conveyed in foreign bottoms.” This is the general 
reply of those who advocate a weak navy for Eng- 
land when this problem is put tothem. But how 
do we know our enemy will respect the Declaration 
of Paris } Treaties are often broken at critical times 
when it suits strong powers to break them. We have 
plenty of experience of that in the past. In fact a 
treaty is only good for affording a definite causus belli, 
supposing the aggrieved party is in a position to 
take up the gauntlet. But without going beyond 
established precedent, the conditions upon which 
Mr. Labouchere depends could be upset. Sir J. 
Colomb put this very clearly. He had observed, 
he said, a tendency on the part of some speakers to 
ask the country to rely for the safety of its com- 
merce upon neutral ships, trusting to the Declara- 
tion of Paris. ‘* It should be remembered, however, 
that there were not the neutral ships in the world 
to carry our commerce, and if our commerce and 
our food were to be carried in neutral ships, we 
should first have to part with our shipping property 
to neutrals. Parting with our shipping meant part- 
ing with something even more valuable than terri- 
tory. Moreover, it was not at all certain that the 
neutral flag would secure our food supply, because 
we had the recent experience of France in the 
operations in China, when, for purposes of war, she 
declared rice and food to ‘be contraband of war. 
We accepted that doctrine, and therefore we should 
be bound by it ourselves.” Jnder these circum- 
stances—or without them for that matter—we 
agree with the speaker that it is not to treaties and 
conventions that England should put her trust, but 
to the strength of her own right arm. — 

Returning to the question of invasion, we find 
that the matter is not so easily disposed of as the 
First Lord of the Admiralty appeared to think ; 
and indeed there is a little difference of opinion in 
this matter even in official quarters. Mr. Stanhope 
says that the Army Intelligence Department and 
the Navy Intelligence Department are in constant 





communication, but the head of the former had 
stated that it would be possible to land 150,000 
men in England in three weeks. Sir John Colomb 
challenged the Secretary of State for War to select 
to which authority he would pin his faith, that of 
the Army or that of the Navy. It may be pointed 
out, however, that the two statements do not neces- 
sarily clash. The Transport Department, on the 
authority of which the First Lord based his statement, 
take steam tonnage only, and suppose one voyage. 
Now before a hostile landing can be effected, our 
fleet, as wesaid before, must be absent, and to sup- 
pose it absent we must suppose it disabled. It would 
therefore be possible, in the event of an invasion at 
all, for each transport vessel to make more than one 
trip, and steam tonnage need not be exclusively em- 
ployed. With a fair wind sailing ships would be 
effective, and with contrary winds they could be 
towed by the steam transports themselves. <A 
successful attack on our coasts is, however, an 
event of the highest improbability, but it depends 
on our war vessels keeping the seas to prevent it. 
It would therefore be well to remember this. We 
might successfully engage a naval foe, say six times, 
without our enemy suffering more than the damage 
of the action ; but if, on the seventh occasion, we 
were worsted, or if we were even victorious, but our 
ships so mauled that they had to go into harbour to 
refit, we should be open to the danger of invasion. 
To be safe we must be always victorious afloat ; we 
must be ‘‘ mistress of the seas.” It is true indeed 
that with an inferior fleet we could prevent a 
hostile landing, but an inferior fleet cannot keep 
the sea. It will be blockaded in port, or else 
sunk sooner or later, unless it trusts entirely to its 
heels. 

It is a happy thing that the country is grasping 
something of these facts, but we are only yet 
realising the elements of the case; learning what 
are the conditions necessary to found an opinion. 
We must not only ask ourselves have we ships, but 
have we men to man them? Have we a proper war 
organisation? Have we guns and have we powder ? 
It is not only a question whether we are spending 
more money now than we spent ten, twenty, fifty, 
or a hundred years ago. It is not whether we have 
more fast cruisers, more ironclads, more torpedo 
boats than France. It is not whether we might 
perhaps meet such and such a combination against 
us with such and such allies. The true problem is, 
whether we are now spending money enough for our 
present needs, whether we have cruisers and armour 
for our requirements, whether we could engage a 
possible combination, and whether our hoped-for 


allies would be sure not to fail us. Could we meet | Eas 


France and Russia? If not, are the probabilities 
against such a hostile combination sufficiently remote 
to warrant us in not being able to meet them. The 
First Lord of the Admiralty stands aghast at the 
money we should have to spend to make our com- 
merce secure. Are we, therefore, prepared to 
abandon that commerce? Can we doit if we wish ? 
Are our statesmen prepared to say tothe merchants 
of Great Britain, ‘‘ You must not own so many 
ships?’ Willthey say to our ever-growing population, 
‘* You must not increase and multiply, or if you do 
so it is at your own risk of starvation in case of 
wars?” Will they say to our merchants and manu- 
facturers, ‘‘ You must curtail your operations and 
allow your commerce to flow in foreign channels ?” 
Which will they do—give us an adequate navy, or 
accept the position of a nation whose population 
has outgrown the capacity of the land to feed it, 
whose commerce has increased beyond the power 
of defence, and whose commercial instincts have 
swamped its military ardour? Are we, indeed, a 
nation of shopkeepers, and nothing more, defence- 
less as an overfed alderman whose purse is at the 
command of the first lean vagabond who says 
‘* Stand and deliver?” 

These are the questions we ask of those we have 
elected to manage our affairs. Let the issue be 
put in plain language to the country, and it will be 
for the peuple to decide which part they will accept. 
The consequences then will be on our own heads, 
but while our Parliamentarians juggle with figures, 
distort facts, and cover up deficiencies, all for the 
purposes of political warfare, it is with them lies 
the responsibility ; it is they who should be hanged 
when hanging time comes round. 

Since the above was written, Lord Wolseley has 
spoken ata meeting of the United Service Institu- 
tion on one cf the subjects to which we have 
alluded, namely, the possibility of invasion of this 
country. We cannot do better than conclude this 





article by the following quotation from a report of 
the noble lord’s speech : 


They had heard a great deal lately about this small 
Channel of ours as giving us immunity from invasion. All 
he could say was—and he did so almost without fear of 
contradiction—that the man who said we were safe from 
invasion because we had the advantage of being separated 
from the Continent by the small Channel, at once placed 
himself in antagonism with some of the greatest men this 
world had ever produced, and certainly the greatest 
soldiers. They had the authority of the Duke of Wel- 
lington, of the great Napoleon, Sir John Burgoyne, and 
many other distinguished men on their side, and they had 
a consensus of opinion among general efficers that at the 
present time this country could be invaded, and might be 
invaded. When any gentleman made such a statement 
as that which had lately been made public — that 
it was impossible to invade this country, because it 
would take a fleet of 480,000 tons to carry over 
100,000 men to these shores—although he had no doubt 
that the gentleman who made that statement did so in per- 
fect good faith, his informants had misled him in a most 
discreditable manner. The “ Soldiers’ Pocket-Book ” 
laid down that for 100,000 men for short voyages only 
150,000 tons would be required. When the very best 
men at the Admiralty and the War Office consulted on 
this subject they laid down, if he remembered rightly, 
14 tons for every man embarked. That of course did not 
include horses, but he knew from experience which had 
been collected in England in regard to transport of troops 
in the year 1878, that the Russians were transporting 
their men by sea for much longer voyages than across 
the Channel from France to England, and they only pro- 
vided #ton per man. He was quite certain as to the 
accuracy of his statement, and made it with a full sense 
of responsibility, that in the ports of France at this 
moment, and on any day in the year, there was sutticient 
shipping to carry over to England 100,000 men. That 
was a positive fact, and he mentioned it after a very 
careful study of the question, 





THE WEATHER OF MAY, 1888. 

THE weather of May has been mostly fine and 
dry. Agriculturists would have liked a little more 
rain, however as wheat is a promising crop they 
kindly excuse the clerk of the weather, knowing 
that he cannot please everybody. There was a 
touch of severity both at the beginning and at the 
end of the month. The mean pressure and tempera- 
ture of the atmosphere at extreme positions of the 
British Islands, the Isle of Man considered as cen- 
tral, were as follows : 
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The distribution of “rainfall, in frequency and 
amount, may be inferred from the following results : 
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The daily general directions of the winds over 
these islands give a resultant from S.W. by W., 
which is nearly the normal resultant. Atmo- 
spherical pressure was below the normal value in 
the north, elsewhere above it. The west was the 
only district which had a mean temperature higher 
than the normal for the month. The north and 
west districts had large rainfall, the south and 
east slight rainfall. The highest temperature, 
80 deg., was reported at Bawtry on the 19th; the 
lowest, 27 deg., at Lairg on the 27th. The pressure 
of the atmosphere rose to 30.55 on the 11th and 23rd, 
and fell to 29in. on the Ist and 30th. From the 
1st to the 7th the winds were from S. to W., strong 
to moderate, with changeable weather in the 
western and northern parts of the kingdom, fine 
with slight rainfall in England, though much fog 
over south-western waters. From the 8th to the 
14th the winds were light between N.W. and E., 
and the sky almost cloudless, except in the north 
of Scotland. From the 15th to the 21st S. to W. 
winds prevailed, moderate with unsettled weather 
in western and northern districts, fair elsewhere. 
Thunderstorms were experienced in Great Britain 
during the 18th and 19th, and were very severe in 
Scotland. From the 2lst to the 28th the winds 
were chiefly from the N.E., very light, dry, fine, 
and clear weather. From the 29th to the 3lst the 
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winds veered from §.E. to W., fresh, cloudy, fine, 
heavy rain in places. At 8 a.m. on the 30th 1.79 in. 
of rain was measured at Ardrossan, 1,84in. at 
Donaghadee. Reckoning by the weather notations, 
there were 12 fine days in the central and only 4 in 
the north district ; overcast days ranged between 
13 in the west and 7 in the east. During the four 
weeks ending the 28th, the duration of bright sun- 
shine, estimated in percentage of its possible 
amount, was for the United Kingdom 46, Channel 
Isles 62, south-west England 51, south Ireland 48, 
south and east England 46, central England and 
north Ireland 45, north-east England 44, east and 
west Scotland 43, north-west England 42, north 
Scotland 34. 








THE MANCHESTER SHIP CANAL, 


THE construction of the Manchester Ship Canal 
having been in active progress for some months 
past, the present is a fitting opportunity to 
continue a description of the undertaking and 
the manner in which it is being carried out. When 
last dealing with the subject* we gave a summary of 
the estimated quantities comprising the whole 
work, together with cross-sections of canal, and 
geological sections with descriptions of the strata to 
be met with in the cuttings along its course. Re- 
ference to the matter already published will doubt- 
less assist the reader to understand the degree of 
progress at present reached. 

As before stated, the total length of the canal, 
from the entrance locks at Eastham to the terminal 
docks in Salford and Manchester, is slightly over 
35 miles. To begin the journey systematically at 
the entrance locks and follow the course of the work 
to Manchester, the most convenient manner is to take 
the steam ferry boat from Prince’s Landing, Liver- 
pool, to Eastham. The village of Eastham lies a little 
over a mile from the landing stage, but at the stage 
itself, about a quarter of a mile from the site of the 
Eastham locks, are to be found all the pleasures and 
allurements that can be desired by the heart of man 
—a really first-class hotel, pleasure gardens, zoo- 
logical gardens, sundry shows of all kinds, saddled 
donkeys, open carriages, swings, and merry-go- 
rounds; in fact, similar sights to the cockney’s 
festivals on Hampstead Heath, are there to be seen 
during the Liverpool holiday seasons ; these fasci- 
nations are owned and conducted by Mr. T. W. 
Thompson, the enterprising proprietor of the line 
of steamers working the ferry, and everything 
mentioned has been in full swing for some years. 
But now, a mightier attraction draws the holiday 
maker from Liverpool. The city is billed, and so 
are the steamers, with the following announce- 
ment, in large letters: ‘‘ Manchester Ship Canal, 
Works in progress, Eight steam navvies, Twenty 
locomotives, Fifteen miles of rails, the most mar- 
vellous undertaking of theage.” It certainly draws, 
for Mr. Thompson brought in his steamers from 
Liverpool, during the Whitsuntide week, 100,000 
sightseers (90,000 more than his usual holiday 
numbers), and as they stream off the heavily laden 
boats they pass the swings and gardens and such- 
like frivolities, to wander in the most guileless and 
provoking manner, perilously near the network of 
roads on which locomotives and trains of wagons are 
continually working, running out stuff to the spoil 
banks ; or to gather in wondering crowds on the 
tops of the cuttings to watch the steam navvies 
swinging their powerful lever and huge buckets 
armed with rodent-like teeth, sweeping away with 
every swing a yard and a half of clay, so stiff that 
if worked by pick and shovel, explosives must 
be used. To watch the working of these machines 
is really fascinating, they represent an embodi- 
ment of force and action, and in their continued 
and regular sweep, a relentless and unsatisfied power 
of destruction ; but this is not engineering—we must 
leave the crowd and their pleasures and return to 
the works of the canal. 

There are of course two distinct staffs engaged in 
the carrying out of this work ; the canal company’s 
staff, and that of the contractor. Mr. E. Leader 
Williams, the chief engineer, and Mr. W. Henry 
Hunter, the principal assistant engineer, together 
with a staff of resident engineers, are continually 
supervising, while the actual work of the contract 
is carried out under the personal direction of the 
contractor, Mr. T. A. Walker, and his chief agent 
and manager, Mr. W. H. Topham, assisted by a 
staff of agents and engineers. For convenience of 
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management the contract has been divided into 
nine sections, each under the charge of an agent, 
and on every division there is a separate organisa- 
tion of staff, plant, workshops, and other require- 
ments, as if each were a separate contract. The 
organisation for carrying out the work is so perfect 
as to warrant its description in detail, therefore 
we shall deal with each section separately, stating 
the amount of work done and its character, the 
quantity and arrangement of the plant, and giving 
a description of any novelties, some of which will be 
sepeeaenny illustrated and described at greater 
ength. 

Section No. 1 extends from 0.00 m. to 4m. 20 
chains ; Mr. E. Manisty is the contractor’s agent on 
thislength. His staff consists of one sub-agent, one 
engineer, and one assistant engineer, two draughts- 
men, one pay clerk, two assistants, four time- 
keepers, one walking ganger, and two sub-gangers ; 
there are 1400 men employed on the length. The 
supervision on behalf of the canal company is 
carried out by their engineer, Mr. Whately Elliot, 
with one assistant engineer ; the Canal Company’s 
section does not correspond with the contractor’s, 
as it extends to 6 m. 60 chains. 

The land required to carry out the canal works 
on section No. 1 amounts in the aggregate to 
296 acres, 3 roods, and 24 perches; this amount has 
been handed over to the contractor, together with 
an additional 20 acres for the erection of offices, 
workshops, huts, &c., on the slope of the hillside 
at Eastham, above the site of the entrance locks. 
The total mentioned is by no means the whole 
amount of land which the Canal Company have had 
to acquire, for in many instances they were forced 
to purchase large additions to the amount actually 
needed. Even where the canal is inside the fore- 
shore of the estuary, land or water space had to be 
purchased from the Mersey Conservancy before 
the embankments could be provided for, the amount 
being 92 acres, 3 roods, and 24 perches ; this quan- 
tity, together with 204 acres required for land works 
and spoil banks, makes up the before-mentioned 
total. 

The works on section No. 1 were commenced at 
the beginning of the year, and now that the usual 
preliminaries have been overcome a large quantity 
of earthwork is being moved, the total at present 
reaching about 10,000 cubic yards of soft and 
1000 cubic yards of rock daily. The work is being 
carried on day and night ; the light used is Wells’. 
In round numbers there are 5,000,000 cubic yards 
of earthwork on the section, and out of this total 
the quantity of rock, as estimated from the result of 
the borings, is 1,000,000 cubic yards. At the end 
of May the quantity of excavation executed 
amounted to 700,000 cubic yards of soft and about 
1000 cubic yards of rock. From 0.00 m. to 
1 m. 20 chains the cutting has been opened out to a 
width, varying from 100 ft. to 200 ft. and to a depth 
of from 12 ft. to 16 ft.. Several of Ruston and 
Proctor’s steam navvies and one of J. and W. Wil- 
son’s steam crane excavators are at work stripping 
the clay from the rock, the surface soil to a depth 
of about 18 in. having been previously stripped by 
hand labour and put aside for subsequent use in 
soiling spoil banks. The steam navvies on this 
section have buckets holding 14 cubic yards, and 
three scoops fill each wagon. The wagons are 
worked by two horses from the centre road, to the 
side roads under the bucket of the steam navvy, 
from whence they are picked up by an engine and 
run to the spoil bank. From 1m. 20 chains to 
2 m. 20 chains, little work has been done except the 
stripping of the soil, but from 2m. 20 chains to 
3 m. 20 chains, the cutting is again vigorously 
worked. Here the rock appears closer to the 
surface than in the previously mentioned cutting, 
and the stripping to an average depth of about 12 ft. 
varying in width up to 200 ft. is carried through 
the whole length; this work is being done by 
steam navvies, after the first 6 in. or 9 in. of soil 
has been removed by hand. Through this cutting 
and below the present bottom a gullet, about 
10 ft. deep’ and 20 ft. wide, is being carried 
through the rock by hand labour. The rock 
is red sandstone, which hardens rapidly on ex- 
posure, and gunpowder is used for blasting it out, 
The stuff from this excavation when blown out is 
loaded into skips of 1 cubic yard capacity, and lifted 
into the wagons by steam cranes running on a 
line of rails parallel with the edge of the gullet ; 
the large stones are saved for pitching the adjacent 
sea wall, and these are at once dressed with stone 
picks. So far the excavations mentioned is the 





main work at present in progress on this section. 
The nature of the soil in the cuttings is generally a 
grey sandy earth for about 3 ft., then stiff brown 
clay for adepth of 10 ft. or 12 ft. to the red sand- 
stone rock. Up to the present the cuttings are so 
dry as not to require any pumping worth mentioning, 
but arrangements are being made to fix a 60 in. 
Cornish pump in the 50 ft. cess on the land side of 
the canal, near the entrance lock ; a tunnel will then 
be driven to the bed of the canal, where a sump will 
be made to drain the whole section. Two large boilers 
and portions of this pump are on the ground. At 
2m. 30 chains a watercourse crosses the canal, and 
in order that the drainage of the country may not 
be interfered with, this is carried off by syphon. 
The cutting for the syphon is at present open to 
a depth of about 40 ft., then a tunnel is being 
driven through the rock underneath the bed of 
the canal. The invert and side walls of the syphon 
will be unlined, and skewbacks are cut in the rock 
on which an arch of brickwork is to be built. Under 
the canal the syphon will be 6 ft. by 6 ft. with 
vertical side walls ; the arch is to be 13} in. 
of brickwork, springing to 12 in. above the side 
walls, and in the cutting now open a 6 ft. circular 
brick culvert will join into the tunnel in the rock ; 
the cutting will then be filled in. A temporary 
road is laid along the whole section, which for a 
considerable distance runs by the foreshore of 
the estuary just above high-water mark. The 
profiles for the sea wall or embankments, from 
1 m. to 2 m. 25 chains and 3 m. 3 chains to 
4m. 40 chains are fixed, for between these mileages 
the canal will be inside the present foreshore of the 
estuary. At 2 m. 40 chains, a road has been laid to 
low water, and the rock tipping for the outside toe 
of the embankment, has been commenced. On this 
section, as on all others, the roads are laid with 
a 56 Ib. rail, Vignoles section, spiked with four 
dogs, to 9 ft. sleepers, 10 in. by 5 in., of which 
there are 2000 to the mile. The rails, fastenings, 
and sleepers are all new, and the temporary roads 
are of a most substantial description. The wagons 
used are end and side tips, with wrought-iron 
wheels and steel tyres ; they are called four-and-a- 
half-yard wagons, the water-level capacity cubing 
out to about 4.25 yards, but the quantity they 
hold depends very greatly on the nature of the 
material, and there is remarkable variation in the 
opinions expressed as to their effective capacity. 
About two miles of unclimbable iron fencing has been 
erected on this length. The necessary buildings on 
the section have assumed quite the appearance of 
substantial villages, both at Eastham, and Elles- 
mere Port, at4 m. The buildings in the East- 
ham yard consist of an engine shed to hold 
twelve engines, a carpenters’ shop, a fitters’ shop 
with lathe, planing machine, &c., a blacksmiths’ 
shop, four fires, and one 7 cwt. steam hammer, a 
large cement shed, a store, and a sawmill. To 
accommodate the labour employed on the sec- 
tion, there are seventy substantially built huts, each 
capable of holding eight lodgers over and above 
the family catering for them; there is one large 
barrack to hold 50 lodgers. The spiritual and 
bodily welfare of the labourers is well looked after ; 
there is in course of erection a 400 navvy-power 
gospel hall, in which the clergyman resident on the 
length will preside. A hospital is being erected, 
to have a men’s ward, one for women and children, 
and a fever ward, rooms for the nurses, an operating 
room, and a dispensary ; there isa resident surgeon 
on the section. Last, but by no means least, are the 
offices of the agent and engineers, a substantial and 
well-furnished building of eight rooms, with tele- 
phonic communication to the head office in Man- 
chester and to every district office along the 
whole course of the canal. At Ellesmere Port 
there are similar buildings to those just enume- 
rated, but only half the size. There is a well in 
Eastham yard from which the supply of water for 
the section is obtained ; a pumping engine is fixed at 
the well and the water raised to tanks built on trestles 
about 20 ft. high ; from these tanks water is sup- 
plied by gravitation over the whole section. 

There is but little contract work going on on 
this length ; the soil-stripping is let by contract, also 
the tipping on the spoil banks, but for the main 
work, carried out by machinery, the contractor 
employs day labour ; however, a bonus is paid to 
the workmen at each excavator, so much per 
wagon when the number exceeds a fixed quantity, 
so the system in a measure approaches contract 
labour, and must be highly satisfactory to the men. 





The steam navvies used are the ordinary type, 
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Dunbar and Ruston’s patent, built by Ruston and 
Proctor, and of 10 horse-power. The Wilson ex- 
cavator is an ordinary 10-ton steam crane with a jib 
about 35 ft. long; midway on this is fixed a frame 
carrying the bucket (of 14 cubic yards capacity) 
the lift of the bucket being from the chain over the 
jib, and the racking motion is obtained from a steam 
cylinder fixed in the frame, the piston of which is 
connected with the bucket ; the steam is admitted to 
the cylinder by a flexible pipe. The makers of this 
machine are not giving their excavator a fair chance, 
for they have attached to it a bucket of such peculiar 
construction that it seldom entirely clears itself ; this 
prevents just comparison with other steam excava- 
tors. The Wells light used on the section is an 
illuminant akin to the ‘* Lucigen” light, but instead 
of a steam pipe connected with the oil drum it has 
a small hand air-compressor ; this pump must be 
attended to occasionally ; the pressure when re- 
newed is 20 Ib. to the inch, which gradually falls to 
about 51b., then it must be again raised. The jet 
of light is delivered horizontally and has a wind 
screen fixed to prevent the flame being blown out. 
The important plant at present on this length con- 
siste of fourteen locomotives with from 10 in. to 15 in. 
cylinders, nine Ruston and Proctor’s 10 horse-power 
steam navvies with 14 yard buckets, one Wilson 
steam-crane excavator 14-yard bucket, one 10-ton, 
one 5-ton, and seven 24-ton steam travelling cranes, 
270 wagons, and 500 wheelbarrows. On the tem- 
porary road there is one short trestle bridge and 
there are 14 miles of road on the section. More 
plant is on order for this section, and Mr. Manisty 
confidently expects to considerably increase the 
present amount of work, when the additional plant 
arrives to enable him to employ more labour. 


(Zo be continued.) 
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Practical Education. By Cuartes G. LeLtanp. London: 
Whittaker and Co, 

Tus is a teacher’s book, which should be read by 
all those who aspire to the art of teaching. The 
author has thought out the meaning of the art, and 
the manifold ways whereby it may be applied. He 
believes in the almost illimitable capacity for 
storage ingenerate in the brain of every-day men 
and women, and that the easiest and surest way to 
fill the storehouse is to begin with the young, to 
make learning a pleasure, and not by an absence 
of sympathy and ignoring the subtleties of human 
nature, to shut out from them the natural in- 
terest they would take in their tasks, thereby 
making study a dreary round of distasteful disci- 
pline and rigour, to be approached with solemnity 
and abandoned with gladness. 

The system Mr. Leland would introduce would 
entirely revolutionise the theories and methods of 
teaching now generally adopted. By the adop- 
tion of his views teaching would become a fine 
art ; the ordinary idea that a teacher should have 
an immense store of knowledge for the purpose 
of only imparting a little, would give place to the 
conviction that it is more important to have a 
master capable of imparting soundly that which he 
did not know, and understanding the natures of his 
pupils ; for from this type of mind master and pupil 
would develop, until both reached far higher stan- 
dards than those now attained. 

It is indisputable that if art, in its keen appre- 
ciation of the beautiful, was present in the minds 
of the great masses of humanity, the standard of 
happiness, morality, and refinement would be 
considerably raised above the present measure ; 
while that all healthy minds, however slothful, are 
capable of cultivation is also indisputable. These 
simple statements being admitted, the only bar 
to a general enlightenment is the want of a prac- 
tical method of overcoming the difficulty of its 
attainment. Mr. Leland’s method is simple. 
Broadly stated it is as follows: Instead of dis- 
couraging your children in making mud pies, 
encourage them to make mud models ; teach them 
clay modelling in schools, then modelling in wood, 
metal, and marble. This, in conjunction with free- 
hand drawing, will lead to painting and many other 
arts. His practical application of the theory on a 
somewhat large scale is evidence of the soundness 
of his reasoning. It somehow reminds us of Mark 
Twain’s story—how Tom Sawyer, instead of being 
allowed to play, had to paint the fence one Satur- 
day afternoon. As his playmates came by he was 








taunted with having to stay at home to work. Tom, 
however, was a judge of human nature, and merely 
looked at them loftily without answering, which 
aroused a desire in their minds to do a little paint- 
ing on their own account. This he would not 
permit. The desire then became so great than none 
of the boys cared to play. The young diplomat in 
time set all of them to painting, while he sat on a 
stump hard by and directed operations, filling his 
pockets with apples, knives, string, &c., as a reward 
for his condescension in allowing them to do his 
work. Thus work was turned into play. The 
humorist has made a fine story by illustrating 
one of the commonest phases of human character. 
Mr. Leland would take advantage of this phase 
and others closely akin to it to teach boys work 
in the form of play, and even in the simpler 
forms of play to use their heads, and not to ‘‘ frivol” 
aimlessly. 

The power of developing the faculties of the 
mind, makes masters of men ; the first step in this 
direction is the knowledge of the possession of 
these faculties, and the second, knowing that they 
can be developed. Ordinarily the man who discovers 
these facts and utilises the discovery, rises rapidly ; 
but much hard work and self-denial have to be 
undergone before ’such an end is attained. If 
teachers fully shared these views, and instilled them 
as every-day facts into the minds of the young, it 
would be a comparatively easy matter to induce 
children to essay any task set before them; the 
simple fact of trying means half the battle won, 
and that which we begin to develop on a proper 
system in childhood comes naturally and easily in 
after life. Mature studies in new subjects mean 
so much hard work, that few adults care to acquire 
more knowledge than is actually thrust upon them. 
The almost universal introduction of machinery daily 
tends to make the bulk of men more and more 
like automatons, while the designing of the ma- 
chinery is left to the master minds who have dis- 
covered and developed their natural powers. In 
days past when boys were taught a trade, they 
learned all its branches, but now huge factories de- 
velop men who can only make the heel of a boot, 
or a wheel of a watch, and to whom the manufacture 
of the uppers of the one, and the case of the other, 
is a branch of knowledge as distinct as the trades of 
bootmaking and watchmaking. Mr. Leland con- 
tends that the practical application of his system will 
remedy the animalising effect which the workshop 
method of the present day has upon the millions 
so employed, thereby raising in every way their 
mental and social condition, ; 

As the first half of the book under notice is de- 
voted to setting forth the necessity of altering 
present methods of teaching and training, so the 
latter half is devoted to expositions and examples 
of how the natural faculties may be trained. The 
advance of science bringing with it the introduction 
of printing, the multiplicity of books and news- 
papers, the teaching of reading and writing to the 
masses, has slowly but surely for generations past 
weakened the power of memory, as in the same 
way ‘‘civilisation” will dim the keenness of ear, 
eye, and smell, possessed by the savage. 

To-day, no man, however well educated, requires 
a memory except ina general way ; great exactitude 
is unnecessary, books of reference supply the de- 
ficiency ; whereas in time gone by, the condition 
of things required constant calls and accurate 
response from that faculty. When we consider, 
how in ancient India stupendous works were pre- 
served for centuries by no other aid than the 
memory ; how in like manner tke works of Homer, 
Pythagoras, Panini, and other writers were for ages 
handed down, before being eventually put in manu- 
script, we cannot for a moment compare the 
memories of the present with those of the past. 
Even in the middle ages the memory of scholars 
was educated and used to a degree quite unknown 
in the present day. Mr. Leland does not advocate 
areturn to these old-world systems, because the 
conditions of things has altered so greatly, that the 
necessity does not now exist, but he advises 
the following of a system which if put into practice 
would arrest the undoubted disuse of the ample 
gerne of memory possessed by every healthy mind. 

he power of exerted will, when steadfastly applied, 
is evident to every one, and most people find that 
that which seems insuperable at first comes readily 
with practice. Adults as a rule prefer to put up 
with ordinary inconvenience, than set resolutely to 
hard work for a given time, but, if it was the 
practice of teachers to give short lessons, so as not 


to overtax the minds of the young, and then insist 
that the tasks set should be learned perfectly, 
children would imperceptibly acquire the power of 
exerting their memories, and the habit would 
develop together with their studies, and so lessen 
the trouble of learning in after life. Unfortunately, 
the general practice now is, to crowd too much 
matter into every lesson, and too many lessons 
into a given time ; then if the general sense is re- 
membered the teacher is satisfied ; but such a course 
is absolutely destructive to the power of accurate 
memory. The different ways in which memory is 
aroused will be interesting to those who observe ; 
for instance, if a man is brought up in the wilds, 
the conditions of his life will so cultivate his 
powers of observation, that he unconsciously notes 
his general surroundings. Memory is then depen- 
dent on associations, he can turn up at oncea 
passage in a book, by calling to mind its position 
in it, its position on the page, and the shape 
of the sentence or paragraph. Such a man can 
most probably repeat a conversation word for 
word with little or no thought, if you remind 
him of the place where he was when the dis- 
cussion arose ; he will probably forget names and 
numbers, but will remember all his life a face 
once seen, and could return without any hesitation 
to a house or street he had once been in; his mind 
has acquired the power of unconscious photography, 
and he no longer requires to think of remembering. 
With the man born or bred in cities, the methods 
of calling up that which has passed are different ; he 
requires to think, and, generally speaking, it is 
direct from the organ of memory he gets the 
required information. 

imilar observations to the foregoing have led the 
author to develop his studies in the art of culti- 
vating observation and eye-memory ; he has found 
that with both young and old, the power of rapid 
observation may be developed to an enormous 
degree by practice. Unfortunately, the class who 
cultivate this faculty, comprises generally speaking 
the least desirable members of society ; thieves are 
trained so that one glance will suffice to take in 
the smallest detail. To be successful in their 
calling rapid observation is essential, and the 
young are trained accordingly ; tossing in the air, 
from behind a screen, a number of articles, then 
requiring the pupils to describe them accurately, is 
a favourite method. Robert Houdin, the great 
conjurer, fully exemplified, in a work published 
years ago, how this faculty could be trained, 
also how the young acquired it with greater 
facility than adults. Conture, the teacher of 
drawing, advised his pupils to try to sketch 
people passing in the street, after simply once 
glancing at them; the drawings of those who 
followed his advice, were full of life and reality. 
Mr. Leland exercises his pupils by once rapidly 
swinging a card, with letters or hieroglyphics on 
it, pastan opening in acurtain ; the letters are at 
first large and simple, gradually they are made 
smaller and more complex, until in a short time‘it 
is found that the children acquire a surprising 
degree of acuteness. 

Singleness of purpose, or mind concentration, 
being such a great power, is cultivated by the 
author in his system of teaching, by carefully avoid- 
ing the multiplication of tasks, until his pupils have 
acquired the power of rapid and accurate memo- 
rising. With these three great faculties, accurate 
memory, rapid and correct observation, and mind 
concentration, a boy may start in the world with a 
capacity for overcoming almost any difficulty which 
may present itself ; of course there are many other 
qualities possessed to a greater or less degree by all, 
which tend to make a great or successful man, but 
if the teacher has properly developed the foregoing 
he for one has done his part. 

The book, especially in the latter part, is highly 
interesting; in fact, one is apt to believe after 
reading it that he is capable of great things, and no 
doubt most of us are if we properly apply the 
‘‘talents” given us; but the train of fancies in- 
dulged in are somewhat like those engendered by a 
visit to a phrenologist, namely, that the purblind 
and callous world has failed to appreciate the 
genius in its midst; want of recognition has alone 
shaded the light, which otherwise long ago would 
have shone forth to the general benefit of man- 
kind. It is to be regretted that in places the 
author has given way to a certain dogmatic 
mannerism, by settling once ard for all some of the 
vexed questions concerning humanity, which have 





exercised the minds of some of our greatest philo- 
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sophers. These, however, are small blemishes, and 
the book is one well worth reading. 





Electrical Instrument Making for Amateurs. A Practical 
Handbook. By 8S. R. Borrons, Certificated Science 
Faas South Kensington. London: Whittaker and 


. iS. 

It is an acknowledged fact that science teaching 
without experimental demonstration is very un- 
satisfactory, and that it gives the student only an 
insecure grasp of the subject, depending very much 
onhis memory. For this reason large educational 
establishments are furnished with laboratories in 
which the experiments set forth in text-books can 
be repeated and more or less original investigations 
can be undertaken. Unfortunately facilities of this 
kind are very costly, and can only be enjoyed in 
large towns, and by persons possessed of consider- 
able means and a fair amount of leisure. The 
student who lives in a place of minor importance, 
as well as the one who has to snatch an hour when 
he can, is debarred from such advantages, and if he 
wishes to gain a thorough familiarity with his sub- 
ject, he must provide himself with apparatus for 
the purpose. It is the object of the author of the 
work before us to help his readers to construct for 
themselves the chief apparatus required to demon- 
strate the leading laws of electricity. He pre- 
supposes them to have had no systematic training 
in handicraft, and to be equipped with only a very 
slender stock of tools of an inexpensive kind. 
Further, he makes but little demands on their 
pockets. Yet with all these limitations he shows how 
they may make quite a lot of electrical instruments 
if they will only exercise a little ingenuity, and a 
fair amount of patience and industry. Among the 
easier jobs are the construction of batteries, induc- 
tion coils, torsion balances, electroscopes, electro- 
phorus, galvanometers, Leyden jars, and influence 
machines of various kinds. All these may be con- 
structed by any one who has a turn for mechanics, 
for quite a trifling outlay, and although the mate- 
rials are not the same as those used by manufac- 
turers, yet they are sufficient for the purpose, and 
the instruments may be made good and reliable. 
Some more ambitious apparatus than those quoted 
above are also included in the book. Among them 
are three forms of dynamos and a large thermopile. 
The former certainly presupposes the possession of 
a lathe, or else the procurement of many of the 
parts from outside. 

In the earlier part of the volume Mr. Bottone 
describes all the steps to be followed most minutely, 
and in general the methods he advises cannot be 
improved upon. In the construction of induction 
and influence electrical machines, however, we 
notice that he considers the task of drilling a hole 
through the centre of the plate rather formidable, 
and advises that the spindle should be made in 
halves and the bosses it carries be cemented to the 
plate. We fear it would be very difficult to make 
the plate run true by this construction, unless the 
bosses were turned and bored ina lathe. It would 
be much easier to follow the method of making 
the centre hole adopted by Mr. Wimshurst. A 
circular scratch, the size of the hole desired, is first 
made by a diamond. The centre of the glass is then 
laid on a tiny anvil, and the central circle is broken 
up—decrepitated we might say—with a very light 
hammer. The cracks will not run across the 
diamond-cut if carefully made, and the hole can be 
produced in this way in as many minutes as it takes 
hours to drill it. It is impossible not to be struck 
by the great ingenuity displayed by the author in 
the choice of materials which can be easily worked, 
and yet which can be made to perform their office 
satisfactorily if only sufficient care be expended on 
their preparation. It is in this necessity for care 
that the chief value of making scientific appliances 
consist. If the handicraft pursuit does not end in 
an intelligent appreciation of the laws and phe- 
nomena which the instruments are intended to 
demonstrate, it is little better than wasted time. 
A youth might as well make a monkey on a stick 
as an electrophorus if he does not endeavour to 
understand the reason of the action of the latter. 
Fortunately there are so many ways that elec- 
trical apparatus can fail, particularly when con- 
structed with makeshift appliances, that it is 
quite impossible to avoid investigating the theory 
of their action if a successful result is to be ob- 
tained. Now that electricity is attaining such an 
important position in the industrial world this little 
volume should secure a high position as a gift-book 
for boys. Judiciously bestowed at the commence- 





ment of the holidays it would find pleasant occupa- 
tion for many tedious hours which might otherwise 
be spent in pursuits which have a more disturbing 
influence on the household. 
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THE PANAMA CANAL. 


(From our New York CoRRESPONDENT.) 


WuiteE there has been a laudable desire on the 
part of American engineers to get at the facts re- 
garding this great undertaking, yet they have per- 
sistently been given either theories based on a most 
optimistic view of the work, and on extremely 
meagre data, or else statements made by politicians, 
nice old gentlemen ignorant of any engineering re- 
quirements, or parties so thoroughly interested in 
the enterprise financially as to render their asser- 
tions of but little value. Such a matter as the re- 
port on the work by an engineer of any standing 
in America has never yet been set forth. 

The announcement that the American Society of 
Civil Engineers would listen to some remarks on 
this topic by an American engineer who had been 
in the employ of the Panama Company, recently 
brought together a large number of engineers, most 
of whom were men thoroughly competent to pass 
an opinion on the merits of the case. 

Mr, R. K. Wright, Jun., the engineer from 
the canal, was a graduate of the United States 
Naval Academy, and had served for a time as an 
officer in our navy. His statements were therefore 
of a professional character, and his standing en- 
titled him to that reception at the hands of the 
Society which he undoubtedly received. Your 
correspondent had an opportunity to converse with 
him previous to the meeting, and found him 
courteous and extremely interesting, although the 
gentleman was in considerable pain due to four 
carbuncles from which he was suffering at the mo- 
ment. After hearing what he had undergone, your 
correspondent’s respect for his country’s navy 
visibly increased. 

Mr. Wright had not been able to prepare a detailed 
statement of his work, and proposed to give a sort 
of sketchof his engineering experience. As to the 
financial status, he remarked that the company 
were at present paying interest on 320,000,000 dols., 
thattheir own estimates called for 150,000,000 cubic 
metres, yet by their own showing they had com- 
pleted about one-fifth of the work. As to the 
organisation cf the work, the contractors on the 
isthmus are to a certain extent controlled by a 
Committee in Paris, many of whom have never seen 
the work, and those who have, only saw such parts 
as those interested desired to show them. Mr. 
Wright further made the astonishing statement 
that even Count de Lesseps does not, in his opinion, 
know the state of things ; 120,000,000dols. were spent 
in placing the various supplies along the line, and no 
accurate survey had been made until two or three 
years after the work was commenced. Then con- 
stant changes were made in the organisation during 
Mr. Wright’s term there, the whole system being 
altered seven times. As an instance of this method 
he stated there were, in 1884, two general officers, of 
whom one was the contractor-general, and the other 
a sort of director-general. The former officer ordered 
the work to be done, and the latter signed the bills 
for work completed, and nothing could be paid 
without his approval. Naturally each one con- 
sidered himself supreme, and it was a foregone con- 
clusion that there would arise a conflict of authority 
speedily. Being unable to settle the question of 











supremacy on the isthmus, and the climate being 
impartial, so that neither died, they both sailed 
away for France, and left the canal to run itself in 
the interim. 

Up to 1885 all contracts were a matter of arrange- 
ment either with the Paris Committee or with the 
contractor-general on the isthmus. As a result of 
not accepting bids of competitive character, but 
leaving the matter to private arrangement, it is 
not difficult to account for the enormous expense 
and comparatively small results. The engineer 
cited two instances coming under his observation. 
A route having been arranged, it was necessary to 
get out the trees along the line, what in America 
we call ‘‘grubbing and clearing.” The Paris Com- 
mittee arranged with a gentleman there, at 260 dols. 
per hectare. No doubt this party had heard of the 
unhealthy climate at Panama, or perhaps he did not 
like carbuncles ; at all events, he simply sublet at 
80 dols. per hectare, and stayed at home. That 
party then let again at 70 dols. to some one who let 
at 60 dols., and the unfortunate, who could not 
sublet, did the work at 50 dols., the security in this 
case being only 2 per cent. of the value of the con- 
tract. It proved later that this contract was only to 
cut down the trees, and the stumps had yet to be 
dealt with, so the contract for this work was again 
undertaken by the same party for the same price, 
260 dols. per hectare, and again sublet through the 
various parties to 60 dols. per hectare. The dollars 
named were Columbian dollars, worth about 72 cents 
of our money. 

The other instance was in the case of excavation. 
The prices at which this was arranged for were 
2.60 dols. for rock, and 60 cents for earth per 
cubic metre. The engineer’s estimate stated there 
was about as much of one as of the other, so the 
contractor proposed, no doubt to save the trouble of 
computing (?), to average the price at 1.60 dols. per 
cubic metre for all work performed. This simple 
and extremely beautiful arrangement met with 
great favour, and was agreedon. Whenever, there- 
after, this contractor encountered rock, he moved 
ahead and struck earth, which, at 1.60 dols. per 
cubic metre, ought to have reconciled him to his 
contract. 

Mr. Wright further showed the incompetence of 
the chief of the bureau of mathematical locations. 
This gentleman was appointed for his mathematical 
ability, and was pronounced thoroughly impractical ; 
the only instrument by which he located the line of 
the canal was a surveyor’s compass, and this was 
a little too much for even the Paris Committee, so 
they relieved him, and by promptly bringing suit 
against the company, he compelled them to re- 
employ him. 

Now it occurs tothe writer just here, believing 
as he does that this whole canal matter will collapse 
before long, and having a most decided opinion that 
much is concealed which will then come to light, it 
occurs to him, this man’s suit may not have had so 
much effect on his reinstatement as what he either 
knew or might bring out if he was not quieted. 

Mr. Wright also confirmed from his own expe- 
rience the statement already made, that the material 
thrown out by the dredges was allowed to run back 
into the canal to be rehandled. In one instance he 
had dredges working just in advance of a small 
stream which discharged into the canal, and the 
material thrown out of the discharge pipe of the 
dredge was emptied into the river, and eventually 
into the canal. He had known the Chagres River to 
drop 4 ft. in an hour, and it was no infrequent 
method to build behind a dredge a dam to prevent 
the water from runaing out suddenly and strand- 
ing it. When this officer's attention was called to 
the boulders and rocks rolling back into the canal, 
he replied this was incident to all large works, and 
not to mind it, although Mr. Wright told him this 
had been going on for four months, and some very 
slight progress had been all the dredges had accom- 
plished. 

A most notable instance of the red tape system 
prevailing was cited. Mr. Wright, on taking charge 
of his section, had a sub-engineer, a man in charge 
of material, and three or four surveyors, besides a 
storekeeper. All these men were independent of 
him, and he could not enforce an order given to 
them. Among other matters he receipted for 
were thirteen barrels of oil. He had four dredges 
there, and needing some oil, applied to the store- 
keeper for it, but was told that, although he had 
receipted for it, and was responsible for it, and 
although it was on the bank in sight, yet nota drop 
could be issued unless the requisition the neces- 
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sary signatures. So Mr. Wright made out his 
requisition and sent it to the officer at Aspinwall, 
who signed it, copied it, indexed it, and filed it; 
then it went to another official in the next room, 
who proceeded in a similar way. It descended to 
the next floor, and finally was sent to the director- 
general at Panama, went through some more per- 
formances, and travelled back to Aspinwall. The 
result was, it came back to him after sixteen days, 
having traversed nearly 200 miles, and passed his 
office four times in its journey. Meantime the 
dredges had lain idle four days for want of oil on 
the bank alongside, and at a cost of some 3000 dols. 
per day. In another case he wanted about 5 cents’ 
worth of vaseline to grease certain instruments of 
precision. The lubricant was in the basement of 
the building his office was in, and it took seven days 
to get the order properly certified, though that 
order never went out of the building, but passed 
from room toroom. He made this case merely as 
an experiment to see what delay there would be, as 
he sent to a neighbouring drug store and bought 
the vaseline at the time he required it. 

Once in a while, during our late war, leaves of 
absence used to take a similar time to travel, and 
the writer remembers a case where a man’s applica- 
tion for a three days’ leave reached him, approved 
for a certain date, some two weeks after the date at 
which it expired. But those were war times—there 
is no such excuse to plead here. 

The contractor-general has a Paris house, cost- 
ing about 80,000 dols., and one in Aspinwall, costing 
60,000 dols. About once a year he stays in the 
latter for ten days, and it is stated that neither 
dwelling is suited to the uses of the canal. 

Mr. Wright considers the success of the canal 
depends on the solution of two practical problems : 
the dredging of Chagres River and the cut at 
Obispo, but these vital questions have not been 
solved, although as early as 1883 it was the im- 
pression in Paris that they had been satisfac- 
torily disposed of. Mr. Wright further stated, 
in answer to questions, that he thought the pro- 
posed lock system would reduce the excavations 
some 45,000,000 cubic metres. He anticipated, 
however, great trouble at the heavy cut, for 80 ft. 
below the surface there is an immense bed of quick- 
sand between the tops of the two hills through 
which the canal passes. The sudden withdrawal of 
this quicksand has caused the sides of the hills to 
slip in because of the withdrawal of this pressure. 
This is the place where Lieutenant Rogers intended 
to change the force of gravity. The earth at the 
summit was 101 metres in depth, and at the highest 

oint there was a friable rock which is washed down 
& the water disintegrating very rapidly. He con- 
sidered the lock idea simply a temporary arrange- 
ment, and did not think the canal people had yet 
settled whether to have a single lift or a series of 
them. Indeed, the whole matter seems to have 
been conducted very much like the surveys of the 
late lamented John Phenix, and yet millions of 
dollars have been invested by people who can ill 
afford to lose the money in this most Utopian of 
schemes. 

Mr. Wright was then followed by Mr. Nathan 
Appleton, who has been identified with the Panama 
Canal for some time, but his remarks seemed to be 
rather a glorification of M. de Lesseps than any- 
thing of a practical nature. He did not attempt 
to answer any of the allegations brought by Mr. 
Wright. He gave no solution of the main difti- 
culties in respect to the enterprise, but only 
advanced an array of figures, and in answer to 
a practical question as to what the debt of this 
canal was, Mr. Appleton replied: ‘‘ That I cannot 
say; a8 soon as the canal is opened, the receipts 
coming in will be used to pay the interest on the 
bonds and reduce the debt.” At the same time he 
admitted they had issued bonds for 300,000,000 dols. 
or 400,000,000 dols. A few millions more or less 
don’t seem to count. Now suppose, and it is not 
an improbable case, the traffic does not equal a sum 
suflicient to meet the interest and operating ex- 

nses, what then? ‘‘Oh,” but they say, “ it will.” 

‘hat is, however, no answer ; here are certain facts 
alleged and apparently sustained by evidence ; one- 
fifth of the work is done and the remaining four- 
fifths contain the most difficult part of the problem, 
and yet in the absence of any well-defined plan for 
the solution of these difficulties, people are asked to 
believe in the ultimate success of the enterprise, and 
in its power to prove a paying investment. Is this to 
be tried by any rules prescribed by common sense, 
or is it to be ‘‘ bolted” whole ? 





The glory of France, and all that sort of thing, 
looks well on paper, and may fire the national heart 
of the Gallic race, but the Anglo-Saxons are made 
of sterner stuff. They are not to be deceived by any 
promises on paper. It is quite in order for M. de 
Lesseps, or any other person largely interested in 
this enterprise, to ask for an inspection and report 
by engineers of reputation, which can be easily 
made. If they pronounce the scheme sound from 
an engineering point, it will then be in order for 
the promoters to show that it can earn its expenses, 
leaving the question of a dividend on stock for 
another time. Until such showing is made, the 
conclusion must be that either the promoters are 
greatly deceived, or else they are greatly deceiving 
others. In any event, their position is not at pre- 
sent one that will inspire any confidence in the 
money centres, and France of all nations is the last 
one a promoter should try to deceive, for in that 
country reactions are sudden and revolutionary. 
The very men who glorify M. de Lesseps to-day will 
be foremost to-morrow in striving to make away 
with him if they think he is misleading them, nor 
will they then tolerate any self-deception on his 
part if such exists, but will hold him to the strictest 
account, 








NOTES. 
Tue INFLUENCE MACHINE FROM 1788 To 1888, 


At the meeting of the Society of Telegraph 
Engineers held on Thursday, the 31st ult., a paper 
on the above subject was read by Professor Sil- 
vanus Thompson. As, however, a complete ac- 
count of the history of these machines was given in 
Mr. Wimshurst’s lecture at the Royal Institution 
on April the 27th, a fully illustrated report of 
which appeared in our issue of May the 4th, it will 
be unnecessary to refer further to Professor Thomp- 
son’s paper. 

A Larce Crock. 

A new clock weighing 2$ tons has just been 
placed in the tower of the Glasgow University 
similar to the great clock at Westminster. The 
frame of the clock newly erected is horizontal and 
of cast-iron planed. It is 64 ft. long, 2 ft. wide, and 
1} ft. indepth. It is supported on beams built into 
the wall of the tower, so as to obviate vibration. 
The wheels, which are of gun-metal, can be moved 
separately, as the pivot holes are screwed to the 
frame. The main wheels of the striking and quarter 
trains are 20 in. in diameter, and attached to them 
are cams to lift the hammers, which are fixed in iron 
frames connected with the clock by cranks, and hay- 
ing a check spring to prevent vibration. The weight 
of the hammer that strikes the hours is 120]b., and 
it is lifted 10in. There is an automatic apparatus 
attached to the clock, which stops the quarter peals 
at night, and starts them in the morning. The 
escapement of the going part is known as the 
double three-legged gravity, invented by Lord 
Grimthorpe. The pendulum is of zinc and iron to 
counteract influences of temperature. The tubes 
are arranged so that the expansion of one raises the 
centre of gravity while that of the other lowers it. 
The bob of the pendulum is cylindrical, and weighs 
3 cwt., and the beat is 14 sec. The ‘‘bolt and 
shutter” appliance of the nobleman already named 
maintains the motion while the clock is being 
wound. Messrs, J. B. Joyce and Co., Whitechurch, 
Shropshire, manufactured the clock. 


WELDING By ELECTRICITY. 


The Thomson system of electric welding, which 
we described on page 22 of vol. xliii., is now in 
operation at the Glasgow Exhibition and is attract- 
ing a good deal of attention amongst engineers and 
electricians, The essentials of welding by this 
means are (1) a source of electric energy, and (2) a 
means of transforming that energy into heat at the 
point where it is desired to locate it. In ordinary 
practice an alternating dynamo is used. It gives a 
small current at a high pressure. In the case of 
the apparatus in operation at Glasgow, which can 
weld iron from fin. to 1}in. in diameter, this 
pressure is 220 volts. The current passes from the 
dynamo to a transformer and in a secondary coil of 
wire composed simply of one turn of heavy copper 
bar, there is induced a much greater current at a 
lower pressure. In the apparatus in use the pres- 
sure in the secondary coil may be reduced to half a 
volt. Attached to the ends of this copper bar and 
in electrical contact with it, are two clamps for 
holding the pieces of metal to be welded. One of 
the clamps is movable along a straight axis by a 





pinion. The parts of metal are placed closely 
together and held firmly in that position by the 
pinion ; on the application of the heavy current 
in the secondary coil, the ends become heated, 
and when sufficiently hot are forced together. 
The operator has therefore a source of heat as well 
as a source of pressure easily regulated, so that any 
metal which will stand the heat necessary can be 
easily and effectually welded by the process. The 
exhibitors are the Thomson Welding Company of 
Boston, and it is shown in the dynamo shed in the 
space occupied by Mr. Richard Miller, agent of the 
Thomson-Houston Company in Scotland. 


Sm Grorce Barctay Bruce. 

We have pleasure in announcing that Her Majesty 
has conferred the honour of knighthood upon Mr. 
G. B. Bruce, the President of the Jnstitution of Civil 
Engineers. As a railway engineer, Mr. Bruce is 
well known in many partsof the world. In India 
he superintended the construction of a considerable 
part of the East Indian Railway, and was consulting 
engineer for the South Indian Railway. In Canada 
he tested the Great Victoria Bridge over the St. 
Lawrence at Montreal. In Germany he was chief 
engineer for the following lines: The Tilsit Inster- 
berg (50 miles), the East Russian from Pillau to 
Koenigsberg, and on to the Russian frontier (150 
miles), and the Berlin Gorlitz (120 miles). In New 
Zealand he was consulting engineer for the railways 
to the Government. In Spain he carried out the 
works of the Rio Tinto Railway and Pier. In 
South America he is engineer-in-chief for the East 
Argentine Railway. In England, during the past 
twenty-five years, he has been the engineer for the 
Whitehaven, Cleator, and Egremont system of rail- 
ways in Cumberland, the Kettering, Thrapston, and 
Huntingdon Railway, the Peterboro’, Wisbeach, 
and Sutton Railway, the Stonehouse and Nails- 
worth Railway, and other works. This is a full 
record for a professional life which commenced in 
1836-37 with an apprenticeship of five years in 
Robert Stephenson’s workshops at Newcastle-upon- 
Tyne. But to this must be added two years (1842-4) 
spent in the preparation of designs for the works of 
the Newcastle and Darlington Railway; one year as 
resident engineer on the Northampton and Peter- 
borough Railway ; five or six years (1845-50) as 
resident engineer on the Newcastle and Berwick 
line ; and a short time (1851) on the Alston Branch 
of the Carlisle Railway. Sir George Bruce was 
born on October 1, 1821, and, consequently, is in 
his sixty-seventh year. 


Tue Czar’s DomAIN. 


The Russian engineers sent to Merv to make pre- 
parations for the cultivation of cotton on the irri- 
gated ‘‘ Domain of the Czar” on the Murghab, are 
already getting Colonel Kozel-Poklevsky’s project 
under way. The work is a very interesting bit 
of engineering, and, together with the Transcaspian 
Railway, shows the Czar to possess an intelligent 
appreciation of the powers of the engineer sadly 
lacking on the -part of the Government of this 
country. The Merv oasis is situated for the most 
part in clayey soil of a fertility almost unparalleled. 
Its existence depends upon the waters of the rivers 
Murghab and Khusk, which is dammed and forced 
to run through a ramification of irrigation canals, 
the surplus flow subsequently making its way to the 
desert. Wherever there is water there isa splendid 
yield of corn, cotton, melons, &c. ; and, immediately 
outside, where the water fails to penetrate, there is 
a wilderness of sunburnt clay. In the winter and 
spring water abounds, and as soon as the first 
Russian engineer arrived at the oasis he reported 
that its area could be largely increased if more dams 
were erected to allow of a larger storage of water in 
the cool season. This led to the despatch of Colonel 
Kozel-Poklevsky, who has had some experience 
with irrigation works in Central Asia, and he recom- 
mended the formation of a new dam at a cost of 
300,000/., thanks to which 1,000,000 acres of new 
ground would be watered, and be able to pro- 
duce the bulk of the cotton required for the 
cotton mills of Russia. At present Russia uses 
36,000,000 1b. of cotton yearly, valued at 100,000,000 
roubles, or nearly 10,000,000/. If, as Colonel 
Kozel-Poklevsky thinks, nearly all this can be pro- 
duced in the Czar’s domain on the Murghab, it will 
render the Czar the largest cotton planter in the 
world, and give him the monopoly of the raw cotton 
trade of Russia. Such is the commercial aspect, 
and as Kozel-Poklevsky’s project has been carefully 
scanned by a committee of experts there would 
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appear to be reason to believe that it will be more 
or less realised. On the other hand, even if the 
cotton crop falls short ofthe projector’s expectation, 
the area reclaimed will be large enough to provide 
a huge cantonment for troops, and perhaps a desire 
to possess this may have led the Czar to favour the 
scheme quite as much as the wish to grow all Russia’s 
cotton at home, and be independent of the foreigner. 


THE Sounp TUNNEL. 

The question of a tunnel between Sealand and 
Sweden, under the Sound, had not been heard of 
for some time till the other day the Royal Swedish 
Commissioners, who were examining M. Delancle’s 
application for a concession, sent in their report to 
the Swedish Government. This exhaustive docu- 
ment winds up with the following conclusions : 
‘*That a submarine railway between Sealand and 
Sconia would no doubt insure several advantages to 
the international traffic, but that, as the building 
of it would require a very considerable capital, and 
the paying of the interest on the cost for a long 
series of years, would necessitate heavy subventions 
from both the Danish and the Swedish Govera- 
_ ments, in addition to the profits of the traffic, which 
would be inadequate for this purpose, the proposal 
for this new way of communication be abandoned 
for the present ; that should ever, under altered 
circumstances, the want or the desirability of a 
submarine railway come into prominence, it ought 
to be built on account of the State, either with its 
own money or by the aid of capital borrowed for 
that purpose, and the works should be carried out 
under superintendence of special commissioners or 
be contracted away to some accepted person. This 
arrangement is considered necessary in order to 
insure to the authorities of these State railways, 
with which the tunnel would have connection, a 
proper control of the traffic independent of foreign 
companies or interests ; and finally, that there only, 
in the last instance, ought to be any question of 
altogether handing over the undertaking to foreign 
capital, and that the Governments, under no cir- 
cumstances, ought to tie themselves by entering 
into contract with private associations or persons 
before complete plans were forthcoming, and the 
question of cost fully solved.” The Commissioners 
submit, in conclusion, that M. Delancle’s applica- 
tion be not granted. The Government has not yet 
taken any further steps in the matter. 


Tue City and SourHwakK SUBWAY. 

On Wednesday, June 6, a party of the students 
of the Institution or Civil Engineers paid, on the 
invitation of Mr. Greathead, a visit to the works of 
the City and Southwark Subway Company, at 
Harleyford-street, Kennington Oval. The works 
at this spot have only been started about three 
months, but already the 25 ft. diameter shaft for 
the passenger lifts, has been sunk to the full depth, 
and the casing is nearly completed. This shaft is 
connected by a heading with the two tubes which 
constitute the subways. At present the most 
advanced of these tubes has been driven for about 
150 yards in each direction, the other tube being 
somewhat less advanced, but neither as yet oc- 
cupies its permanent position at this point. In 
the station each 10ft. 6 in. subway is to open 
into a larger tunnel 20 ft. in diameter, also cir- 
cular in shape ; but these large tunnels will be 
arched in with brickwork instead of with cast-iron 
segments, as is the case with the 10 ft. 6 in. tubes. 
The centre line of one of the large tunnels will be 
at a level about 10 ft. below that of the other, so 
that passengers proceeding to the platform of the 
low-level tunnel will pass below the other one. 
The platforms for both up and down lines will, it 
should be stated, be on the same side of the train. 
At present the 10 ft. 6 in. tubes occupy what will 
afterwards be the centre of the 20 ft. tunnels, as it 
was considered that it would be simpler to proceed 
in this way, and to afterwards remove them to 
their proper position, than to drive them at once 
in their final place, which will be on one side of the 
20 ft. tunnel. The work is being carried out 
entirely in the London clay, the average depth of 
the tubes below the surface of the ground being 
from 40 ft. to 50ft. The work is carried out by 
driving a heading in front of a circular shield, 
fitted witha sharp cutting edge. The clay is cleared 
away in front of the shield, leaving a hole just a 
trifle smaller than the finished section, the super- 
fluous clay is then removed by advancing the shield 
with the aid of powerful hydraulic rams, when the 
cutting edge brings up the section to the true 
form. The space left behind by the advance of 





the machine, is then lined with cast-iron seg- 
ments firmly bolted together, and the space left 
between the cast-iron tube, thus formed, is filled 
in by forcing into-it, under an air pressure of 30 Ib. 
to the square inch, a quick-setting cement grout, 
which completely fills all cavities and insures a fair 
distribution of the pressure on the cast-iron tube. 
The next visit of the students of the Institution of 
Civil Engineers will be on Tuesday, June 19, to 
the London Portland Cement Company’s Works, 
Northfleet, leaving Charing Cross for Northfleet 
at 11.42 a.m. 
THE Suez CaNnat. 

The business of the Suez Canal has very greatly 
increased during the last ten years, and the transit 
revenue of the company has also expanded very 
materially, notwithstanding that concessions have 
been made from time to time in favour of shippers. 
In 1878, the number of ships which passed through 
the canal was 1593, their aggregate burden being 
2,269,678 tons, while the transit revenue collected 
for the year was 1,133,8271. In 1881, the number 
of ships which passed through the canal was 2727, 
of an aggregate burden of 4,136,779 tons, the 
transit revenue collected for the year being 
1,887,755. In 1884, the number of ships passing 
through the canal was 3284, of an aggregate burden 
of 5,871,500 tons, and the transit revenue collected 
was 2,345,150/. Last year, 3137 ships went through 
the canal, their aggregate burden being 5,903,024 
tons, while the transit revenue collected was 
2,279,8121. Including other items of revenue, the 
aggregate income of the Suez Canal Company for 
1887 was 2,420,413/. The working expenses of the 
year having been 273,165l., the profit realised for 
the twelve months was 2,147,248/. It should be 
observed that the 273,165/. representing the work- 
ing expenses last year comprised 61,770l. ex- 
pended in maintenance operations. The relative 
moderation of the working expenses will not escape 
attention. The fixed charges of the undertaking 
are also relatively light, so that the Council of 
Administration was enabled to divide 1,247,5131. 
among the shareholders for the past year. The rate 
of dividend for 1887 was, as nearly as possible, 154 
per cent. per annum, as compared with 15 per cent. 
per annum for 1886. The depth of the maritime 
canal has been increased to 28 ft. 4 in. over 564 
miles of its course, and it will probably be deepened 
to this extent throughout before the close of 1888. 
The average time occupied by ships in passing 
through the canal continues to decrease. In 1886, 
the average time occupied by the passage of each 
vessel was 36 hours 11 minutes. In 1887, this ave- 
rage was reduced to 34 hours 3 minutes, showing 
an improvement last year of 2 hours 8 minutes. 
Ships furnished with the necessary lighting appa- 
ratus are now permitted to pass through the canal 
during the night. The proportion of ships which 
went through by night last year was 12.69 per 
cent. of the whole number using the canal during 
the twelve months. In the first three months of 
this year the corresponding proportion rose to 32.78 
percent. The increasing use of the canal by night 
explains, to some extent, the gradual diminution in 
the average time occupied by vessels in passing 
through it, as the pressure of vessels is less by 
night than by day. 


Russian AND AMERICAN LUBRICATING OILS. 


The immense quantities of lubricating oil Russia 
is beginning to pour upon the markets of Europe 
renders interesting an opinion as to the relative 
merits of the American and Russian oil by Professor 
S. P. Sadtler in the last issue of the Journal of 
the Franklin Institute, Philadelphia. Professor 
Sadtler, in an account of the petroleum industry, 
observes that ‘‘in a comparison of the lubricating 
oils there seems but little doubt that the Russian 
product has a distinct advantage. These lubricat- 
ing oils from Baku petroleum contain little or no 
solid hydro-carbons, the greatest quantity obtain- 
able amounting to only a quarter of 1 per cent. of 
the crude oil. They will show, therefore, excep- 
tionally low tests. At the same time they have a 
remarkably high viscosity in relation to their 
specific gravity.” Similar favourable opinions of 
Russian lubricating oil have been expressed in 
this country by Mr. Boverton Redwood and others, 
but we believe that this is the first time its 

ood qualities have been admitted by a_petro- 
eum authority in America itself. Until within the 
last few years Russia paid scarcely any attention to 
lubricating oil, but now the single firm of Shibajeff 
and Co., of Baku, turns out alone nearly 6,000, 





gallons of clear mineral oils yearly—oils that have 
begun to oust the American article from Liverpool 
and Manchester, and the Scotch from Glasgow. Of 
course Russian lubricating oi! enjoys a greater 
advantage in markets further from America and 
nearer Batoum ; ‘but, on the othe: hand, even 
when in this country the Russian oil is dearer, its 
superiority over the American article and the 
economy effected by its use render it a greater 
favourite with millowners, above all in Man- 
chester, where the peculiar safety characteristics 
of the oil are particularly appreciated in cotton 
mills. No doubt in time, with the development 
of the manufacturing resources of Baku, the com- 
petition with America will assume a very severe 
character. At present the Nobel firm and Messrs. 
Rothschilds do not give so much attention to ma- 
chinery oils as to kerosine ; the Shibajeff firm, in 
effect, being the only one at Baku devoting itself 
chiefly to their manufacture. A deal of heavy 
Baku oil is sent abroad in a crude form, to be 
manufactured into the refined article under all 
manner of fancy names. Formerly the Russian 
origin of the article was concealed ; but now it pays 
better to avow, and even to sell adulterated oil 
under Russian brands. The evil arising from this 
is causing other Baku firms to consider the ad- 
visability of following the example of the Shibajeff, 
and ship the oil in the best refined condition to 
Europe. 
CaRBON IN THE Sun, 

An important series of spectroscopic observations 
made with one of Professor Rowland’s fine diffrac- 
tion gratings has been made by Messrs. C. O. 
Hutchins and E. S. Holden in the Physical 
Laboratory of Harvard University. The grating 
was of speculum metal, and has a surface of 6 in. 
by 2in. ruled with 14,438 lines to the inch. It is 
concave, and has a radius of curvature of 21% ft. 
The spectrum was photographed by a camera rolling 
on rails, so as to take in one part of the spectrum 
after another. The spectrum could be compared 
with that of minerals in a powerful dynamo-electric 
arc. Of the elements hitherto considered as 
‘*doubtful” in lists of elements observed in the 
sun, the authors find that cadmium is evidently 
present ; others, such as lead, cerium, molybdenum, 


uranium, vanadium, are not so clearly proved to 


exist in the sun. Coincidences have, however, been 
found in the case of platinum, which make it 
probable that that element exists in our luminary. 
The electric lamp used in these experiments gave 
an arc from gin. to #in. long. The lower 
carbon had a cup-shaped cavity, which was filled 
with the substance of which a spectrum was 
desired. It was not necessary to have it in 
metallic form, as any ordinary compound was at 
once reduced by the heat in presence of carbon 
vapour to the metallic state. We may add 
that Mr. Hutchins and Professor Trowbridge have 
also examined into the evidence of Dr. H. Draper 
as to the existence of oxygen in the sun, and the 
have seen reason to doubt this conclusion. Wi 
increased power of definition the ‘‘ bright bands” 
of Draper are seen to vanish and all apparent con- 
nection between them and the oxygen lines vanish 
also. The bright bands, in fact, are seen to be 
occupied by numerous dark lines of various degrees 
of intensity. As a positive contribution to solar 
physics, however, these experimenters have ob- 
tained evidence of the existence of carbon in the 
sun. A careful examination of the fluted spectrum 
of the carbon arc light and a juxta-posed solar 
spectrum discloses a remarkable fact. When the 
fine lines of the spectrum of carbon are plotted in a 
curve and the dark lines of the solar spectrum 
immediately above the carbon spectrum are also 
plotted, the two curves have a striking similarity, 
and run with a slight convexity toward one axis. 
The authors conclude that the fluted spectrum of 
carbon is an example of the reversal of the lines 
of a vapour in its own vapour. The same pheno- 
menon is observed in the spectrum of iron lines; 
when sufficient iron vapour surrounds the arc in 
which iron is volatilised reversal lines are always 
seen. The hypothesis of the authors is that at the 
point of the sun’s atmosphere where carbon is vola- 
tilised so as to produce the reversal of the lines 
observed, the temperature of the sun approximates 
to that of the voltaic are. 





Victorian Raitwars.—The tender of Messrs, Parker 
Brothers and Ryde has been accepted for the construc- 
tion of the Kyneton and Redesdale Railway, Victoria, 
The amount of the contract is 55,6317. 
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THE LATE MR. B. W. FAREY. 

Mr. BERNAND WILLIAM Farry, who died on the 
8th of last month, was one of those engineers who 
labour more for the love of their calling than for the 
acquisition of fame. He was an incessant worker, 
particularly at the steam engine, and at a time when 
exact trials were but little known or esteemed, he 
carried out, in conjunction with Mr. Bryan Donkin, 
Jun., a large number of experiments, and accumulated 
a great store of information which has since proved of 
immense value to the profession. The results of his 
researches were freely given to the world—to a great 
extent through our columns—but in such a modest 
manner that Mr. Farey’s name was only known to 
those who took a special interest in the subject. For 
the last seven years he has been laid aside by failing 
health, and hence his decease has not attracted the 
same attention as if he had dropped directly out of the 
busy world, 

Mr. Farey came of a family of engineers. One of his 
uncles, John Farey, was the author of a well-known 
work on the steam engine, while another, M. Colomb 
Gengembre, was an eminent engineer at Nantes in 
France, This latter relative superintended Farey’s edu- 
cation, and introduced him into the marine engine and 
shipbuilding works of the French Government at 
Indret, where he remained a few months. At the age 
of sixteen the youth returned to England, and was em- 
ployed in succession at the Fairfield Works, Bow, under 
Mr. W. Bridges Adams, and at the works of Messrs. 
Swaine and Bovill, under Mr. (now Sir Frederick) 
Bramwell. In 1847 he went to the works of Messrs. 
Bryan Donkin and Co., of Bermondsey, and in a few 
years became a partner. Here commenced the long 
series of labours which formed the work of his life, 
and which bore abundant fruit. The first gas valve 
with internal rack and pinion was constructed by 
Messrs. Donkin and Co.,in 1847, and so successful 
has it been that more than 50,000 have since been 
manufactured by the firm. A double-cylinder rag 
boiler for paper machines was invented by Mr. Farey 
in 1849, a cross-cutting machine for paper in 1852, 
a new type of horizontal compound engine in 1866, 
a superheater to be placed between the high and 
low-pressure cylinders of compound engines in 1869, 
and an improvement in slide valve gear in 1873. The 
engine trials made conjointly by Mr. Farey and Mr. 
Bryan Donkin, Jun., extended over a period of ten 
years. These experiments were made on steam engines 
with compound and single cylinders, and with and 
without steam jackets, and were designed to ascertain 
their respective economical values. Accounts of the 
experiments were published from time to time in 
ENGINEERING. Later, in 1875-6, in conjunction with 
the other partners in the firm, he made upwards of 
one hundred trials with a small experimental com- 
pound steam engine, now in Professor Kennedy’s 
engineering laboratory at University College, London. 

Mr, Farey was born on August 12, 1827, and was 
elected a member of the Institution of Civil Engineers 
on March 7, 1865. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 24, 1888. 

Tue American iron trade was surprised some days 
since, by the action of one company, operating twelve 
furnaces, and producing 200,000 tonsof iron per ton per 
annum, in unexpectedly reducing prices 2 dols. per ton, 
making present tidewater quotations 16 dols. for forge, 
17 dols. for No. 2 foundry, and 18 dols. for No. 1. 
Southern iron has been offering on board at 15 dols., 
16.50 dols., and 17.50 dols. for forge and Nos. 2 and 1 
foundry ; it costs about 50 cents per ton to deliver, 
making it about the same price as the well-known 
brands of Pennsylvania iron. This virtually cuts out 
southern irons from northern markets. The anticipa- 
tion now is that southern ironmakers and railroad 
managers will combine to still further reduce Alabama 
and other irons, and thus seek to retain their hold 
upon northern markets. The entire output from the 
south isa mere trifle of the northern consumption, 
but it is just sufficient to compel a reduction throughout 
the great iron-producing States of the north and west. 
The present production is 125,000 tons per week. The 
reduction in prices above referred to will result in the 
blowing out of a number of anthracite furnaces, unless 
the cost of Pads se can be reduced by lower prices 
for coal. Considerable pressure is being brought to 
bear upon the anthracite coal companies to lower 
prices 25 cents per ton, and furnace managers are 
about asking their men to accept a reduction of 10 
cents per day in wages. Southern iron men have the 
advantage, as the railroad companies are willing to 
co-operate with them for the sake of the traffic. 

The Taritf contest is still on at Washington ; a vote 
is expected within ten days ; it is impossible to predict 
how it will go, but the manufacturing interests believe 
that, on account of political considerations, the Free 
Traders will not pass the Bill, though they have the 
numerical power to do so. 

The bar-iron trade is dull, and about one-third of 
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the capacity is idle ; 15,000 tons of structural iron were 
ordered last week, for bridge-building purposes ; 12,000 
tons of steel rails were ordered, in small lots, at 31 
dols. to 32 dols. in eastern mills. One mill has quoted 
30 dols., and others are likely to quote the same figure 
very soon. The Edgar Thomson Steel Works is now 
running full. 

The present industrial prospects of the United 
States are at present rather hazy ; production is gene- 
rally curtailed ; buyers are afraid to purchase for for- 
ward requirements, lest prices should decline, and 
manufacturers are unwilling to contract ahead because 
of the unprofitable rates prevailing. The cost of labour 
is unchanged, and cannot be modified except at the 
risk of inaugurating general strikes; labour is orga- 
nised very strongly ughout the country, and em- 
ployers are generally endeavouring to avoid the disem- 
ployment of labour in the hopes that a reviving de- 
mand will soon spring up. At the same time there is 
a downward tendency at work ; and should it continue 
it will necessitate a reduction of output in nearly all 
of the leading industries. The locomotive builders 
will probably escape, as there is an urgent demand for 
rolling stock and motive power on nearly all of the 
leading roads in the United States. ‘The car builders 
are large buyers of material, and have contracts ahead 
which will keep them busy until the autumn. 





SHEPHERD’S COLLAPSIBLE LIFEBOAT. 


THERE are now being shown at the Glasgow Interna- 
tional Exhibition several collapsible lifeboats con- 
structed on the patented plans of Mr. J. W. Shepherd, 
of the Fairfield Shipbuilding and Engineering Com- 
pany. This arrangement has been devised with the 
view of enabling ships to carry more boats without 
adding to the space occupied, a most commendable 
object. We annex engravings of one of the boats. 
The length is 28 ft.; breadth, 8} ft.; and depth, 
34 ft.; the weight being 11 cwt. 2 qrs. When 
folded up it occupies a space of only 114 in. in 
width, and when nati has buoyancy sufficient 
to carry sixty persons. Three of these ts could 





therefore be laid on the top of each other and lie 
under the ordinary lifeboat hung on the davits, or one 
could be stowed between the ordinary boats and the 
ship’s rail when the usual boats are stowed on their 
chocks. ‘The boats are strongly built, the woodwork 
being lined with angle steel galvanised. The frames 
work on a swivel and can be moved from athwart to 
be almost in line with the keel. When in sea-going 
condition the frames are firmly kept in position by 
clamps and studs. The seats are hinged on the frames 
and on arunner supported above the keel by stanchions. 
The runner also strengthens the keel. The boats are 
covered with canvas of two thicknesses, coated with a 
composition to make it thoroughly water-tight, and on 
the bottom of the boat is the usual framework on 
which to walk. If the boats are found thoroughly sea- 
worthy, and their adoption by the Cunard Company— 
who have ordered several of their large steamers to be 
provided with them—may be taken as a peometer of 
this, then the boats meet a decided want. The capacity 
of the boats carried by large passenger steamers is often 
insufficient to partes all on board, and the 
arguments used by owners against their provision is 
usually that they would monopolise too much deck 
space; and frequently passengers support this con- 
tention. Mr. Shepherd’s boat is one of two or three 
boats designed to meet this objection. 





Tue Royat Socrzty.—What is now known as the 
Ladies’ Conversazione of the Royal Society was held at 
Burlington House on Wednesday evening last On this 
occasion there was provided for the entertainment of the 
guests a large collection of interesting objects of which 
weshall have something to say next week. The soirée 
was very largely attended, and several of the distin- 

ished guests were in full Court dress, taking the Royal 
Nea on their way to the Queen’s ball at Buckingham 

ace. 


Park Argas.—America is rich in large parks. The 
Central Park, New York, has an area of 864 acres ; Fair- 
mount Park, Philadelphia, 2648 acres; South Park, 
Chicago, 1055 acres ; Forest Park, St. Louis, 1372 acres ; 
Druid Hill Park, Baltimore, 700 acres. The great park 
of San Francisco has an area of 1040 acres. e parks 
of Paris are in its environs, and include the Forest of 
St. Germain, 8000 acres; the Bois de Boulogne, 2200 
acres ; the Bois de Vincennes, 2500 acres ; and the ks 
of St. Cloud, 1000 acres. The Forest of Fontainebleau 
covers 42,000 acres. Tokio, Japan, is celebrated not only 
for the number, but also for the extent and beauty of its 

ks. Richmond Park has an area of 3 acres ; 
indsor Park, 3800 acres. Phoenix Park, Dublin, com- 
prises ‘1753 acres. 
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WE publish on the present page engravings of a, 
magazine gun, the invention of Mr. Bethel Burton, | 
who claims for his arm simplicity and fineness of parts, | 
ease and efficiency of working, and complete security 
against premature explosion of the charge. The gun 
is exceedingly light, weighing about 8 lb., and carry- 
ing eighteen cartridges in its magazine. 

The engravings represent different views of the rifle 
at the breech. Fig. 1 shows the breech closed with a. 
low hopper magazine attached to the side of the gun, | 
and a tin case containing eight or ten cartridges placed | 
therein. The opposite side of the gun is shown on Fig. 2 
with the magazineonly. This contains four cartridges. 





4, 


The cartridges are packed in tin boxes in the factories, 
and when served to the soldier, are carried by him ina 
belt round his body ready for insertion into the hopper. 
A box of ten cartridges may be inserted in the hopper 
as rapidly as one cartridge can be taken from a 


| cartridge box and inserted in a breechloading gun. 


There 1s a cut-off attached to the hopper, as seen in 
Fig. 1, so that after the hopper has Seni filled ready 
for use, the arm can be fired in that condition as an 
ordinary breechloader. The cut-off, as shown, allows 
the cartridges to fall down by gravity into the re- 
ceiver and on to the carrier (Fig. 4). When the lever 
of the cut-off is raised until it strikes the bottom of 








the hopper, the cartridges are prevented from falling 
and feeding on the carrier. 

This hopper is so constructed that it may be re- 
moved and replaced at will, or remain permanently 
attached, or a hopper containing ten cartridges in 
itself may be used if preferred, which can be attached 
or detached at will in a moment. When the hopper is 
detached, the opening in the side of the receiver is 
closed by a slide dovetailed in the receiver. This slide, 
like the hopper, is secured by a bolt working in the 
receiver, as seen in Fig. 1. The arm is thus a simple 
breechloader, 

But in addition to this hopper magazine there is also 
a second magazine in the front stock which contains 
seven cartridges. These cartridges can likewise be cut 
off, and the arm be fired as a single-loader. Thus 
when both magazines are full and the barrel loaded, 
there are eighteen cartridges in readiness to commence 
firing. Both magazines may be loaded and the arm 
fired, loading by hand, as an ordinary breechloader. 
A slide on the cut-off (Fig. 2) when shoved forward 
admits the cartridges to feed on the carrier, The bolt 
(Fig. 3) operates the carrier and pulls out the spent 
shell by means of the extractor; aloose pin in the 
bottom of the bolt striking against the upright arm of 
the carrier, ejects the cartridge case out of the re- 


ceiver. 

To fill the under magazine, the bolt is withdrawn, 
the gun lying across the left arm and chest of the sol- 
dier. The cartridges are inserted in the magazine by 
the pressure of the index finger of the right hand. The 
gate hinged on the underside of the receiver, when 

ressed on, yields; and admits the cartridges to enter. 

he gate is constantly pressed down by a spring and 
prevents the cartridges from escaping out of the maga- 
zine as they went in. 

This gun is an improvement on the gun formerly 
J strecwse: to the Small Arms Committee. Mr. Burton 

eclares that his gun as altered at Enfield was ren- 
dered liable to jam by the slightest bit of sand, 
whereas as made by iim, sand, dust, or mud were 
completely excluded, as is the case with the present 
rifle. The present rifle has but one screw to remove 
to take the breech apart for cleaning, and when cleaned 
the breech-pieces (Figs. 3 and 4) are put in place and 
firmly secured therein by this one screw. 








NEW HIGH-SPEED CLYDE PASSENGER 
STEAMERS. 

THE flotilla of steamers, which convey passengers 
to and from the towns and villages dotted along the 
coast of the Firth of Clyde, and enable tourists to ap- 
preciate the beauty of the scenery, is improved each 
successive year, either by the addition of new steamers 
or by the renovation of existing vessels ; and this year is 
no exception, for a couple of new vessels are in course 
of construction and a large number of steamers have 
been ‘‘ overhauled” both in their machinery and boilers 
and in their internal arrangements. New ‘‘ haystack” 
boilers have been provided for a goodly number, in- 
cluding the Lancelot, Benmore, and Meg Merrilees. 
In the case of the latter vessel one large boiler has 
been substituted for two of small size, Indeed the 
new one is said to be one of the largest yet con- 
structed. Itis 15 ft. high, and a similar width, and 
works to a pressure of 50 lb. to the square inch. In 
many cases the engines have had surface condensers 
fitted in lieu of jet condenser, notably the Viceroy and 
Gareloch. 

The more notable of the new steamers is the one 
being constructed for the North British Steam Packet 
Company. The contract was entrusted to Messrs, 
Hutson and Corbett, engineers, Glasgow, and they 

ave the work of building the hull to Messrs, T. B, 
Seath and Co., Rutherglen. The length is 190 ft., 
the breadth 21 ft., and the depth 7ft. 3in., the 
gross tonnage being about 250 tons. She has a 
saloon on deck fore and aft the paddles and the 
full width of the ship. Single diagonal surface- 
condensing engine to indicate 1100 horse - power 
will be fitted on board by the engineers. The cy- 
linder is 52 in. in diameter, and the stroke 5ft, A 
steel haystack boiler 14 ft. 3 in. high and 15 ft. in 
diameter to work at a pressure of 50 lb. per square 
inch, will supply the steam. The speed guaranteed is 
17 knotsan hour. Like all the other ‘* North British” 
steamers, she takes a name from the pages of Scott’s 
novels, and will be known by the name of the lovel 
‘¢ Bride of Lammermoor”—Lucy Ashton. She wi 
prove a valuable addition to the fleet of fast steamers 
owned by the North British Company that ply be- 
tween the railway terminus at Craigendoran and 
Rothesay, 

Mr. David MacBrayne adds this year a prettily- 
modelled steamer named Fusilier, intended for service 
between Oban and Fort William. Her length is 
200 ft., beam 21 ft. 6 in., depth 8 ft., with a tonnage 
of 300. Her speed will not be so great as the steamer 
already referred to ; but as she is to sail on the western 
coast, often very stormy, her scantlings are in accord- 
ance with the requirements for a No. 2 Board of Trade 
certificate. He engines, of 900 horse-power, are also 
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of the single diagonal surface-condensing type ; the 
diameter of the cylinder is 49 in. and the stroke 5 ft. 
The boiler is 134 ft. in. diameter and 14 ft. high, and 
works to a pressure of 50 lb. to the square inch. This 
vessel, built by Messrs. James McArthur and Co., 
Paisley, and engined by Messrs. Hutson and Corbett, 
who make a speciality of such work, should so far as 
her speed and internal decoration are concerned, be as 
highly spoken of by English tourists as the other 
vessels in MacBrayne’s large and well-known fleet of 
West Highland steamers. 2 

The Lochlomond Steamboat Company are having 
built by Messrs. Napier, Shanks, and Bell, Yoker, a 
large saloon steamer for service on the Queen of 
Scottish Lakes, but it is not probable that she will be 
ready for this season’s trade. She will be the largest 
of the fleet. 


THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society held on May 
26, Mr. Shelford Bidwell, F.R.S., vice-president, in the 
chair, Mr. S. O. Roberts was elected a member of the 
Society. The following communications were read : 

** Note on the Governing of Electromotors,” by Professors 
W. E. Ayrton and J. Perry. Ina paper read before the 
Society of Telegraph Engineers in 1882, the authors 
deduced the conditions of self-regulation of electromotors 
for varying load when supplied either at constant potential 
or with constant current. The conditions involved ‘‘dif- 
ferential winding,” i.e., the use of a shunt motor with 
series demagnetising coils, With this arrangement fairly 
good regulation has been obtained, but owing to want of 
economy, the methods have not been developed further. 
Since then another arrangement, in which a simple shunt 
motor is used and a few accumulators placed in series 
with the armature, has been devised for working in a con- 
stant current system. By means of a suitable switch the 
accumulators can be charged when the motor is at rest. 
On the assumption that the electromotive force of motors 
is given by E=n(p+t Z), where n=speed, Z=number of 
turns on magnets, and p and ¢ are constants, it is shown 
that the speed at which a motor will govern is given by 
an 2tatal , and the constant current C= %—"? 

t a+al 
where z and a are the resistances of the shunt and arma- 
ture respectively and e and a! the electromotive force and 
resistance of the accumulators. Since a and a! may be small 
and n p not large, the value of ¢ need not be great to give 
a considerable value for C, and thus only a small number 
of accumulators will be required. 

** On the Formule of Bernoullt and Hecker for the Lift- 
ing Power of Magnets,” by Professor S. P. Thompson, 
D.Sce., read by Professor Perry. The formule referred to 
are Pa 4/ W2 and P = a X/ W® respectively, where P 
= lifting power, W = mass of magnet, and a a constant 
depending on the material and shape of the magnet. 
These formule the author shows are equivalent to say- 
ing that the lifting power of magnets in which the mag- 
netic induction B has been carried to an equal degree, is 
proportional to the polar surface, and that Hecker’s 
coefficient a is proportional to B? through the surface. 
Assuming the induction uniform over the surface it is 


shown that P = +B A, where A = area of surface, and 





this gives a very convenient method of determining B 
from measurements made upon the pull exerted at a given 
polar surface. If P be measured in kilos. and A in square 
centimetres, the formula for B becomes 


B=500, /P 
A» 
and if the measurements be made in pounds and inches 
the constant becomes 1317. It will be readily seen that 
the greater power of small magnets in proportion to 
weight does not require for its explanation the sometimes 
alleged fact that small pieces of steel can be more highly 
magnetised than large ones, for if B be the same, the lift- 
ing power will be proportional to the polar surface, and 
not to weight, and seme must necessarily be greater rela- 
tively to weight in small magnets. In the case of electro- 
magnets for inductions between 6000 and 16,000, bet ween 
which the permeability « is approximately given by 





p= eS B the lifting power is shown tobs P= A 
3.25% a. where P is in kilos., A in square centi- 
Si+2.561 


metres. S i= ampere turns and / = mean length of the 
magnetic circuit. 

** Experiments on Electrolysis. Part II. Irreciprocal 
Conduction,”* by Mr. W. W. Haldane Gee, B.Sc., and 
Mr. H. Holden, B.Sc, An abstract was read by the 
secretary. The authors have observed when strong sul- 
phuric acid is used as an electrolyte, the electrodes being 
of platinum, that the decomposition nearly ceases if, by 
decreasing the resistance’in circuit, it is attempted to 
increase the current beyond a certain maximum. When 
this condition (called the insulating condition) is arrived 
at, reversing the current immediately restores the con- 
ductivity. Experiment shows that the current density is 
an important factor, and that the composition, viscosity, 
and temperature of the electrolyte, as well as the previous 
history of the electrodes, have considerable influence on 
the.current density at which the insulating condition 
occurs, The seat of the insulating layer is found to be at 
the anode, and the authors believe it due to very con- 





* Trreciprocal conduction is said to occur if a reversal 
of the direction of a current causes any change in its 
magnitude. 





centrated acid formed around the electrode, whose specific 
resistance is br | high. Experiments were also made 
with carbon and gold electrodes, and phosphoric acid, 
caustic potash, soap, and sodium benzate were used as 
electrolytes, the results of which seem compatible with 
the concentration hypothesis above stated. The paper 
contains an historical and critical account of allied 
phenomena, and tables expressing the numerical results 
obtained by the authors are given. 





THE INSTITUTION OF CIVIL ENGINEERS. 

THE Council of this Society has made the following 
awards to the authors of some of the papers read and dis- 
cussed at the ordinary meetings during the past session, 
as set against their respective names. 

A Telford Medal and a Telford Premium to Robert 
Abbott Hadfield, for ‘ Manganese in its Application to 
Metallurgy,” and ‘‘Some Newly Discovered Properties 
of Iron and Manganese ;” a Watt Medal and a Telford 
Premium to Peter William Willans,* for ‘‘ Economy 
Trials of a Non-condensing Steam Engine, Simple, Com- 
pound, and Triple ;” a Telford Medal and a Telford Pre- 
mium to Edward Hopkinson, M.A., D.Sc., for ‘‘ Elec- 
trical Tramways: the Bessbrook and Newry emer 
a Watt Medal and a Telford Premium to Edward Bay- 
zand Ellington, for ‘‘The Distribution of Hydraulic 
Power in London ;” a Telford Medal and a Telford Pre- 
mium to Josiah Pierce, Jun., M.A., for ‘‘ The Economic 
Use of the Plane Table in Sorqperaiee! Surveying ;” a 
George Stephenson Medal and a Telford Premium to Sir 
Bradford Leslie,+ K.C.I.E., for “The Erection of the 
* Jubilee’ Bridge, carrying the East Indian Railway across 
the River Hooghly at Hooghly ;” and the Manby Pre- 
mium to the late Hamilton Goodall, for ‘*The Use and 
Testing of Open-hearth Steel for Boiler-making.” 

For papers printed in the Proceedings without being 
discussed a Watt Medal and Telford Premiums have been 
awarded to Professor Victor Auguste Ernest Dwels- 
hauvers-Dtry, for ‘‘A New Method of Investigation 
applied to the Action of Steam Engine Governors,” and 
Telford Premiums to William Mann Thompson, M.A., 
B.E., for ‘‘ Improved Systems of Chaining for Land and 
Engineering Surveys;” to James William Wyatt,t 
F.C.H., for ‘‘ Sizing Paper with Rosin ;” and to Dugald 
Drummond for ‘‘ The Heating of Carriages by Exhaust 
Steam onthe Caledonian Railway.” 

For papers read at the supplemental meetings of stu- 
dents the following Miller Prizes have been given: To 
David Sing Capper,§ M.A., for ‘‘ The Speed Trials of the 
latest addition to the ‘Admiral’ Class of British War 
Vessels ;” to Lawrence Gibbs for ‘‘Pumping Machi- 
nery in the Fenland and by the Trentside; to Harold 
Medway Martin, Wh.Sc., for ‘“‘ Arched Ribs and Vous- 
soir Arches ;” to John Henry Parkin for ‘‘ River Gauging 
at the Vyrnwy Reservoir ;” to Alfred Chatterton,§ B.Sc., 
for ‘The Prevention and Extinction of Fires ;” to John 
Holliday); for ‘* Boiler Experiments and Fuel Economy ;” 
to Arthur Wharton Metcalfel| for ‘The Classification of 
Continuous Railway Brakes;” and to Robert Jarratt 
Money|| for ‘‘Railway Engineering in British North 
America.” 

It has been determined to print the above eight papers, 
either in whole or in part, in the Minutes of Proceedings. 





WATER GAS. 
On Water Gas as Used for Metallurgical Purposes. 
By Mr. A. WIxson, Stafford, 


SoME years ago a paper was submitted to this Institute 
on apparatus for making water gas by Messrs. Lowe and 
Strong. The plant then described, being somewhat 
complicated, did not come into practical use—at any rate, 
outside the United States. Since then, however, great 
improvements have been effected, principally by German 
engineers, so that the plant is now extremely simple and 
durable. Before entering upon the construction of the 
improved apparatus whieh is now used in Europe in the 
generation of water gas, a pause may be made to consider 
the reactions which are involved in passing steam through 
a mass of incandescent carbon. 

Steam, in passing through red-hot carbon, produces a 
mixture of carbonic acid, carbonic oxide, and hydrogen, 
in which mixture the proportion of carbonic acid varies 
according to the temperature of the mass of heated carbon 
when the steam is passing through it. If this tempera- 
ture is high enough, there is no carbonic acid produced at 
all, only carbonic oxide and hydrogen, so that the water 
gas which is obtained is composed theoretically as under : 


By Volume. By Weight. 
CO, 50 per cent. 94 per cent. 
H, ” 6 Lhd 
As the temperature decreases, the proportion of car- 
bonic acid increases, whilst the proportion of carbonic 
oxide in like manner decreases, so that finally the result 
would be the production of a gas composed as under : 


By Volume. By Weight. 
CO,, 33 per cent. 92 per cent, 
H, ” 8 ” 
Carbonic acid passed through carbon begins to be de- 
composed into carbonic oxide at a temperature of 550 deg. 


* Has previously received a Telford Medal and a Tel- 
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Cent. ; and at a temperature of 950 deg. the production of 
oxide rises to 94 per cent., while at 1000deg. the trans. 
formation is completely obtained. 

Similar results are realised on passing steam through 
incandescent coke ; at a temperature of 500 deg. Cent., its 
decomposition to hydrogen and carbonic acid is complete, 
From 1000 deg. to 1200 deg. Cent. the carbonic acid is con- 
verted into carbonic oxide, The whole reaction is there- 
fore as follows: The decomposition of steam produces 
hydrogen and carbonic acid, and by continued contact 
with the incandescent coke the carbonic acid is trans- 
formed into carbonic oxide, 

It may be stated that a cubic metre of water gas de- 
velops in round numbers 3000 cals. Theoretically, the 
temperature produced is 2839 deg. Cent. Combustion of 
the carbonic oxide to carbonic acid causes 3021 cals., that 
of the hydrogen 2649 cals. The first figure, therefore, con- 
stitutes a mean between the others. 

In regard to this it may be mentioned that the figures 
given for the first and the third of these temperatures are 
evidently exaggerated. This slight inaccuracy must be 
attributed to the supposition that, whilst at these high 
temperatures, the specific heat remains constant in the 
case of steam, as in the case of carbonic oxide ; but this 
cannot be the case, at least as far as steam is concerned, 
seeing that the experiments of MM. Langen and Mayer 
have proved that with this vapour dissociation com- 
mences at 1200 deg. Cent., whilst with carbonic oxide no 
change is perceptible even at a temperature of 1690 deg. 

A word should be said about a reaction which occurs 
also in the manufacture of water gas, viz., that of carbonic 
oxide on steam. In heating a mixture of carbonic oxide 
and steam, a reaction is set up (according to the ex- 
periments of Professor Nauman and Pistor) on carbonic 
oxide, which begins at a temperature of about 600 deg., 
and produces carbonic acid and hydrogen. 

With an augmented temperature this reaction increases, 
so that at 900 deg. there is produced 10 per cent. of car- 
bonic acid. 

According to experiments made at Essen in the water 
gas generator, where ordinary steam was replaced by a 
mixture of water gas, and steam, and the mixture then 
passed through the generator at a high temperature, the 
whole of the carbonic oxide contained in the water gas was 
finally reduced to carbonic acid. 

As one kilo of oxygen, in reducing carbonic oxide to 
carbonic acid, gives more heat than when it is employed 
with hydrogen to form water, the operation which we 
have described is accompanied by an evolution ofheat. It 
will now seen how these facts, derived from experi- 
ments, can be practically utilised. In all water gas appa- 
ratus the principal part consists of a generator, in which 
the fuel, by the aid of an air blast, is raised to a high tem- 
perature, to be afterwards cooled by a jet of steam for the 
production of water gas. 

During the heating-up by means of the blower, Siemens 
or generator gas is produced, whilst the cooling effected 
by the steam produces water gas. 

The characteristic, therefore, of the water gas generator 
consists in producing alternately Siemens’ gas and water 
gas. 

According to the use which it is desired to make of the 
Siemens gas, the fuel which is used, and the manner of 
passing the steam or passing the air, or vice versd, there 
has arisen a combination of apparatus of different con- 
we A description will be given of one amongst 
these, 

At the beginning of the operation the gas is entirely 
free from carbonic acid and steam. In proportion as the 
mass of combustible is cooled, the gas acquires a larger 
quantity of one or the other. The passage of 1100 litres of 
gas into a condenser yields 24 cm. of water, which is 
equivalent to 4 per cent. by weight. 

The fuel employed by preference in Germany is the 
small coke easily obtained from the residue of the fires of 
puddling or heating furnaces, or coke obtained directly 
from coke ovens or gas works. In any case, the percentage 
of ash varies from 10 to 30 per cent. ; frequently it is from 
15 to 20 per cent, 

It isdesirabls, then, to construct the generating appa- 
ratus in a form from which large quantities of cinters may 
be easily withdrawn, and to make it durable. 

This problem has been resolved by the adoption, in the 
lower part of the generator, of a water ring, #vich obviates 
the use of a grate, and protects that part most exposed to 
heat and to destruction by the slag. 

This water ring is arranged so that beneath it there is 
an open annular space, round which the air enters during 
the blowing operation. It is also by this that the water 
gas escapes which is produced by the next process. The 
slag is thus deposited on the conical surface of the fuel, 
in a covering which extends up to the opening of the 
water ring, and the cinders may be easily withdrawn by 
means of four cleaning doors. The cleaning out is done 
every six hours, and occupies from 15 to 30 minutes, ac- 
cording to the quantity of cinder produced. 

It would fo gow at the first glance that this cooling 
ring would lead to a great loss of heat, but after examina- 
tion it will be found, as practice also demonstrates, that 
this is not the case. 

In blowing in the air, the cold blast arrives against the 
surface of the lower part of the ring and cools it, and so 
carries away the radiant heat thrown off at the bottom. 
This radiant heat, further, only exists, or has no im- 

rtance, except just after cleaning, when the slags which 
have been deposited have been removed. The almost 
immediate formation of a new layer of cinder or 4 
then prevents much loss by radiation. The matter is dif- 
ferent during the operation of gasmaking ; the water gas 
escaping at a temperature of from 1200 deg. to 1500 deg. 
Cent., imparts its heat to the lower part of the water 
ring, and this is carried off by the cooling water ; but this 
quantity of heat would in any case be lost, seeing that it 
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must be disposed of before the entrance of the gas into the 
gasholder. It matters little, therefore, whether this 
abstraction is commenced by the water ring, or whether it 
is effected entirely in the scrubber. 

The first water gas plant successfully put to work for 
paction! use in Europe, was erected by Messrs. Schulz, 

naudt, and Cv., at Essen, and consisted of two gene- 
rators, each capable of producing 10,000 ft. of water gas per 
hour. These generators are about 6 ft. 6 in. external 
diameter by 18 ft. high. 

The gas, on leaving the scrubber, passes by a cast-iron 
pipe to a gasholder of about 40 ft. in diameter, and 
situated about 50 yards from the generator house. From 
this holder the gas is led away by mains to the various 
welding furnaces, and another portion is taken from the 
holder expressly for lighting pur , and this portion 
only is passed through the purifier to remove carbonic 
acid and sulphur compounds. 

The generation of the gas is so rapid, that when the 
steam is passed into the fuel, the holder rises some feet at 
one operation, and may easily be observed to be rapidly 
—— 

As to the other details of the apparatus which is at work 
at Essen, in the works of Messrs, Schulz, Knaudt, and 
Co., it should be stated that it was constructed on the 
system of Strong’s patent, at least so far as concerns the 
employment of a double regenerator, heated by the hot 
gas which escapes when the air is blown in, intended to 
superheat the steam serving for the production of water 
gas; and this steam did not pass through the incan- 
descent mass of coke except in a superheated state. In 
working the apparatus, it was soon found that the com- 
plete combustion of the Siemens gas had a tendency to 
cause a rapid destruction of the bricks in the nerator, 
and this not only on account of the very high tem- 
perature, but also on account of the cindery dust; 
by ae containing as much as 25 per cent. 
of ash, 

When this was ascertained, the top supply of air to 
the regenerator was stopped, and the regenerator chambers 
were only heated by the sensible heat in the Siemens 
es: that is to say, toa temperature of about 500 deg. 

ent. 

In consequence of this, the steam was not highly super- 
heated, but the consumption of fuel did not increase in 
the proportion which had been feared ; further, the yield 
of the apparatus increased to a notable degree, because 
the quantity of air furnished by the biower, instead of 
being divided into two parts, for the top supply and the 
bottom supply, was entirely utilised for the latter, and 
the heating up did not require more than half the time 
previously employed. This had the effect of doubling the 
production of water gas—that is, a production which at 
first not being more than 120 cm. per hour, rose to from 
250 cm. to 300 cm. per hour without any sensible increase 
in the consumption of fuel. 

After being transformed to gas by the action of the fuel, 
of which the lowest part is heated to whiteness, whilst 
the upper part is of a dull red, thesteam passes by way of 
the first named portion through a hydraulic lute com- 
municating with a coke scrubber. Cooled in this manner, 
the gas enters the gasholder. 


In order to prevent any danger of the blast passing by | refu 


leakage along with the gas, an ingenious and highly 
successful slide valve was introduced by Mr. Blass, of 
Essen, This consists of a D valve, sliding on three 
pee and provided with an open water-trough to 

eep it cool, whilst in the face of the valve, between 
the ports, grooves are cut, so that any leakage of 
air or gas respectively must pass to the atmosphere 
instead of forming mixtures in the pipes, which might 
prove dangerous. When once the charge is heated 
up, the steam is admitted for the production of water 
gas for about five minutes, when the valves are reversed 
simultaneously, and the charge is blown up to restore 
heat during about ten minutes, the various movements of 
the apparatus being all controlled in a convenient manner 
by one leveror handwheel. Owing to this construction 
the generator is converted into a machine, and for three 
years its mechanism has worked with perfect regularity, 
whilst the repairs needed by the brick lining have been 
of a most trifling description. Employing ten minutes for 
blowing up, and five minutes for the manufacture of 
water gas, each generator produces from 250 to 300 cubic 
metres per hour. The carbonic acid never exceeds 4 per 
cent,, so that the final result is a gas composed of 5 per 
cent. nitrogen, 4 per cent. carbonic acid, 41 per cent. car- 
bonic oxide, and 50 per cent. hydrogen. 

The next plant put to work was erected at Witkowitz 
Tron and Steel Works, in Austria, and consisted at first of 
two generators, each capable of making 20,000 ft. of water 
gas per hour, also the necessary scrubber and gasholder. 

n this case the water gas is used for driving open- 
hearth steel-melting furnaces, and for lighting the works 
on the incandescent system, which will be shortly de- 
scribed, whilst the generator gas is used for firing the 
boilers. The steel-melting furnaces have two regene- 
rator chambers, instead of four, thus simplifying the 
construction of the furnace, and reducing the wear and 
tear and the first cost. With only one pair of regene- 
rators, which are used for heating the air, the tempera- 
ture is so high that very great rapidity is attained in 
working, no less than five charges being got out in 
twenty-four hours, with a proportion of scrap of less than 
one-third. 

Five hundred cubic metres (=17,655 cubic feet) of water 
gs are used per ton of ingots; and the manager, Mr. J. 

nger, expresses himself as convinced that there is a 
great advantage in using water gas for steel melting 
always provided that the generator gas which is produ 
at the same time, is carefully employed for boiler firing or 
similar purposes. There is no doubt that, if the furnaces 
were of larger size, such as are generally used in this 








country, say, working from 10 to 20-ton charges, the con- 
sumption would be very much smaller, ? 
ater ges is also employed at Witkowitz for heating 
the billet furnaces, the consumption being 270 cubic 
metres (=10,000 cubic feet) per ton of steel billets rolled. 
At Witkowitz the fuel used is small coke, and the water 
gas produced amounts to about 33,000 cubic feet per ton 
of fuel, along with about 130,000 cubic feet of generator 
gas, which, as before mentioned, is used for new g bagent 

At Hoerde, a very extensive water gas plant been 
erected by Mr. Massenez, who intends to use the water 
gas generally for melting and Fes a also for lighting the 
works, and the generator gas for boiler firing. A similar 

lant has been erected by Mr. Sampson Fox at the Leeds 
orge Company’s works for welding flues and illuminating. 

A smaller generator, for the production of about 
2000 ft. of water gas per hour, has been constructed, 
As this is designed particularly for lighting purposes, 
the greatest simplicity was aimed at in its design. 
The draught is obtained by a small steam jet exhauster, 
sucking out at the top, and this combination possesses the 
following advantages: During the blowing-up it is impos- 
sible for the air to pass the hydraulic seal and escape to the 
gasholder, this s — sufficiently heavy to resist the 
suction without materially augmenting the back pressure 
during the manufacture of gas; the suction also allows 
of the extraction of ashes during the heating up without 
work being stopped. The pee opening through which 
the charging is done serves alternately for the chimney. 
A plate, provided with three openings radiating from a 
pivot, is turned by means of a handwheel into three given 
positions. In the first there is a chimney provided with 
the aspirator, in the second there is a charging hopper, 
and in the third there is a cover plate. 

To work the apparatus, therefore, the attendant has 
nothing to do but to turn his wheel to right or to left 
during intervals which are exactly determined by expe- 
rience, or more particularly by analysis. This apparatus 
consumes 3 1b, of coke, containing 14 per cent. of ash and 
5 per cent. of water, in making 35 cubic feet of gas. There 
is included in this figure such coke as is uselessly con- 
sumed during the night. 

The blowing-up is continued ten minutes, after which 
the manufacture of gas occupies five minutes; the quan- 
tity of water used by the water-cooling ring is about 750 
gallons per day of twenty-four hours. It should also be 
mentioned that the water runs during the night as well 
as when the gas is being made. 

The first generator of this size was erected by Mr. 
Pintch, whose name is well known in connection with 
railway carriage lighting, and it is used for illuminating 
his works at Tausmaa. near Berlin, as well as the rail- 
way station adjoining, with all the signal lamps, &c. 

nother of the same size has been erected by the author 
at Stafford, and may be seen at work at any time. 

It should also be mentioned that water gas plants are 
successfully at work at the Terni Steel Works in Italy 
and in the engineering shops of Messrs, Sulzer Brothers, 
Winterthur, Switzerland. 

Water gas is made in America almost exclusively for 
lighting by carburation. In Europe this has not been 
practised, partly on account of the price of petroleum 
se, 
In the first apparatus constructed in Germany there 
was no object in view but the production of heating gas 
for metallurgical work, or that which limited its employ- 
ment to heating and melting purposes. It was then found 
that the water gas burnt without an excess of air, and 
produced so high a None grag = that a platinum wire was 
melted by being pl in the open flame; this corre- 
sponds to a temperature of 1700 deg. Cent.—the highest 
temperature recorded with a Bunsen burner using coal 
gas ing only 1350 deg. (Annual Report of Chemical 

echnology, 1887), a heat which does not approach that 
of water gas. 

According to the experiments of Aime Witz (Annals of 
Chemistry and Physics), lighting gas only develops 4000 
cals. to instead of 6000, as before supposed. It 
accrues from this that this gas, owing to the rapidity of 
its combustion, has a reduced flame area, and conse- 
quently is less cooled on the surface by radiation. 

A flame of ordinary gas, with the same speed of con- 
sumption, possesses a surface six times as large as the 
water gas flame ; and although a cubic metre of lighting 
gas ‘produces theoretically double the heat by its combus- 
tion, the gee gy of the flame is at the same time 
much less. Thus, in a small trial furnace, Bessemer steel 
was easily melted by water gas and cold air, and poured 
out in a perfectly fluid state. But the best proof which 
it is possible to have of the high temperature of water gas 
is found in the incandescent magnesia light on Fahne- 
jelm’s system. This constitutes the very best system of 
gee lighting by incandescence, and it may be described as 
vollows : 

The flame heats a comb, composed of little magnesia 
rods, to whiteness, producing a light superior to the in- 
candescent electric light, but without having the blueish 
tinge of the arc lamp, and consequently resembling more 
nearly the splendour of sunshine than any other existing 
system of lighting. 

This light possesses, besides, the advantage of absolute 
steadiness. is follows from the circumstance of having 
acertain mass of matter in an incandescent state, re- 
quiring an appreciable time to cool it and to effecta 
variation in the power of the light, and consequently 
pons any irregularity in the luminosity of the 

ame, 

In order to obtain the same quantity of light by this 
system, it is pecans to consume the same quantity of 
gas as of coal gas. ith aconsumption of 150 litres per 
hour (=5.3 cubic feet), a magnesia comb gives at first a 
paetanainte power of from 20 to 22 candles; after fifty 

ours it gives but 15 candles; and after 100 hours only 10, 








The combs cost 14d. each, so that their consumption 
amounts to about one farthing per hour, and per cubic 
metre of gas consumed the price amounts to one pfenning 
(1.25 centimes), equal to 23d. per 1000 cubic feet. 

The magnesia comb is supported by a wire, elipped into 
a socket on the carrier of an ordinary gas bracket. The 
burners used are exactly the same as those used for town 
gas ,and so are the globes and all the fittings concerned. In 
substituting lighting by incandescence with water gas, 
therefore, no changes whatever are necessary in the exist- 
ing pipes and gas fittings. The magnesia combs, being 
quite loose, may be removed and replaced in a moment. 

As before mentioned, this system of lighting has been 
adopted with ot success at several large works on the 
Continent, and it is also largely used in America; and 
coving thes it offers a convenient and beautiful means of 
illuminating, possessing the convenience of town gas with 
the brilliancy of the electric light, at less than half the 
cost < either, it must commend itself for adoption in this 
coun ‘ 

On have grounds, it was thought by the author that 
some mention of this system of lighting in connection 
with this paper would be of interest to the members of the 
Institute, although perhaps the subject possesses the 
greatest importance to those present from a metallurgical 
standpoint. 

It may be well, before concluding, to revert shortly to 
the economic aspect of the question of the use of water 
gas in large quantities for steel-melting and such pur- 
poses, as compared with the cost of the gaseous fuel at 
present generally used for the same purposes. 

The most approved and economical types of generator 
for making producer gas are worked by a mixture of air 
and steam, and make in reality a mixture of producer 
and water gas simultaneously. 

The water gas generators are alternately worked by air 
by itself to make producer gas, and then by steam b 
itself producing water gas; thus the same are ulti- 
mately produced by each system, but in the water gas 
plant they are separated. As the cost of the fuel and 
attendance is about the same in each case, as is also the 
loss of heat by external radiation, there can be no material 
difference in the value of the heating gases produced by 
either system, at a given cost for fuel and otherwise ; thus 
in the manufacture of water gas, when this is averaged 
together with the producer gas necessarily generated in the 
operation, the cost of the water gas is, as demonstrated 
below, practically the same as that of the mixture known 
as generator or producer gas; and it cannot, therefore, 
be more expensive to use water gas for any operation 
than producer gas, when the value of the latter, also 
produced by the water gas plant, is credited, as it can be 
in any works where there are boilers, &c., to be fired. 

At the eame time, the separation of these gases so as to 
have the water gas by itself, has very important collateral 
advantages and economies which are of great value. 

In the manufacture of water gas, if the water gas and 
the producer gas, also made separately, are subsequently 
mixed, the analysis of the mixture is substantially almost 
identical with producer gas made in the best and most 
economical manner, thus proving that the heating value of 
the gas made from the fuel is the same by each system, 
and the value received practically equal. 


Producer Gas. 


One ton of slack coal, at 5s. 6d. per ton, 
— of this gas about 150,000 cubic 


eet. 
Equals 1000 cubic feet... " hes 
Or slightly under one halfpenny per 
thousand. 
Water Gas, 


One ton of inferior coke, at 6s. 3d. per 
ton, yields of this 35,000 cubic feet of 
ure water gas and about 140,000 cnbic 
a of generator gas = 175,000 cubic 
eet. 
Equals per 1000 cubic feet of the whole 
of the gas produ 
Or slightly under one 
thousand. 


sen theckue “aad 0.43 
half-penny per 


The cost of steam raising and labour is the same in each 
system for the same analysis of mixed gases, 





Tue Frencuo Navy.—A despatch boat, which has re- 
ceived the name of Ranee, has just been launched at 
Lorient. The dimensions of La Ranee are as follows : 
Length, 213 ft. 4 in. ; beam, 35 ft. ; draught of water aft, 
16 ft. 3 in. Her displacement is 1597 tons, and her 
engines will work up to 745 horse-power. La Ranee will 
carry ten guns, four of which will be revolvers, Two 
other despatch boats of the same type are in course of 
construction at Cherbourg and Rochefort ; it is pee 
to employ all three in colonial service. A first-class 
cruiser, named the Cécille, has just been launched 
at La Seyne, near Toulon. The dimensicns of the 
Cécille are as follows: Length, 408 ft. 4in. ; beam, 50 ft. 
10in.; and depth, 35 ft. 5in. Her displacement is 
5570 tons, and her mean draught of water 20ft. 10in. 
She is built entirely of steel. Her ones will work up 
to 6500 horse power with a natural draught, and up to 
9600 horse-power with a forced draught. She is expected 
to attain a minimum speed of 19 knots per hour. She 
will carry fifteen accessory boats, two of which will be 
steam canoes, and two or She will be lighted 
with 300 electric lamps. She will carry sixteen guns, 


besides a number of rapid-firing guns, and four torpedo 
tubes. Her cost, including equipment, will be 328,000. ; 
Ap sum her engines and machinery figure for 
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LAYCOCK’S 


RAILWAY WAGON 





Tue wagon brake of Mr. Laycock, of Sheffield, which 
we illustrate above, can be applied from either side 
of the vehicle by turning a handle or wheel, and re- 
mains on until released, without the aid of any lock- 
ing appliance. Consequently the shunter has never to 
run the risk of crossing the line in the face of a moving 
train, and has always one hand left free to carry his 

ole or lamp. The mechanism is exceedingly simple. 
Tn the form illustrated the brake shoes are pressed 
against the wheels by two inclined push-rods which 
together form a toggle. The apex of the toggle is ata 
~ paante lever, which is pivotted to a bracket on the 
side of the wegon. The other arm of the lever ends 
in a fork which works between collars on a shaft run- 
ning across the wagon, and carrying a handle and 
handwheel at each end. This shaft carries a square- 
threaded screw which works in a fixed nut. When 
the shaft is rotated the screw carries it endwise, 
causing the bell-crank to rock on its pin, and to apply 
or release the brake as the case may be. 

This brake is being introduced by Messrs, Taite and 
Carlton, Queen Victoria-street, London, 








THE ACTON MAIN DRAINAGE WORKS. 

AT a meeting of the Society of Engineers, held at West- 
minster Town Hall, on Monday evening, June 4th, Mr. 
A. T. Walmisley, President, in the chair, a paper was 
read on “The Acton Main Drainage Works,” by C. 
Nicholson Lailey. 

After glancing historically at the origin of the Acton 
drainage works, and showing that neither a sewage farm 
nor the lime process were admissible, the site of the works 
being near the Bedford Park Estate, and close to an in- 
tended public recreation ground, a position which made 
the entire absence of foul odours, as well as a clear and 
pure effluent, absolutely essential, the paper gave an 
account of the formation of the sewers under disadvan- 
tageous circumstances, and the details of the works. 
These are situated on a triangular piece of ground about 
five acres in extent, and comprise precipitating tanks, the 
chemical buildings, and the pumping station. 

The drainage of Acton is divided into two sections, a 
high and a low level. The high-level sewage flows into 
the precipitating tanks by gravitation, but the low-level 
requires pumping. Underneath the 3 is a storage 
tank for the low-level sewage, capable of holding 50,000 
gallons. The precipitating tanks are three in number, 
and will hold 138,000 gallons of sewage each. In addition 
to these are two smaller tanks, one o* which contains the 
magnetic spongy carbon filter bed, and in the other it is 
intended to construct another similar filter when in- 
creased population renders it necessary. 

The ‘* etic process” consists (1) in precipitation of 
the solids, and (2) in filtration of the effluent through a 
bed containing a layer of ‘‘ magnetic spongy carbon.” 
This *‘magnetic carbon” is a hard material of such re- 
markable oxidising and aérating powers, that the effluent, 
after passing through it, is, to quote an independent 
report of Dr. E. L. Jacob, Medical Officer of Health to 
Surrey Combined Sanitary District, ‘‘ superior to many 

table well waters.” The precipitant used is magnetic 
errous carbon, and the mode of applying it is to grind it 
up into a thin slurry with water of sewage, and then to 
run this liquor into the sewage as it flows into the precipi- 








After allowing the sewage in the tank ot 
settle for about three hours, the effluent is passed through 

carbon filter bed, from which it 
most perfect purity and flows into 
the Thames. The sludge, which is very dense, is then 
drawn off into the sludge well, whence it is pumped into 


tating tanks. 


the magnetic spong 
issues in a state of 


the presses. The amount of sludge obtained per week is 
18 tons, and, when pressed, this gives 4 tons 10 cwt. of 
sludge cake, which has all been sold up to date, and 
fetches 30s. per ton. 

The author considered the magnetic process advan- 
tageous over all others, because the effluent is not spoilt 
by the use of Jime, the manurial value of the sludge is 
much increased, the nuisance which exists at most sewage 
works where lime is used, is not created, and the Thames 
is not polluted by it. 

The Acton Local Board had at first grave doubts of the 
efficacy of any filtering bed for sewage, but experiments 
for a period of nine months convinced them that the 
“magnetic process” was all that could be desired, and 
they consequently entered into a contract with the Inter- 
national Purification Company for the supply of their 
material for a term of five years. 


EFFECT OF CHLORINE ON THE ELECTRO- 
MOTIVE FORCE OF A VOLTAIC COUPLE.* 
By Dr. G. Gorg, F.R.S. 

Ir the electromotive force of a small voltaic couple of 
unamalgamated magnesium and platinum in distilled 
water is balanced through the coil of a moderately sensi- 
tive galvanometer of about 100 ohms resistance, by means 
of that of a small Daniell’s cell plus that of a sufficient 
number of couples of iron and German silver of a suit- 
able thermo-electric pile (see Proc. Birmingham Philo- 
sophical Society, vol. iv., p. 130), the degree of potential 
being noted, and sufficiently minute quantities of very 
dilute chlorine water are then added in succession to the 
distilled water, the degree of electromotive force of the 
couple is not affected until a certain definite proportion 
of chlorine has been added ; the potential then sudden] 
commences to increase and continues to do so with wes 
further addition within a certain limit. Instead of making 
the experiment by adding chlorine water it may be made 
by gradually diluting a very weak aqueous solution of 
chlorine. 

The minimum proportion of chlorine necessary to cause 
this sudden change of electromotive force is extremely 
small; in my experiments it has been 1 part in 17,000 
million parts of water ;+ or less than yqy,th part of that 
required to yield a barely perceptible opacity in ten times 
the bulk of a solution of sal-ammoniac by means of nitrate 
of silver. The quantity of liquid required for acting 
upon the couple is small, and it would be easy to detect 
the effect of the above proportion or of less than one 
10,000 millionth part of a grain of chlorine in one-tenth 
of a cubic centimetre of distilled water by this process. 
The same kind of action occurs with other electrolytes, 
but requires larger proportions of dissolved substance. 

As the degree of sensitiveness of the method appears 
extreme, I add the following remarks: The original 








* Read before the Royal Society, May 3, 1888. 

+ As 1 part of chlorine in 17,612 million parts of water 
had no visible effect, and 1 in 17,000 millions had a dis- 
tinct effect, the influence of the difference, or of 1 part in 
500,000 millions, has been detected. 





BRAKE. 





solution of washed chlorine in distilled water was pre- 
pared in a dark place by the usual method from hydro- 
chloric acid and manganic oxide, and was kept in an 
opaque well-stoppered bottle in the dark. The strength cf 
this liquid was found by means of volumetric analysis 
with a standard solution of argentic nitrate in the usual 
manner, the accuracy of the silver solution being proved 
4 means of a known weight of pure chloride of sodium. 

he chlorine liquid contained 2.3 milligrammes or .03565 
grain of chlorine per cubic centimetre, and was just about 
three-fourths saturated. 

One-tenth of a cubic centimetre of this solution 
(*No. 1”), or .003565 grain of chlorine was added to 
9.9 cc. of distilled water and mixed; 1 cubic centimetre 
of this second liquid (‘* No. 2”), or .0003565 grain of chlorine 
was added to 99 cc. of water and mixed, the resulting 
liquid (‘‘ No. 3”) contained .000003565 grain of chlorine 

r cubic centimetre. To make the solutions (‘‘ No. 4”) 
or exciting the voltaic couple, successive portions of 
rs cc. or #5 ce. of ‘‘ No, 3” liquid were added to 900 cubic 
centimetres of distilled water and mixed. 

have employed the foregoing method for examining 
the states and degrees of combination of dissolved sub- 
pe 3 in electrolytes, and am also investigating its various 
relations, 








Workinc FoR NoraHinc.—Flour is being taken b 
steamships from the United States to Europe on throug 
shipment from the West at about ballast rates, in the 
absence of grain for ballast 





DARKENING A LecturRE Room.—The lecture room in 

the physical laboratory at Cornell University is provided 
with a novel means of darkening it, for the purpose of 
projecting views on a screen, or for any experiment re- 
quiring a dark room. The shutters to the windows are 
suspended on cords which pass over pulleys, and then 
joined to a single weight sufficient to balance all the 
shutters, and situated in the basement. A long cylinder 
situated under this weight is connected with the water 
supply, and the piston-rod raises this weight whenever 
the water is admitted into the cylinder, and whenever the 
water is released from the cylinder, the falling of the 
weight closes the window shutters. This apparatus is 
managed by asmall lever at the reading stand at the desk 
on the platform, so that the lecturer can, without an 
unusual effort, either lighten or darken the room accord- 
ing to the immediate needs of his lecture, 
_ Water Suppiy or Cutcaco.—Specifications have been 
issued by the city authorities of Chicago for fire engines, 
together with suitable pumps and the necessary boilers for 
service in connection with the Chicago Water Works. 
One engine and three boilers are to be placed on the city 
lot on Harrison-street, known as the Central Station, 
to be completed and in running order by March 31, 
1889 ; and four engines, with twelve or more boilers, are 
to be placed on Fourteenth-street, near Indiana Avenue, 
to be in running order by March 31, 1890. Proposals will 
be received only for vertical triple-expansion engines with 
steam-jacket} cylinders, having the pumps connected 
with the steam piston-rods, and having single-acting out- 
side packed plungers, except that quadruple-expansion 
engines may be offered. Engines having less than 5 ft. 
stroke will not be.as favourably considered as those having 
longer stroke, 
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4227. G. Poore and W. C. Storey, London. -Im- 
provements in or Pertaining to Su e Vessels 
of Various Kinds, such as Torpedo ts, Fish 
. Torpedoes, and others, [Sd. 2 Figs.) March 21, 1887.— 
For maintaining a submarine vessel in a horizontal position there 
is arranged near each end of the vessel a chamber 2 containing a 
pisten 3, one side of which is in free communication with the ex- 
ternal water. The pistons 3 are connected together, and with 
valves 4 by a system of rods, levers, and chains. The arrange- 
ment is such that when one end of the vessel is submerged lower 
than the other owing to displacement of internal weights or other 
cause, the difference of water pressure on the pistons 3 due to 
the difference in depth of their submersion will automatically 
operate one or other of the pistons, and will cause fluid 
under pressure from a pump 13 to pass towards one or other end 
of the vessel and restore it to a horizontal position or state 
of equilibrium, The fluid under pressure may act as movable 
ballast, and by its weight alter the trim of the vessel, or accord- 
ing to the arrangement illustrated in Fig. 1, the water under 
pressure that flows past each valve is conveyed by a pipe 14 to 
apparatus of which there is one near each end of the vessel, com- 
prising a cylinder of two diameters, having its part of smaller 
diameter 15 in communication with the pipe 14 and its part of 
larger diameter 16 in communication with the exterior of the 
vessel. The cylinder contains a smaller piston 18 and a larger 
piston 19, these being connected by a rod 20. The valves 4 are 
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49227 SEs 
vessel. When water under pressure flows _—_ one of the valves 4 
by one of the pipes 14 toone of the cylinders, the pistons of that 
cylinder move outward and force out of the vessel water from 
the larger part 16 of such cylinder. At the same time the 
pressure behind the smaller piston 18 of the other cylinder 
being reduced, the p of water external to the vessel 
overcomes the resistance of the pistons in that cylinder, which 
accordingly recede and admit water from without the vessel 
into the larger part of such cylinder, and vice versd. To 
enable a submarine vessel to be raised or lowered on an even 
keel and to be caused toassume a ar depth, a piston 23 is em- 
ployed which is in free communication at one side with the external 
water. The other side of this piston is connected to a graduated 
lever 25 with adjustable balance weight 26, and also to a valve that 
controls the passage of motive fluid to apparatus for altering the 
total displacement of the vessel as well as the relative displace- 
ment of its two end portions. Fig. 2 illustrates an apparatus for 
preventing a submarine vessel from descending beyond a safe 
depth. It comprises a piston 28 in free communication at one side 
with the external water and connected at its other side with an ad- 
justable counterbalanced lever and with means such that when the 
vessel has reached the lowest depth to which it may safely be 
allowed to descend, a volume of water or other weight or ballast is 
suddenly rel d or the displ tt of the vessel increased, and 
the vessel thus caused to rapidly rise to the surface, or to a safe 
depth. (Sealed May 4, 1888 : 
4506. D. D. Napier, W. D. Napier, and _ A. Kelly, 
Glasgow. Improvements in Frictional Brakes or 
Holders Applicable to Rudders and other Appa- 
ratus. [ 1 Fig.j March 26, 1887.—The annexed figure is 
a plan of the improved frictional brake or holder as applied to a 
rudder. The rudder-post A has fixed on it a crosshead B, which 











has formed in one piece with it a pulley rim C to which is applied a 
brake strap consisting of four ents D, E, F,G, of which two 
segments D, G are connected by links H, J to opposite ends of a 
lever re K. This lever piece K is made with two fulcrum projec- 
tions L, M, which fit in seats formed ina block N, set upon a pillar 
or standard P, and ie with a concave inner side or face which 
is in contact or nearly so with the pulley rim C. The pillar or 

ard P may conveniently be one of four which support screw 


or other steering gear (not shown). Two of the brake-strap seg- 
ments F,G are formed with lugs Q, R, through which a screw 
sgiadls 8 works go as to tighten or loosen the strap as required. 
‘he screw spindle is connected by a universal joint T to one end 
of a shaft U, the other end of which is connected by a second 
universal joint V to a short shaft W carried by a standard xX, 
having fixed on it a handwheel Y. When the brake is required 
to Mery the screw spindle S is turned so as to draw the seg- 
ments of the strap ther, and then a strain tending to fric- 
tionally move round the brake-strap in the direction of the arrow 
will tend to tighten it by causing the lever piece K to make the 
fulertim projection M its effective fulcrum for the time being, so 
that the lever arm acting on the link J will be longer than that 
acting on the link H, If the strain is in the opposite direction 
the projection L will become the effective fulorum, and the link 
H will be drawn over further than the link J is allowed to go, and 
the strap will be similarly tightened. (Sealed April 20, 1888). 
11,256. H. E. Newton, London. (G. Allman, Dunedin, 
Otago, New Zealand.) Improvements in er Indi- 
for Use on Ship (8d. 3 Figs.) August 17, 
1887.—The improved ‘danger indicator’ consists of a dial 
marked as shown in the figures, divided in red, green, and 
white, which are the colours of the lights used at sea by all 
nations. Of the two radial fingers with which the dialis fitted, one 
is attached to a central t and worked from the captain’s 
cabin, and the other is carried by a loose radius arm furnished 





with a handle for the operator to grasp. One indicator is con- 
veniently arranged for the look-out man. When the look-out 
man sees a light ahead he will move his index finger to the divi- 
sion of the dial which corresponds in colour and ition to the 
light seen. This movement will be simultaneously transmitted 
(by suitable electric means) to the indicator on the bridge for the 
information of the officer in eharge, and also to the indicator in 
the captain’s cabin. A bell may be fitted to call attention to the 
dials. (Sealed May 4, 1888). 


RAILWAY PERMANENT WAY. 


5790. H. J. Marshall, Linslade, Bucks. An Im- 
proved Fastening for Permanent Way. Fo 6 Figs.) 
pelt 20, 1887.—A is the sleeper, B the rail, and C the chair-foot. 

e two jaws c, cl are formed in one piece with the chair base C, 
but the outer jaw c! stands at a greater distance than usual from 
the inner jaw c. A loose jaw D is adapted to occupy the be- 
tween the outer jaw c! and the adjacent face of the rail web 6. Both 
loose jaw D and the stationary jaw c are shaped to engage with 
the respective faces of the web 0 and of the bottom flange b!. 
An extension d upon the bottom of the loose jaw D, rests in a 
corresponding cavity, formed in the chair base. This cavity is 
rather larger than the said extension in the direction of the 


1. Fig.3. be 











4790 . 


length of the chair, in order that the jaw may be forced up into 
the desired position when the key is driven into its seat. The 
loose jaw is of a sufficient height to bear against the underface of 
the head 6? ofthe rail. In the adjacent faces of the loose jaw D 
and the stationary jaw c!, is formed a key seat of circular cross- 
section. Half of the seat is in the loose jaw, and half in the 
stationary one. The key seat is arc-sha in plan, and open at 
the top. When the loose jaw D has been in position, 
and the wooden key E driven home, the key is compelled tc 
follow the arc hang 79 of its seat. Its enforced curvature prevents 
its being shaken loose by the vibrations of the chair, and its 
resilience keeps the loose jaw Din close contact with the rail 
(Sealed May 4, 1888). 


6316. J. E.B. Armytage, 8 Yorks. Im- 
provements in Joints Used fr poonning inntin (6d, 5 
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and | rail D, and 


Figs.) April 30, 1887.—A loose block C is made to fit the bevel of 
the rail D, both on the underside of the head and on the top side of 
the base of the rail. In the mould forthe block C (previous to casting 
it) are inserted two wrought-iron or steel pins J, projecting from the 
face of the block; these pins through corresponding holes in the 
into recesses in the jaw E of the chair. The outer loose 
block Cis then put into its place, and the drift 3. H is putin 
and secures the whole of the parts together. e holes in the 
rails through which the pins J pass, are larger than the pins, 80 as 
to allow for a little cti ion of the rails, the 
drift pin H is slightly inclined, the thick end being highest, so 
= naturally tightens itself by gravitation. (Sealed May 11, 


11,530. J: Cabry and W. H. Kinch, Darlington, 
Durham. Improvements in Iron and Steel Sleepers 
for Railways and Tramways. (8d. 5 Figs.) August 24, 
1887.—1 and 2 are jaws formed out of the material of the sleeper, 
the inner jaw 2 of each pair being made longer than the outer jaw 
1. 8 isa key for securing the rail 4 in place between the jaws 

















Each pelea dees 1, 2 is formed and arranged so that when a rail has 

been inse: in place between them the jaw 2 partially, as shown, 

or it may be entirely, overlaps the key 3, and also overlaps part 

of the inner portion of the flange of the rail. 5, 5 are studs or pro- 

jections formed out of the substance of the sleeper; they serve as 

Sion for the outside edge of the rail flange. (Sealed April 
’ 


RAILWAY ROLLING STOCK. 


7231. W. Holland, Heywood, Lancaster. papers, 
ments in Couplings for Railway Rolling 8 f 
6 4 wy May 18, 1887.--A Aisa section of the headstock and 
BB the draw- . Inthe thick partof the draw-hook a (Fig. 1) 
to which the shackle for attaching the couple chain is usually 
ted, a hole b is formed to receive the first link c of the draw chain, 
which is inserted through a slot or opening d extending to the upper 
side of the hooka@ a. The firstlink c of the coupling chain belng 
in uced through this slot d@ into the hole } in the hook, the slot 
is closed by means of a solid filling piece e. This filling piece may 
be provided with grooves or projections ¢!, ¢1 (Fig. 4), which pre- 
vent it from being removed from the slot in a transverse di ion. 

















RIB 


The forward end of this filling piece ¢ (Fig. 2) is made with a semi- 
circular notch f, which completes the circumference of the hole b, 
and thus the link c of g chain is held firmly in its place. 
To secure the filling piece e in its place a transverse hole g is 
formed half in the filling piece and half in the hook a, and through 
this is driven a split pin or screw bolt h, so that when the coupling 
chain cc has been thus attached to the draw-hook a the chain 
cannot be removed therefrom without first withdrawing the split 
pin or the bolt A. In the modification shown in Fig. 5 the 
is made without any side projections, and the hole partly 
n the hook and partly in the filling piece is dispensed with, 
the latter being provided with a lug «+ and fixed in its place by 
means ofa screwk, (Accepted February 11, 1888). 


TRAMWAYS. 

J. Baptiste, Paris. An Im ed A tus 

for C. ram Rails ‘automatically. [ 7 .) 
March 2, 1887.—The cleaning tool or r J is in cross- 


of the form shown in Fig. 3, and is fixed in one end of a holder I, 
the other end of which is pressed by a coiled spring H firmly into 




















a socket formed in a crosspiece C, which is capable of turning 
abouta pivot F. By so turning the same the scraper may be 

and retained out of o tion in a central and vertical 
position by means of catches E, as indicated in dotted lines. The 
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cleaning apparatus is reversible so as to be capable of operating in 
either direction of travel of the car, as is also indicated in dotted 
lines in the figure. (Sealed April 20, 1888 


5323. D. H. W.J.N. O’Neale and P. Everitt, New 
York, U.S.A, Improvements in Brakes. (8d. 5 Pigs.) 
April 12, 1887.—The object of this invention is to cause the brakes 
to be put on rapidly at first, but as soon as the brake-blocks come 
in contact with the wheel, the brakes are applicd more slowly but 
with greatly increased power. In the improved arrangement, 
when the power is first applied by means of the piston- B, the 
power required to raise the balance weight; (Fig. 8) by means of 
the rod E pressing against the point f, is greater than that neces- 
sary to overcome the friction of the connecting levers and parts, 
and to bring the brake-blocks to the wheels. Therefore the point 
a (Fig. 1) during this portion of the motion acts as a fulcrum and 
the rack D travels in the direction of the arrow until the pull-rod 
C has travelled sufficiently to bring the brake-blocks in contact 
with the wheels. During this movement a small movement of the 
brake cylinder piston-rod B causes a considerable movement of 











the brake-shoes. When, however, the blocks come in contact with 
the wheels, the motion of the point c is arrested and it for the 
moment becomes the fulcrum of the lever A. This additional re- 
sistance at c causes the pressure at the point a to increase until 
the rod EK begins to move forward in the direction of the arrow 
(the rack D at the same time taking the reverse action), thereby 
tipping the lever A (Fig. 3), which then assumes the position shown 
in dotted lines. At the same time the pawl k being keyed to 
the same shaft H assumes the position shown in dotted lines in 
Fig. 4 and engages with the rack D. The backward travel of the 
rack D being now arrested by the rack being held fast by the pawl 
k, the fulcrum of the lever A instantly changes from the point c 
to the point d. Therefore the brake will now act with increased 
oon so that any movement of the piston-rod B will produce 


a smaller movement of the brake shoes or blocks. (Sealed April 
27, 1888). 
TORPEDOES, 
8536. A, H. Simpson, Rothwell, Yorks. Improve 


ments in the Means or Ap 
Operating and Con } 
June 14, 1887.—The to o consists of a sheet-iron case A pro- 
vided with the side fins B, the ordinary explosive chamber C, Elec- 
tric motors D and E are employed for imparting motion to the 
screws G. The current is conveyed to the motors from a dynamo 
slong insulated wires from ship, shore, or any other convenient 
place. By reversing the currents of the motors D and E, the 
screws G are caused to move in opposite directions for steering the 
torpedo, or one may be stopped and the other allowed to remain 
in action, also for the purpose of steering, or the action ef the two 


atus Employed for 
oes. (8d. 1 Fig.) 





motors may be in such a direction as to impart like motions 
to the two screws G in order to im locomotion to the torpedo. 
In order to increase or reduce the buoyancy of the torpedo, an air 
chamber 8 is provided, in which the air may be compressed by 
means of the piston T, which is caused to move for the above pur- 
pose in the direction shown by the arrow. The space U on the other 
side of the piston Tis occupied by water, which enters —- 
openings V, thus sinking the torpedo to any required depth. By 
reversing the action of the piston T the water is expelled from the 
chamber 8, and the required buoyancy thereby regained. Move- 
meut is imparted to the piston T by means of an electric motor F 
through suitable gearing, nuts, and screws on the piston-rods Z. 
(Sealed April 27, 1888). 


STEAM BOILERS. 


66. M. Prior, London. Improvements in Econo- 
mising Heat in Steam Engines and Steam Boilers, 
and in Preventing the Corrosion of Steam Boilers. 
{lld. 8 Figs.) January 8, 1887.—This invention relates to the 
construction and application of plates, rods, wires, strips, or slabs 
to the exhaust passages of the steam in steam engines to retain a 
portion of the heat of the steam, and to absorb any electricit; 
that may be in the steam p ges, and duct the same throug 
the casings and the boilers, (Sealed April 20, 1888). 


1577. ~J. Foord and W. W, Padaon, London. An Im- 
proved Safety Apparatus for Preventing the Explo- 
sion of Bath and other Boilers. (67. 8 Figs.) February 1, 
1887.—In a socket communicating with the interior of the boiler is 
fixed a diaphragm or disc of metal of ifically lower tensile 
strength than the material of which the boiler is composed. (Sealed 


February 10, 1888). 


1843. A.C. Kirk, Glasgow. Improvements enting 
to the Supply of Distilled Water and Utilisation o: 
Heat in ection with Marine Steam Boilers, (8d. 
2 Figs.) February 5, 1887.—The improvements consist in the 
combination with marine steam boilers of a small boiler for dis- 
tilling sea water, arranged in the uptake so as to be heated by the 
furnace gases which have acted on the main boilers. The steam 
generated in the small boiler is led by a pipe to one or more inter- 
mediate or low-pressure 8 of the engines. A pass-by 
flue with dampers is provided to allow the small or distilling boiler 
to be cleaned whilst the main boilers are at work. (Sealed March 
29, 1888). 











2431. J. Foord and W. W. Paddon, London. An 
Improved Safety Apparatus for Preven the Ex- 
plosion of Bath and other Boilers. (8d. 4 Figs.) Feb- 
ruary 16, 1887.—The improved safety vent consists of a thin metal 
disc inserted in a short Pipe fitted to the boiler, and protected on 
the underside by a disc of non-corrodible material. (Sealed 
January 27, 1888). 


14,200. H. W. R Cardiff. Improvements in 
A tus for Prevention of Corrosion 
in Steam Boilers. [6d. 1 Fig.) 
October 19, 1887.—An insulated wire connected to a commutator 
or switch of an electric battery extends into the boiler for the 
purpose of enabling electrodes situated within the boiler to be 
charged negatively without involving positive charging of the 
boiler. (Accepted November 23, 1887). 
14,703. O. D. Orvis, London. Improvements in 
Generating and Superhea Steam, [8d. 4 Figs.) 
October 28, 1887.—This invention relates to the combination with 


a Lancashire or Cornish boiler of a series of water tubes placed | Pr 


in the flues of the boiler setting, and arranged to draw water from 
the bottom of the boiler and discharge into itaupper part. (; 
February 3, 1888). 


14,871. J.¥. Johnson, London. (G. H. Sellers, Ridley 
Park, Penn., and W. Malam, a Moor, Delaware, U.S.A.) Im- 
re In eated Steam Generators. 
8d. 8 Figs.) November 1, 1887.—Inventors claim in internally 
heated steam generators, an internal boiler flue composed of but 
four plates united by longitudinal rivet seams without intermediate 
circumferential rivet seams and provided with conical vertical 
water tubes and hemispherical sides, the latter being corrugated 
conformably with the longitudinal spacing of the outer rows of 
the vertical tubes. (Sei February 10, 1888). 


PROJECTILES, EXPLOSIVES, &c. 


2295. P. Ambjorn, Paris. Improvements in the 
Manufacture of Cartridges. (8d. 9 Figs.) February 14 
1887.—The improvements relate mainly to cartridge cases, an 
consistin the use of paper impregnated with phosphate of am- 
monia or coated with wax or bitumen ; also in the use of fluted or 
corrugated paper tubes, (Sealed February 17, 1888). 


9835. G. A, F London. An Improvement in 
Cartridges. (6d. 2 Figs.) July 13, 1887.—The improved car- 
tridge is made without rim or flange projecting beyond the body. 
A groove is provided for enabling the cartridge to be expelled by 
the extractor. (Sealed February 28, 1888). 


16,116. E. Grune, Unterluss, Germany. Improve- 
ments in the Manufacture of Kieselguhr-D: te. 
(4d.] November 23, 1887,—Charcoal is mixed with the kieselguhr 
with the object of destroying the expelling power of water upon 
area peeing, absorbed by ordinary kieselguhr. (Sealed March 

. )- 

17,452. De L. Kennedy, New York, U.S.A. An 
Improved Projectile. (6d. 2 Figs.] December 19, 1887.— 
The front portion of the projectile is provided with a cutting edge 
extending radially from the axis to the periphery, and thence 
spirally around the periphery. The rear portion of the projectile 
is capable of revolving upon a pivot carried by the front portion. 
When the forward end of the projectile strikes and penetrates an 
armour plate, this part of the projectile is prevented from con- 
tinuing the rotary movement imparted to it by the Howe J of the 
gun, but the rear and heavier portion, whilst incapable of longi- 
tudinal or end motion, continues the rotary movement until the 
momentum of the projectile is expended. (Sealed March 29, 


MISCELLANEOUS. 


316. H. J. Haddan, London. (A. de Bausset, Chicago, 
Iu., U.S.A.) Improvements in Air Ships, [lld. 13 Figs.) 
January 8, 1887.—The air ship consists essentially of a hollow 
metallic body provided with pumps which are operated by a 
dynamo to exhaust the air from within the said body, and cause 
it to rise by means of the vacuum produced. The air ship is 
brought to the ground when desired by being charged with atmo- 
spheric air. (Sealed April 27, 1888). 


394. F. Wilhoft, New York, U.S.A. Improvements 
in the Method of Manufacturing Non-Blooming 
Vulcanised Soft Rubber. [4d.] January 10, 1888.—Sulphur 
is first rendered permanently amorphous by being heated and 
thoroughly mixed with a greasy, fatty, resinous or turpentine-like 
body. The sulphur thus treated is then employed for vulcanising 
the rubber. (Sealed April 20, 1888). 


1033. S. S. Sugden, Woodford, Essex. Improve- 
mentsin the Treatment of Fatty and Oily Matters 
for the Production of Glycerine, Lead Compoun 
and Soap. [6d.) January 29, 1887.—Fatty matters are trea 
with litharge or oxide of lead so as to poten: a soap having lead 
for its base. As soon as saponification is Fn arr the glycerine 
is removei by means of hot water. Soda lye is then run upon the 
lead soap and the mixture is heated, the resultant decomposition 
causing a separation of the oxide of lead which falls to the bottom 
of the vessel, whilst a saponaceous paste which floats upon the 
surface may be converted into soap. (Sealed March 2, 1888). 


1479, A. G. Meeze, Redhill,Surrey. Improvements 
in the Method of and Apparatus for Manufact 
Gas from Fiuid Mydre-Cerbens. {8d. 2 Figs.) January 
31, 1887.—A fixed illuminating gas is factured di 
this invention by a the vapour of steam and fluid hydro- 
carbons into retorts in which they are submitted to gaseous thermo- 
lysis under a partial vacuum or redu pressure, either with or 
without an induceed supplementary current of air, hydrogen, or 
water gas. (Accepted December 24, 1887). 





1880. R. Wood, Cardiff. A Process for Preparing, 
Moistening, Assimila’ and Malting Barley Grain, 
and other Farinaceous tter by Steam for Milling, 

eeding, and other Pur (8d. 3 Figs) February 7, 


1887.—The improved process of malting desiccated grain consists 
in subjecting it to the action of steam in a vessel fitted with a 
traverser, leading it into an assimilating and germinating cham- 
ber, raising’ it thence by an elevator to a drying chamber, 
through which a current of hot air is maintained, passing it 
through the said chamber so as to expose each grain to the contact 
of the hot air, and discharging it into a temperat imilating 
chamber. (Sealed February 21, 1888). 


2109. H. Grote, Gogtenels, fenerel America. Pro- 
cess for Removing Fusel from Crude Spirits or 
from the Mash Containing Crude Spirits. [6d.] february 
10, 1887.—Saltpetre and carbonate of magnesia are subjected to a 
red heat for about two hours. This mixture, when cool, is finely 

wdered and added before or during the process of distillation. 

‘his purifying compound added to the crude spirit serves to retain 
the fusel oil as long as possible during the distillation, with the 
result that a larger a of fine t is obtained than by 
other processes. ( February 17, 1888). 

2745. J. Standfield, London. Improvements in 

echanism and M 


Driving M echanism for 
and Lowering Weights. [lld. 10 Fige.) February 





Dyed with e 
Sealed | aniline black is caused to combine 


1887.—Rotary motion is communicated from one shaft to another 
by means of jointed thrust bars which are alternately caused to 
i sides of an angle and a straight line. (Sealed March 2, 


5095. J.¥.Johnson, London, (La Société des Tissages 
et Ateliers de Construction Diederichs, Paris.) Improvements 
in Gas es. (Sd. 5 Figs.) April 5, 1887.—According 
to this invention the residual heat resulting from each explosion 


and the compression of the is made available for igniting the 
Pape charge of explosive mixture admitted to the cylinder. This 
effec! 


by means ofa a -* capsule,” which is fixed in the 
combustion chamber, and is to incandescence by the sur- 
rounding gases of combustion. The yea capsule is normally 
inclosed by ascreen of wire gauze which prevents ignition of the 
charge until the said screen is withdrawn at the proper time by 
means of a rod worked from a cam-shaft. To start the engine, the 
capsule is heated by means of a blow-pipe. (Sealed April 20, 1888). 


11,182. W. J. S._Grawitz, Saint Maur, France. 
‘ocess for the Treatment of Textile Materials 
(6d.] February 5, 1887.—The 

with a fatty matter set free in 
the bath by the decomposition of a fatty compound. This has the 
effect of preventing the dyed articles from assuming a brown tinge 
when washed and dried. (Sealed Febrwary 14, 1888). 


13,169. J. Ro Cleator Moor, Cumberland, 
Improvements in Oil ps. (6d. 2 Figs.) September 29, 
1887.—The improvements consist in the use of a tube to inclose 
the wick, and thus shield the latter from the oil contained in the 
vessel, instead of submerging the naked wick in theoil. (Sealed 
April 6, 1888). 

13,564. W.W. Horn, London, (R. 7. Sylvester, Rosen- 
feld, Manitoba, Canada.) An Improved Nut-Lock. (8d. 
4 8.) October 6, 1887,—This invention relates to an improved 
nut-lock for two adjacent nuts, such as those of fish bolts. It 
consists of a metal strip bent at each end so as to form a shoulder 
abutting against the nut, and having each extremity bent over the 
nut and slotted to engage with the threaded portion of the bolt. 
(Sealed April 6, 1888). 


15,178. C. Robeson, Falledetebia, Penn., U.S.A. 
ovements in and Apparatus for Cleansing or Scour- 
Wool, (8d. 3 Figs.) November 8, 1887.—The wool is first 
moistened with water, then subj to a temperature between 
100 deg. Fahr. and 160 deg. Fahr., until the grease and wax or 
b h b softened ; the latter are then expelled 
by the action of squeezing rollers. (Sealed March 2, 1888). 


16,003. W. Willis, Bromley, Kent. Improvements 
relating to Photo-Chemical Printing. [6d.] November 
21, 1887.—This invention relates to the development of a photo- 
graphic picture by a solution (which contains a salt of platinum, 
together with a salt of lead or of mercury, and which does not 
contain a phosphate) applied to a surface that has been sensitised 
by a solution containing ferric oxalate. (Sealed March 2, 1888). 


16,935. C. Collin and L. Benoist, Paris. An Im- 
proved Method or Means of Preserving and Pre- 
venting the Putrefaction of Animal and Vegetable 
Substances. [6d.} December 8, '1887.—This invention relates 
to the use of mercuric iodide rendered soluble by the use in com- 
bination with it of an alkaline iodide. (Accepted January 28, 1888). 


17,524 8S. Pitt, Sutton, Surrey. (J. F. Mellor and B. F. 
Mellor, Adelaide, South Australia. provements in and 
ected with Belts or Straps for Transmitting 
Motion. (6d. 6 Figs.] December 20, 1887.—The belts are pro- 
vided on their bearing surfaces with projections or ribs for running 
on pulleys coated with india-rubber, (Sealed April 6, 1888), 


UNITED STATES PATENTS AND PATENT FPRAOTIOE, 
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oe hon with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of 


tent law cases in the United States, may be 
consulted, gratis, at the offices of Enemmzaine, 35 and 36, Bediord. 
street, Strand. 





Heavy American Locomotives.—The Pennsylvania 
Railroad Company is turning out a large number of en- 

ines weighing 60 tons, and having a remarkably large 

eating surface. These engines are exceeded in weight 
by a few special engines on mountain roads, the heaviest 
being the decapod engines of the Northern Pacific Rail- 
road, in use over the Stampede Pass, the total weight of 
which on drivers and truck is 66 tons, while the entire 
weight of locomotive and tender in working order is 114 
tons, 7 





MA ttezt’s Compounp Boeiz Enainges.—There have been 
several allusions of late in our columns to the compound 
engines of M. Mallet, which have four cylinders, two of 
which are carried on a four-wheel bogie truck. Recently 
the capacity of one of these engines to deal with traffic 
on steep inclines and round small curves was demon- 
strated at the town of n, in ce. This place is 
built on a hill at an elevation of 328 ft. above the sur- 


to | rounding plain. The railway station is, of course, at the 


lower level, from whence the traffic es the town 
either by a circuitous road with gradients varying from 1 in 
33 to lin 22, or by a more direct path, including several 
flights of steps. A temporary Decauville railway, of 
24 in. gauge, was laid in this road. The rails were of steel. 
weighing 19 lb. to the Bt and were carried on steel 
sleepers 1 metre long. The following are the particulars 
of the locomotive: High-pressure cylinders, 6? in. by 
10} in. ; low-pressure cylinders, 10 in. by 10} in. ; wheels, 
24 in, in diameter; steam pressure, 170 lb. ; heating sur- 
face, 247 square feet ; distance between the axles of each 
up, 34 in. ; total wheel base, 9 ft. 2 in. ; water carried, 
5 lb.; weight (light), 20,940 lb. ; loaded, 25,350 1b. 
The tractive effort is 3285 lb. when working compound, 
and 4409 when high-pressure steam is admitted to all four 
cylinders. The carriages are mounted on bogies; they 
have six benches for four persons each, Their length is 
about 23 ft., and the weight 24 tons, The experiments 
were a complete success. The engine moun the hill 
without difficulty, drawing two bogie carriages containing 
one hundred passengers, or a total load of 13 tons, not in- | 
cluding the engine. The speed was 84 miles per hour, | 
and there was no reduction of pressure during the ascent-/ 
a Layee ey ~~ — i, 9 een e, of ne 
urg, rbeil, an 1 m of a more 
coon A Shesestan even better results could have been 





obtained. 
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THE FRIOTION OF HYDRAULIC 
RAMS. 
By J. E. Turr, Assoc. Mem. Inst. C.E. 


ings of hydraulic rams. 


| 
{ 





EXPERIMENTS 


ON THE FR 
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some considerable time, it was desirable that these | having their cup leathers renewed and being tho- 
roughly cleaned and greased ; the loss of power due 


conditions should be reproduced as nearly as possible 

| in the rams experimented upon ; consequently jacks 

| were chosen that had been in ordinary every-day use 

THE experiments recorded in the following Table forsome time, and tested. The loss of power due to 

were made to ascertain the probable loss of power | friction in this case is given in column 6 of the 
caused by the friction of the cup leathers, or pack- annexed Table. 

A strip of iron lin. wide and $in. thick was then 
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ICTION OF HYDRAULIC JACKS. 


REMARKS. 


monet regreased, and cup leather renewed before being 


| tested. 


\ 


| 
orn before and after renewal of cup leather. 


) 


| »Ram comparatively new. Packing in place of cup leather. 


Tested before and after renewal of cup leathers. Those re- 
moved, however, were in good condition. 


Ditto Ditto 


It was formerly 








* By “good bearing” it is meant that the weight raised was equally distributed over the upper surface of the ram, 
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Since it is often impossible in practice to so care- 
fully adjust a hydraulic jack that the weight to be 
raised—or the external resistance offered to its 
action—is uniformly distributed over the upper 
surface of its ram, and since also it is but reasonable 
to expect some difference between the friction of 
a ram when new and after it has been working for | 
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introduced between the upper surface of the ram, 
and the plate it was pressing against, as shown in 
Fig. 1, thus representing a local load not coinciding 
with the axis of the ram. The loss of power due to 
friction in this case, when the load was unequally 
distributed, is given in column 8 of the Table. 

In most cases the rams were again tested after 





This ram is used for straightening purposes as a hydraulic | 
bear ; it is fixed in a horizontal position. 
fitted with cup leathers, but these seldom lasting more | 
than one week, were replaced by packing, which has not , 
been renewed for twelve months, 
constant use night and day. 


The bear has been in | 


act 
i 





to friction in this case is given in column 10. The 


jacks A, B, and C, Figs. 2 and 3 were tested by placing 
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Fig. 6. 


themsingly in a Wicksteed testing machine, arranged 
for experimenting on specimens in compression, 
and the pressure of water recorded that was just 
sufficient to cause each to raise the loaded arm of 
In order to secure a steadier pres- 
‘sure than can be obtained by hand pumps, a small 
jack was inverted over one 9 in. in diame‘er, which, 


the machine. 
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being supplied from a large accumulator with water 
at a pressure of 1000 Ib. per square inch, was capable 
of forcing the water from the jack above it, to the 
one being tested at a pressure of about 3 tons per 
square inch ; this pressure multiplier stood near the 
testing machine. 

It not being possible to insert and test large jacks 
directly in the testing machine, it was noted what 
pressure was indicated in those of 4 in. diameter 
when certain loads were just sufficient to force their 
ramsin. These jacks were then placed over one of 
the larger ones, in which the pressure was recorded 
when it was also capable of forcing the small rams 
in under similar conditions. 

All the gauges that were used for registering the 
pressures were tested before and after the experi- 
ments. 





SUBMARINE MINING. 
By Lieut.-Colonel Bucxni11, R.E. (Ret.) 
(Continued from page 532.) 
Boat AND STEAMER EQUIPMENT. 

As regards the boats and steamers required for 
laying or raising the mines at any station, the es- 
tablishment will vary according to the number of 
mines to be laid, the distances of the mine fields 
from the store depdts, and other considerations. At 
some harbours a small mooring steamer, say 45 ft. 
long, a junction box boat, and a few cutters and 
12 ft. dinghies, are sufficient. Ata large and im- 
portant harbour where rough water may often be 


STEAM SCREW MINER. 








Dimensions 
Length betw.perpend '§.45' 0" 
Breadth of Waterline. ..10. 0 
Yepth moulded 5.4 


hold, and the central hatch should be under the 
sweep of the derricks, which may therefore be 
placed about 27 ft. apart. 

The Small Mooring Steamers may be 46 ft. long, 
10ft. beam, 3 ft. 6in. draught, and 4 ft. freeboard 
at bow. Such a vessel specially fitted for mooring 
sea mines has been designed by the writer and 
worked out in detail at Messrs. Day, Summers, and 
Co., of Southampton. She is light enough to be 
sent to any part of the world as deck freight in a 
large vessel, the boiler and machinery going 
separately. She is provided with a combination of 
derrick and winch, which has recently been 
patented. The derrick has a straight hollow mast 
of steel carrying a pulley at the top and another at 
the jib end for a wire rope with ball weight and 
hook. The mast pivots on a box fixed to the floor 
of hull, and the wire rope passes through the pivot 
centrally to a pulley secured to the hull, and thence 
to another under the winch which is conveniently 
fixed to the deck further aft. This is provided with 
two outside warping barrels driven preferably by 
steam on a secondary shafting, and a central drum 
driven independently by a worm and hand gear 
actuates the wire rope to derrick. The warping 
drums are employed for raising the mines, anchors, 
&c., to the surface, and the derrick for slinging 
them or bringing them inboard, after they come 
to the surface. The derrick mast passes through a 
strong collar secured to the deck, and immediately 
under this is keyed a wheel moved by a worm on a 
shaft leading to a position abaft the winch, where it 
is driven by a large handwheel that projects for 
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met with, larger mooring steamers are required, and 
an increased number of boats. Also, if the mine 
fields are distant from the depts, one or more store 
vessels or lighters and a steam tug should be 
provided. 

The Boats should all be strongly built, and should 
be fitted with smooth iron fair leads on the bow and 
stern, through which ropes can be led without 
chating. Metal rowlocks that turn inboard when 
required to be out of the way of ropes, should also 
be used. 

Junction Box Boats, or boats specially adapted for 
work connected with the junction boxes, should 
possess a bow joggle and small fore deck ; and as it 
is desirable that the electrical connections should 
be made under shelter from rain or spray, the 
central well of the boat should be covered with 
canvas on a suitable framework. 

A small hand crab is often useful. Although these 
junction box boats are generally towed into position 
and home again, it may sometimes be necessary for 
the crew to shift the position of the boat by rowing. 
Oars with rowlocks that turn inboard should there- 
fore be provided. 

The Steam Tugs may be any ordinary harbour 
steamer of moderate size used for this purpose. 
The small tugs on the Thames, Mersey, and South- 
ampton water, would answer admirably—indeed 
some of them could with but little expense be fitted 
with special appliances and then act as mooring 
steamers. 

The Store Lighters should be about 50 ft. by 15 ft., 
4 ft. draught and 3 ft. freeboard. They should be 
fitted with two steam or hand crabs with quick and 
slow speed, and two iron derricks having a sweep of 
about 15ft. These derricks can be slewed by worm 
gearing driven by hand. ‘ 

The lighters should possess ample room in the 


|nearly half its diameter through the deck. The 
difficulty encountered with the derricks hitherto em- 
| ployed, viz., that the weight on jib end had to be 
|slightly raised when the derrick is slewed, and 
| which has caused the proposed adoption of steam 
slewing gear, is thus obviated. Moreover, as the 
| weights taken on the derrick are only raised for a few 
| feet the combined winch meets the requirements in 
the simplest possible manner (see Figs. 88 and 89). 
This small steamer is completely decked in (thus 
_ giving sleeping accommodation for the crew both in 
| the fore and aft cabin), and the engine and boiler 
| compartments are covered with suitable skylights. 
Good deck space is provided both at bow and stern, 
also the usual bow joggle, fair lead over stern, iron 
‘cleats and bulwarks, &c. She has three water- 
tight bulkheads, one in front of the derrick (a 
| collision bulkhead), another in front of the boiler, 
‘and the third abaft the engines. The steering 
| wheel is placed just abaft the latter bulkhead, and 
| care is taken to give good turning power, viz., a 
‘circle of less than two lengths diameter. The 
| engines, compound, non-condensing, but exhausting 
| through a tank to heat the feed, drive a single screw 
| propeller—a speed of aboutnine knots being obtained. 
| A Larger Steamer, 75 ft. long, 15 ft. beam, 4 ft. 
|6 in. draught, and 5 ft. 6 in. freeboard forward, 
| with similar general arrangements, but with higher 
| speed ; a steering bridge, a small chart-room on 
'deck, and altogether a more powerful boat and 
| suited for rougher water, has also been designed in 
; detail. 
| A-second derrick can be placed on this steamer 
| abaft the engine-room if desired, this being done 
|now in our service; but, inasmuch as mines are 
slung to the sides of a mooring steamer by the 
cranes at a pier-head, or by the derricks of a store 
‘lighter, the necessity of such an addition is not 








evident. All mines and anchors should certainly 
be raised to the bow joggle. 

Such a steamer when fitted with sails can be sent 
to any part of the world. A vessel of this descrip- 
tion would be a useful auxiliary in the active 
defence of a harbour after the mines are laid, and 
with this object in view fittings should be provided 
for mounting a Hotchkiss quick-firing gun, and an 
electric light—say a 60 centimetre Mangin lantern 
with inclined hand lamp. The dynamo and its 
engine could be fixed in the engine-room and be 
driven by the engineer for the propelling machinery. 
The master and deck hands of the steamers, and 
the crews of the smaller boats, should be well 
acquainted with the local peculiarities of the 
harbour in which the work is carried out, and they 
should be changed as seldom as circumstances 
permit. 

(To be continued.) 





THE MAPS OF THE ORDNANCE 
SURVEY.—No. XII. 

THE principal processes employed for the publi- 
cation of the various Ordnance Survey maps have 
been described in the previous articles ; some other 
processes are, however, occasionally used, two of 
which it is proposed to describe, namely, the 
anastatic process and transferring from copper to 
zinc, 

TRANSFERRING FROM COPPER TO ZINC. 

This process was used to a considerable extent 
until quite lately, in fact most of the 6-in. maps 
engraved on copper were published by transferring 
to zinc, but since the introduction of the new 
copper-plate press (see article No. II.) these maps 
have been printed direct from the copper. The 
process of transferring to copper is therefore now 
limited to the printing of tue ‘‘combined” 6-in. 
sheets (see article No. VI.) and for obtaining trans- 
fers from certain copper plates of ruled lines and 
dots required for the zincographic and photo-zinco- 
agg processes as already mentioned in article 

o. V. 


To transfer a copper-plate engraving to a zinc 
plate the copper plate is inked up with a special 
ink and an impression is taken on a coated paper. 
This impression is then laid down on a grained zinc 
plate and transferred in a similar manner to that 
described in article No. V. 

Coating the Paper.—The paper used for trans- 
ferring the 6-in. map is a tough machine-made 
paper, 43 in. by 284 in., weighing 60 lb. to the ream; 
its expansion is in the width, because the paper on 
which the 6-in. map is printed direct from the copper 
expands in the width. 

The composition for coating consists of plaster- 
of-paris mixed with flour paste and gum.* Plaster- 
of-paris is used because it absorbs the transfer 
ink and is found to give a sharp impression, but it 
must be ground as fine as is possible and contain no 
grit. It is ‘‘killed,” that is to say its setting pro- 
perties are destroyed, by gradually mixing in water 
which is kept well stirred until the plaster-of- 
paris is completely hydrated, and it is then al-- 
lowed to settle to form a thick cream, but should 
not be used for a couple of days. Each sheet 
of paper is evenly coated with the composition by 
means of a large flat sable-hair brush, and is then 
hung up to dry for about three hours. The sheets 
are then straightened out by being put under 
a weighted board, after which they are ready for 
use. 

Transferring.—The copper plate of which a 
transfer is required is warmed on a steam table to 
a sufficient temperature to melt the transfer 
ink,+ which is placed in a piece of muslin in 
case there should be any grit in it. The greater 
part of the superfluous ink is then removed 
with a cloth, but the plate is allowed to get 
nearly cold before it is cleaned, so that the ink may 
harden somewhat, otherwise it would be rubbed 
out of the work. In the mean time the coated paper 
is placed in the damping book to soften the com- 
position, after which an impression is taken from 
the copper plate in an ordinary press. The coated 
paper adheres firmly to the copper plate, and to 
separate them the plate must be warmed ; the paper 





* Formula: 
5 pints of plaster-of-paris cream. 
e flour paste. 
6 fluid ounces solution of gum-arabic. 
This quantity will coat 36 sheets. : 
+ Ordinary transfer ink is used, but it is found that it 
is paaroret by mixing a little asphaltum and black pitch 
with it. 
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and composition are thus dried, and the shrink- 
age causes the separation to take place, but the 
warming of the plate must be done with care, since 
the transfer ink becomes fluid when warmed beyond 
a certain point. To obtain a good transfer the ink 
ought to be allowed to get quite hard, for which 
from one to eight hours is re yuired according to the 
temperature of the air. The impression is then 
placed in the water damping book, and, so far as 
transferring is concerned, it need only remain in 
this book a sufficient time to render the composi- 
tion sufficiently sticky to adhere to the zinc plate, 
but for map work the damping must continue until 
the impression has been expanded to the proper 
dimensions. It will be observed that the transfer 
is not placed in the nitric acid book, as in the 
case of ordinary transfers (article No. V.). The 
reason is that the ink is quite fresh, and the action 
of the acid is therefore unnecessary. The im- 
pression, having been duly expanded, is then 
laid down on an ordinary grained zinc plate, and 
passed several times through the press, the pressure 
being light at first, but gradually increased. The 
back of the impression is then wetted with a sponge, 
and the plate is again passed through the press 
several times, the pressure being now gradually 
reduced. When the plate has been through the 
press about twenty times, the paper will peel off, 
leaving all the composition, together with the 
transfer ink, on the zinc plate. The composition is 
then removed with water, and the plate is etched 
in (see article No. V.), after which the special 
transfer ink is removed with turpentine, and the 
plate is inked up with printing ink and the transfer 
is completed. 

** Combined” Six-Inch Maps.—The necessity for 
combining certain 6-in. sheets was mentioned in a 
foot-note in article No. VI., and the manner in 
which the work is done can be best explained by 
means of an example. 

The counties of Kent, Surrey, and Sussex meet 
near East Grinstead, and supposing it were re- 
quired to complete sheet No. 5 of Sussex, then it 























Fig.31, 


Sussex Sheet 5. 
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will be found, as shown in Fig. 31, that portions 
of the work contained on sheets No. 59 of Kent, 
and 42 and 43 of Surrey, must be used. A 
transfer impression is therefore obtained from the 
copper plate of each of the above sheets, and these 
impressions are carefully cut along the county boun- 
daries and along the new sheet lines. Now the 
sheet lines of the 6-in. map of Sussex are re- 
spectively parallel and perpendicular to the meri- 
dian through Ditchling trigonometrical station, 
those of Surrey to the meridian through Leith Hill 
trigonometrical station, and those of Kent to the 
meridian through Hollingbourne trigonometrical 
station, because at the time these copper plates were 
engraved it was the custom to have a meridian for 
each county. The position of the new sheet lines 
on the Surrey and Kent plans must therefore be 
ascertained, which is done by means of the lati- 
tudes and longitudes marked on these plans. The 
various pieces thus cut out from the transfer impres- 
sions can then be combined together to form one 
sheet by being laid down on a zinc plate and trans- 
ferred. 

An experiment is now being made to ascertain 
whether a combined copper plate can be produced 
by electrotyping. The 6-in. sheets mentioned 
above are those which are being used for the pur- 
pose, and a matrix of each plate will first be obtained, 
and to save cutting these matrices along the county 
boundaries and along the sheet lines the original 
copper plates will be painted along these lines with 
shellac varnish, so that the cutting will be done 
electrically. These portions of the matrices will 
then be pieced together and a duplicate deposited 
to form a ‘‘ combined” copper plate. 


ANASTATIC PROCESS. 

This process is only used occasionally for 
obtaining second editions of some of the 5,5 
plan, should it happen that the original zinc 
plate has been cleaned and no transfer kept. In 








such cases, which are quite exceptional, a transfer 
is obtained from an impression by the anastatic 
process. This process was originally invented by 
Mr. Appel, now chief printer at the Ordnance 
Survey Office, Southampton, and the following de- 
scription of it is taken from his notes. 

There are two methodsof proceeding, the first suit- 
able for copying matter which has not been printed 
any greatlength of time,the other for transferring old 
prints, the ink of which has become thoroughly dry 
and hard. The first method should not be employed 
if the impression to be copied be upon blue paper 
containing Prussian blue or smalt, as when 
moistened with acid these are decomposed upon 
the zinc plate, and the paper frequently adheres so 
closely that it cannot be removed without spoiling 
the transfer. With the process adopted for old 
prints this paper is not so objectionable. To ascer- 
tain which method should be pursued, a piece of 
clean paper is put over a portion of the impression, 
a margin line or some unimportant part, and is 
rubbed hard with the thumb nail ; if it gives a set- 
off, the print is sufficiently fresh to be treated by 
the first method, but if no set-off be seen the other 
method should be adopted. It is, however, to be 
remarked that generally all copper-plate prints, 
irrespective of their age, give a set-off, and this 
may account for some transfers from them being un- 
satisfactory, while letter-press, and particularly 
lithographic prints, give good results, The zinc 
plates for anastatic printing are scraped with a razor 
blade and ground smooth with pumice stone, as de- 
scribed in the zincographic process (article No. V.) ; 
the plates are then rubbed with Water-of-Ayr 
stone and water, and dried with a linen rag free from 
soap or grease. A piece of flour emery cloth placed 
over a square piece of cork is then used in parallel 
lines to grind the plate until the whole surface is 
fine and even ; the dust resulting from this grinding 
is then removed by blotting-paper, the plate being 
rubbed till the paper remains clean. 

Preparing the Transfers of Fresh Prints.—The face 
of the print to be copied is laid upon clean blotting- 
paper, and the back brushed over with nitric acid 
diluted with five times its bulk of water until the 
print is thoroughly and evenly saturated ; it is then 
placed between sheets of blotting-paper, and the 
superfluous moisture removed by gentle pressure, 
the blotting-paper being changed until no wet spots 
appear upon it. Prints on thick paper require a 
longer time for this operation than when the paper 
is thin, and the former should have the appearance 
of being more dry than the thin paper, because the 
great pressure employed in transferring would cause 
the acid to run on the plate before the ink came in 
contact with it, and so spoil the transfer. 

The prepared zinc plate is put in a copper-plate 
printing press, and the pressure adjusted by putting 
a sheet of paper over the zinc, then the cloth or felt, 
and pulling them an inch or two through the press; 
if the paper shows an even polish over this space, 
the desired “amourt of uniform pressure has been 
obtained ; it is about the same as that required for 
good strong printing. The press having thus been 
adjusted, the damp print is placed face downwards 
on the clean zinc surface, a sheet of paper laid over 
it, and the cloth or felt being held tightly, the plate 
is passed evenly and not too quickly through the 
press ; the print should not be allowed to remain 
on the plate any length of time before being passed 
under the roller. 

On removing the print the plate is sponged over 
with moderately thick gum-arabic that is not sour, 
the sponge being soft and free from dirt or grease ; 
water is then added, and it is gently washed with a 
soft lithographic printing rag to remove any fibres 
of paper. The transfer on the plate is then charged 
up with lithographic printing ink, to which has been 
added a little olive oil and thick gum water until 
it is about the consistency of treacle, the plate being 
kept wet with gum water all the time ; the charg- 
ing ink is applied in straight lines in different direc- 
tions by means of a small sponge first softened with 
water, the gum water being wiped with a linen cloth 
at intervals over the plate with a circular motion. 
Whenevery portion of the print is sufficiently covered 
with ink the plate is washed with water, and etched 
with phosphoric acid and gum water, butas the etch- 
ing is repeated after the plate has been rolled up to 
remove any scum that may arise on the surface, the 
liquid should not be used too strong ; it is applied 
with a sponge with as little friction as possible, and 
wiped off with a soft rag and water. The plate is 
then rolled up with printing ink, being kept moist 
as described in the zincographic process, but the 





inking roller is of larger diameter and softer than 
that used in zincography, so that it will not easily 
slip on the smooth surface of the plate, and the im- 
pressions are printed from the plate in a litho- 
graphic press. It is to be remarked that the 
transfer on the plate should never be washed out 
with turpentine, even if the ink become hard upon 
it, and it is desirable to keep the gum water that is 
used neutral to test paper by the addition of lime 
water. 

If alterations are required, Water-of-Ayr stone is 
used for obliteration, and emery cloth for polishing ; 
a new portion of work can then be transferred in 
the usual manner. If additions are required to be 
drawn on the plate, this polished surface is acted 
on by nitric acid and water on a piece of blotting- 
paper, when the additions can be made with a pen 
and transfer ink and etched as before described. 
The transfer ink is a composition of soap, white 
wax, shellac, and lamp-black, with a little olive oil, 
Venice turpentine, and gum-mastic. 

Preparing Transfers of Old Prints.—If the print 
to be copied be soiled, it may be cleaned with stale 
bread, but not with india-rubber. Most colours 
being destroyed by the following process, any tints 
do not in general affect the result, but gamboge 
contains an oil to which some ink adheres in charg- 
ing up. 

To soften the ink of the print, it is immersed in 
a flat tinned copper dish, containing water kept at 
the temperature of about 180 deg. Fahr., to which 
$0z. of caustic strontia has been added to every 
pint, all air bubbles being pressed out from the 
print by a wooden roller. The strontia (strontium 
oxide) must be kept in thick glass bottles well 
stoppered, as it rapidly absorbs moisture, form- 
ing a hydrate which becomes a carbonate with 
access of air; this is shown by the lumps of the 
caustic strontia crumbling to a powder, which is 
useless for anastatic purposes. The time of im- 
mersion varies from a few minutes to an hour or 
more, and the proper condition of the ink is ascer- 
tained by cutting off asmall piece from the margin, 
or from some line that can be readily inserted on 
the zinc, soaking it with the rest of the print, drying 
it in blotting paper, wetting with dilute nitric acid, 
drying again, and seeing if it will give a good set- 
off on paper on being rubbed with the thumb nail. 

When the print is removed from the solution it 
is placed face upwards in the tin cover of the pan 
and washed with hot water; after being lightly 
pressed between blotting paper, it is immersed in 
nitric acid diluted as before, again pressed between 
blotting paper and transferred to zine as in the 
former process, ‘but with the greater pressure that 
would be required for the production of a dry 
proof by copper-plate printing. 

In charging up transfers of old impressions, the 
first application of ink and gum water should be 
dried on the zinc by a fan, and left for ten or twelve 
hours ; the plate should then be moistened with 
gum water, and again charged until every part of 
the transfer takes the ink freely. The etching and 
printing are conducted as described in the process 
adopted for copying freshly printed impressions. 








THE CITY OF BOSTON. 
(From our New York CorRESPONDENT.) 


Boston, known as the ‘‘ Hub,” the ‘‘ Modern 
Athens,” and the home of ‘‘ Baked Beans,” is 
said to be more English than England itself. As 
the city of some of our most gifted writers and 
poets, and the scene of many of the early struggles 
for independence, it is especially dear to all Ameri- 
can citizens, while its unbounded admiration for 
everything English, which it promptly copies, and 
not infrequently travesties in the representation, 
must render it of great interest to, and perhaps 
command the respect of, many of the dwellers in 
your own island. At all events, Boston is a 
remarkably attractive place; its history is full of 
interest ; its people brim over with culture and 
hospitality ; its public buildings are beautiful, its 
gardens delightful, and its suburbs remind the 
visitor of some of your best English towns. It is 
proposed, therefore, in this article to show some of 
Boston’s beauties—not its ladies, although it can 
certainly compare in this respect favourably with 
most American cities—but the beauty of its archi- 
tecture, of the city itself, and of its suburbs. 

Before proceeding with the present city, let us 
glance at its early history, and see from what a 
beginning modern Boston has grown. In 1628 a 
number of settlers from Dorchester, England, 
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bought a tract known as the Massachusetts Bay 
Colony, and in the following year Charlestown was 
created ; Boston proper was settled in 1630. Beacon 
Hill, on which the present State House stands, 
took its name from an old signal erected here in 
1634, and used for the purpose of alarming the 
inhabitants in case of invasion. Land was of com- 
paratively little value in those days, for we find that 
the whole of Boston peninsula, except six acres, was 
purchased of the Rev. William Blaxton for 301. 

Perhaps, however, the good parson was not such 
a close bargainer as some of his successors have 
been. These old Yankee parsons, however, whether 
shrewd in the matters of this world or not, were 
fierce in their desire to have the affairs of the 
‘* world to come” properly provided for, so far as 
lay in their power, and we note that Baptists and 
Quakers were fined and imprisoned, placed in the 
stocks, and otherwise maltreated by the early 
settlers. In the case of witches, or persons 
so accused, believing that it was impossible to 
convert them by any means known to man, they 
promptly sent them to the ‘‘ other world” by the 
agency of fire and gibbet, and thusthrew the entire 
responsibility of their creation ontheir Creator. It 
has always been a mystery to the writer, who isa 
direct descendant of one of these old Puritans, just 
how they reconciled their consciences to their 
actions. 

Fleeing from what they believed to be a religious 
persecution, and desiring to worship God according 
to the dictates of their cwn hearts, they promptly 
denied this right to any one else, unless the party 
was prepared to make the dictates of his conscience 
accord fully with the dictates of theirs. It is all 
the more a mystery, because these sturdy old 
settlers were largely men of enlightened ideas, and 
scholarly withal. They have left their imprint on 
the generations which followed them, and the old 
Puritan blood throbs through the pulses of this 
great nation, and wherever it appears in its purity, 
the man is the better citizen, the greater statesman, 
the better soldier for its presence. In the spirit of 
enterprise it has largely settled our great West, 
and has, throughout the darkest struggle of our 
American people, proved the ‘‘leaven” that has 
leavened the whole. 

The only plausible excuse seems to be that the 
Puritans had a large element of superstitious 
fanaticism either born in them in England or de- 
veloped there by persecution, and it led them to 
interpret the Bible literally, and blinded them to 
the true meaning of the words of the sacred book. 
The so-called temperance organisers, just now so 
rampant, so blatant, and so inefficient so far as re- 
sults are concerned, are imbued with this same 
blinded zeal, and are trying hard, and in the face 
of the facts, to show that high license is not a check 
to the evil of intemperance, but rather a com- 
promise with it, and the results in Philadelphia are 
going to be a nut the cracking of which will break 
their teeth and leave them like the giant in 
‘* Pilgrim’s Progress,” who, having lost these use- 
ful articles, could only sit by the roadside and leer 
and gibber at the pilgrims, who passed on and left 
him there. 

It seems that the name of Boston comes from a 
town in Lincolnshire, England, so they perhaps 
have a right to everything English; indeed, their 
first effort at a newspaper was in 1690, and the 
Colonial State Paper Office, of London, holds a copy 
of its first issue. The Boston News Letter was founded 
in 1704, and lays claim to being the first American 
newspaper. This, however, like that of being the 
‘* oldest inhabitant,” ‘‘ George Washington’s nurse,” 
the survivor of the ‘“‘ Charge of the Six Hundred,” 
and other similar claims, is always a question of 
doubt. Although the Bostonians are such admirers 
of England now, there were times when the feelings 
of rage and revenge were rather rampant in their 
minds. 

In 1747, for instance, when Commodore Knowles, 
of the British Navy, impressed. some citizens as 
sailors, his officers were seized and held as hostages 
till the citizens were released ; and who can ever 
forget Boston’s famous ‘‘tea party” in 1773, when 
after ‘‘ boycotting” tea for some years and not 
finding the results altogether satisfactory, some of 
Boston's best citizens, disguised as Indians, boarded 
several ships from England lying at the docks and 
emptied 342 chests into the briny deep. This mea- 
sure, which led to the closing of Boston as a port of 
entry, may perhaps be said to have been the initial 
step which resulted in the War of Independence, in 
1775; and this brings us at once to the central 
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figure in Boston’s history, for in this article, which 
is written by one of the descendants of the 
‘* Liberty Boys,” and addressed perhaps to some of 
thedescendants of theirfoes, these points of difference 
and little ‘‘ misunderstandings ” must be kept in the 
background and touched on only so far as they form 
a part of the facts necessary to this history. Let us 
then without more ado come at once to the old State 
House Fig. 1 (see page 592), in which may be seen to 
this date the lionand the unicorn, although they have 
ceased in America to fight for the Crown, and the 
inscription Ense petit placidam sub libertate quietam. 
This building was erected in 1713 to replace the one 
built in 1657 by Captain Robert Keayne, and de- 
stroyed by fire in 1711; the floors and roof of the 
latter structure were in turn destroyed by fire in 
1747, but were at once rebuilt. This building is 
now almost in the heart of the city, and in the days 
of trial in the past, the popular heart beat wildly 
within and around its walls, when the ‘‘ Honourable 
Council” of twenty-eight citizens, all selected be- 
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cause of their known friendship for the king, 
formulated various acts of oppression against his, 
at that time, loyal subjects. From the balcony 
under the east window it was thecustom to announce 
to the people the commissions and titles of the 
governors, and to proclaim with drum beat and 
bugle blast the advent of a new sovereign to the 
English throne. 

The council chamber was on the eastern side and 
bears this inscription, ‘‘ The Seat of the Vice-Regal 
State of the Governors under the Crown during the 
Provincial Period.” It was here that the capture 
of Louisberg, Cape Breton, in 1745, was planned, 
and even to-day, with all the modern appliances 
for transportation, it would be no light task to 
transport an equal body of men to this remote 
point ; but the pluck of these old settlers is always 
a theme for admiration. Later years developed 
events which led to the Boston massacre in 1770, 
which occurred almost in front of the west end of 
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Thomas Hutchinson addressed the crowd and or- 
dered them to disperse ; instead, however, a com- 
mittee of fifteen, headed by Samuel Adams, called 
upon him and demanded the removal of the British 
troops to Castle William, which was done, and 
proved to be the first concession the colonists 
obtained from the Crown. From this same east 
window, on July 18, 1776, was announced the 
“* Declaration of Independence.” The first governor 
of Massachusetts chosen by the people, John Han- 
cock, was inaugurated here. 

At the west end of the building is the old Repre- 
sentatives’ Hall. This was denominated, ‘‘ The 
Forum of Popular Action, where, in the Provincial 
Day, was convened the Great and General Court 
which in the name of the People gave official utter- 
ance to the Voice of the Province.” 

This same ‘‘ General Court” was a thorn in the 
side of various monarchs. It protested against the 
Stamp Act, and against the tax on tea, and so in- 
censed the British Government in 1768 by its deter- 
mined opposition and refusal to rescind its resolu- 
tion, that the Ministry quartered a division of royal 
soldiers in Boston, shipping them from Halifax, 
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some of the troops being placed in this room, so 
that at the convention of the General Court in May, 
1769, they were able to address their constituents 
as follows: ‘‘ An armament by sea and land in- 
vesting the metropolis, and a military guard with 
cannon pointed at the very door of the State House 
where this assembly is held, is inconsistent with 
that dignity as well as that freedom with which we 
have a right to deliberate, consult, and deter- 
mine.” 

Again, in 1789, General Washington reviewed 
from this western window the procession of welcome 
which greeted him on this his last visit to Boston. 
| What a contrast these years had afforded! The 
liberty of America was now an established fact, and 
how futile had been the efforts made to suppress it ! 
It was to a certain sense a civil war, for our people at 
that time were of the same flesh and blood as those 
of England, and the old song, ‘‘ Britons never shall 
|be slaves” was just as true of them as of the Eng- 
lish ; but for these mistakes of a German prince, 
perhaps, Boston would still float the union-jack of 
the three kingdoms, and, as remarked before, she 
has still the British arms on her State House, much 
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to the distress of her adopted Irish citizens, who 
think that they have adopted us, instead of the fact 
that we, in the kindness of our hearts, permit them to 
dwell with us and share our good things. Just now, 
these same turbulent ‘‘ bog-trotters” seem disgusted 
over the refusal of New York’s mayor to permit any 
but an American flag to float over our city hall. This 
is truly most consummate impudence ; if we must 
have a foreign flag there, for Heaven’s sake let it 
be the royal standard of Great Britain, for that cer- 
tainly has a symbolic meaning and embodies with 
it the idea of a firm and respected government, but 
by no means let the emblem of a lot of drunken, 
swaggering, singing cattle thieves find its place in 
the ‘‘land of the free and home of the brave.” It 
is bad enough to have such attempts to fix their 
customs of boycotting, and shooting behind hedges 
and in the dark, but Americans have shown 
pretty plainly their opinion of them by the lack 
of support they have received at our hands, and 
the whole force of the ‘‘ Knights of Labour” is 
so on the decline that they have ceased to be 
a power and have only become a laughing-stock, 
formulating decrees no one regards, and spouting 
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out impotent threats no one considers; later on 
they will simply be remembered with scorn and 
contempt, sinking into a well-merited oblivion. 

From the old State House to Faneuil Hall (Fig.2, 
p. 584) seems a most natural step, for in the latter 
place were made some of the most stirring speeches 
of the colonial times, and its walls have resounded 
with the oratory of that period ; it was known as 
the ‘* Cradle of Liberty.” In those days of rather 
lax discipline, it was in order, if matters did not 
suit, to get up a mob and smash things or burn 
them. So, in 1736, the old market-house was 
destroyed by a mob “disguised as clergymen,” 
because they couldn’t make up their minds whether 
they wanted a public place where food was sold or 
to have it delivered at their door. Hence, in 1740, 
Peter Faneuil proposed to build a market-house at 
his own expense, and after some discussion, pro- 
bably because of Peter’s ‘‘ influence” with the board 
of aldermen, they reluctantly consented to let him 
do it by a majority of seven. This building was 
destroyed by fire in 1761 and re-erected by the 
city in 1762; since that time the hall, which has 
but few seats in it, has been used for various poli- 
tical gatherings, and anybody acceptable to the 
City Fathers may to-day obtain its use by paying the 
‘* expenses” so called, amounting to from 20 dols. 
to 25 dols. per night. Quincy Hall stands opposite, 
and on occasions of mechanics’ fairs, &c., a bridge 
connected Faneuil Hall and Quincy Hall. The 
Bostonians are very proud of Quincy Market, and 
if you have not seen that during your sojourn in 
Boston you are looked down upon by the residents 
as an unappreciative person. 

The State House (Fig. 3, p. 584) next claims at- 
tention. It is situated on the top of Beacon Hill, and 
hasa gilded dome, whichis said to resemble somewhat 
a copper kettle, or Mambrino’s helmet. The idea 
of gilding the dome was brought out in 1874, and it 
was supposed to render the dome visible to sailors 
for a long distance at sea, and thus let them fully 
understand they were sailing past Boston. Whe- 
ther the hardy mariners have been thus warned can 
not be determined, and it is not believed the 
gilding has brought additional commerce to Bos- 
ton’s wharves. ‘The fact is that New York so ab- 
sorbs all other marts, that it makes little difference 
whether a few cod-fish boats more or less put into 
Boston. The State House was commenced in 1795 
and the masonic ceremonies were performed by 
Paul Revere. whose famous ride has been read and 
sung ever since. In the Hall of Representatives 
in this building hangs an ancient cod-fish, how 
ancient it would not be wise to state, but the 
‘‘oldest inhabitant,” who is always like the harp 
in Tara’s halls, an ancient lyre, remembers this 
cod-fish as being there when his great-grandfather 
was a boy. It issaid this same fish hung in the old 
State House and had an odour of sanctity about it : 
if so, it must bea peculiar kind of cod; no such 
odour was ever suspected of them before. The 
State House is admirably situated, overlooking 
the common and the public garden. In fact, it was 
about the descent from this hill that provoked the 
conflict between the boys and the British soldiers, 
when the latter tore up the slide in winter, and the 
boys appealed to the officer in command and the 
so'diers were ordered to let the coast alone, 
the commander remarking that even the a‘r bred 
mutiny against the Crown. These gardens and the 
common are the glory of Boston and the delight of 
her visitors. Some of the trees are of very ancient 
date, and there was an elm blown down in 1876 
which was an old tree 100 years previously. These 
parks are great places for children to play, and are 
aiways thronged in pleasant weather. Near the 
State House, which stands on a part of Governor 
Hancock's cow pasture, is the old Hancock Mansion 
(Eig. 4, p. 592), or rather it stood there until 1862. 
Here that old pttriot entertained in the most regal 
style, among his distinguished guests being Washing- 
ion, La Fayet'e, Count D'Estaing, Brissot, and 
Percy. In fact, the chambers in which La Fayette 
slept, and in which Hancock died, were long kept in- 
tact. An effort was made to preserve this old relic, 
but it was unsuccessful, and its site isnow occupied by 
private residences, and the photograph alone marks 
what modern vandalism has not spared. This is 
not, however, peculiar t» Boston, but common to 
modern times. The writer missed seeing your 
Temple Bar by one year, and the monument con- 
veyed to his mind nothing but a commemoration of 
a ruthless act. 

In the case of old South Church, shown in Fig. 5, 
p. 592, the efforts at preservation were more success- 





ful, although the fire of 1872 came very near ruining 
what Time had spared, having burned on two sides 
of it. This church was built in 1729, and Benjamin 
Franklin was baptised in it, while, at a later date, 
the celebrated Whitfield preached here. It has 
two tiers of galleries, and is 88ft, by Glft. It 
was from this pulpit, with the quaint sounding- 
board over it, that the people were harangued and 
incited to such acts as the Boston Massacre, and 
that little tea party in the harbour, and on the 
Sunday preceding elections, a famous sermon was 
annually delivered here, the speaker no doubt setting 
forth his ‘‘ doxy’”’ as orthodoxy, and every one else’s 
as ‘* heterodoxy,” to use the simile of Mr. Curtis. 
So great was the feeling entertained by the British 
troops against this particular edifice as a hotbed of 
treason, that they stabled their horses in it in 1775. 

The church having proved inadequate to the wants 
of the congregation, and, moreover, not being in a 
convenient locality, the society removed to the new 
‘*Old South” (Fig. 6, p. 592), one of the most strik- 
ing and beautiful structures in Boston. The building 
is of freestone, 200 ft. by 90ft., and is finished in- 
side with cherry. The tower, which is very massive, 
is 235 ft. high. An immense lantern (shown in the 
picture) is over the centre of the main building. It 
is made of copper, and has twelve windows. The 
church is separated from the main vestibule by an 
arched screen of Caen stone with shafts of Lisbon 
marble, There are also three panels of Venetian 
mosaic over the doorways, and the stained glass is 
all from England. Probably the ancestors of the 
present church having, in the view of their descend- 
ants, treated the English so badly in the old South 
Church times, this work was done in England as a 
sort of amend, by the new ‘‘ Old South,” although 
our country has beautiful stained glass works. This 
is strictly orthodox again, and may be found in the 
Bible: ‘‘They slew them and ye build their 
sepulchres.” The church cost 500,000 dols., and is 
probably worth nearly its cost. 

(Zo be continued.) 








TREBLE-GEARED LATHE. 

THE engraving on p. 585 represents a very fine 30 in. 
centre, treble-geared, surfacing, turning, and boring 
lathe, constructed by Messrs, Francis Berry and Sons, 
Calder Dale Iron Works, Sowerby Bridge. This lathe 
has been designed to admit a casting 14 ft. in diameter. 
The fast headstock is fitted with a steel spindle 9 in. 
in diameter in the front nick, and with a five-speeded 
cone pulley, each step of which is 6 in. wide. The face- 
plate is 8 ft. in diameter, and is provided with an 
internal wheel on the back, and is perforated with 
bolt holes and T-headed slots for fastening articles to 
the face-plate. As will be seen from the engraving, 
the lathe is fitted with a long movable rest across the 
front of the face-plate, carrying two compound slide 
rests, which are movable by rack and pinion and are 
made self-acting by an overhead rocking shaft. 

This lathe has been made specially for manipulating 
foundation plates for portable cranes, but could be 
applied with great advantage to many other purposes, 
such as turning and boring large flywheels, pulleys, &c. 





SLIDE VALVE DIAGRAMS. 
To THE EpiTror OF ENGINEERING. 
Srr,— Referring to my letter in your issue of March 16, 
[ now take for the subject of a few lines the exact solu- 
tion of the problem specified below. 


PROBLEM. 

Given: Point of cut-off, width of steam port (w), lead 
(1), angle through which steamport is required to be fully 
open (w). 

Required: Travel of valve (t), lap (L), angular ad- 
vance (9). 

Solution I. (exact, for drawing-office use). 

Draw (Fig. 1) O A representing half stroke of piston, 
CC, representing position of crank at cut-off, A; Aj,//A O 
ata distance = lead (/)from OA. Bisect angle A; mC, 
by m D. 

Ona piece of tracing (transparent) paper, draw, as in 
Fig. 2, a straight line O, P. In point O, erect a perpen- 
dicular on O, P, draw the two lines O, F and O, F,, 


each of them including with the perpendicular angle5- 


(half of the angle through which steam port is required to 
be fully open). Ata distance = width of steam port (w) 
draw Oy G//O; F and O,, G,//O, Fy. 

Place the piece of tracing paper upon Fig. 1 and make 
point O; coincide withO. Around this point as a centre, 
the piece of tracing paper, by trial, can —— be shifted 
into a position, at which position of it a circle can be de- 
scribed, which having its centre on line m D, touches 
lines O,, G and O,, G, as weli as lines m A, and m C;. 


Then O;;; O=half travel (G , the radius of the circle 
=lap (L), and angle O,,, O A=angular advance (8), 


Solution II, (exact, but too complicated for drawing- 
office use). 








Draw (Fig. 3)O A representing half-stroke of piston, 
O C representing position of crank at cut-off, A; Ay)//OA 
at a y prmerane, Loae (1) from O A. Bisect angle BOC 
(angle of cut-off) by F F;. Erect OG perpendicular on 


OA, draw angle A O H = 5 and angle F O Fy, also= 


5 (half of the angle through which steam-port is required 


to be fully open). On O F from O set off O a=w (width 
of steam-port), and O b=(w-—1) (width of steam port lead). 
Draw ac//O A. Over Oc asa diameter describe semicircle 
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cdO. A parallel to OA through point 6 intersect the 
semicircle in point d. Join c andd. OnOH from O 


set off O t=w (width of steam-port), and O s=w— D(width 


of steam-port —half lead). Let fall perpendiculars ¢ v, and 
sv, and draw s3,//O A, On cd fromd set off d f=s 8. 
On OG make O i=O/f, and draw in//OA. 

On a line perpendicular to O H set off H, H,,=in+0v, 
draw through point Hj, a-parallel with O H, and get point 
gonOF, Make Og,=Og, draw g, O,//O0 A, then O O,= 


half travel G) . By describing the crank circle from 


O as a centre point, O; can easily be transferred to O,; on 
mD. Joining 0), and O, 0, will be=half travel (5) 


perpendicular O,; p=lap (L), and angle O,,O A=angular 
advance (0). 
Both solutions are based upon Thallmayer’s valve dia- 
gram, and have not hitherto been published. 
I am, Sir, respectfully yours, 
Victor THALLMAYER. 
Ungarisch-Altenburg, March 22, 1888, 





THE DRAUGHTSMAN’S PROVIDENT 
SOCIETY. 
To THE Epiror oF ENGINEERING. 

S1r,—A liberal offer, which has been made by one of 
the trustees to the Committee of the Draughtsman’s 
Provident Society, has enabled them to contemplate the 
formation of an out-of-employment fund and register. 
Any suggestions which may be made either through your 
journal or personally to me as to the form this should 
take, would be thankfully received and considered, while 
statistics as to the periods during which engagements are 
generally held by draughtsmen would likewise be most 
valuable. 

Yours truly, 

G. A. T. MrvpieTon, Secretary. 

36, Leathwaite-road, Battersea Rise, London, S.W., 
June 13, 1888, 





‘‘A NEW TYPE OF ENGINE.” 
To THE Epitor oF ENGINEERING. 
Str,—Referring to the marine engine of Messrs. Flem- 
ing and Ferguson, described in your issue of June Ist, I 
should like to point out a few facts relating to the design. 
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Now that engineers have at last seen that the right and 
only road to economy is in the use of higher steam pres- 
sures and expansion in several or many cylinders, it is 
possible that the design adopted by Messrs. Fleming and 
Ferguson may come into extended use. To my mind, 
therefore, the inventor of this radical change in the 
mechanism of the steam engine degerves at least some 
credit. This design, together with several others very 
similar, were, I believe, patented by Mr. Loftus Perkins 
many years ago. Several engines have been designed 
and made having his ‘‘ triangular connecting rod,” the 
first some eight years ago. In his octuple compound 
engine (vide advertisement in this paper), the drawings of 
which [ have had the pleasure of inspecting, two trian- 
gular connecting rods turning cranks at 180 deg. are used. 
Messrs. Fleming and Ferguson’s design resembles Mr. 
Perkins’s closely, I may say remarkably closely. The 
chief difference between them is that the valve gearing is 
at least twice as complicated for the former’s four cylin- 
ders as for the latter’s eight. 

Very few people go now-a-days to see the Perkins 
engine, but none of them go away without taking a new 
idea of some sort with them. Only last week I read an 
account of a ‘‘ new” joint for steam pipes—which ‘‘ ap- 
pears to be important with the use of high pressure 
steam.” Copper is used to make the joint, and oddly 
enough this material has been used in the Perkins engine 
for the last thirty-four years. 

The quantity of Perkins metal made and used is in- 
creasing every day, being usually described as a ‘* hard 
bronze.” Of course these are only details, but these are 
not all. Roughly speaking, the chief characteristics of 
the Perkins engine, when introduced to the public in 
1854, were: Pipe boiler, distilled water, and expansion, 
in three or more cylinders. The first was declared un- 
workable at sea, the second impracticable, and the third 
useless. Now, amongst others, the fastest vessel in the 
world possesses all three ! 

Probably few are aware that Jacob Perkins, amongst 
his numerous great inventions, invented and made four 
triple compound engines in the year 1828. The premises 
in Regent-square, Grays Inn-road (at present occupied 
by Mr. Loftus Perkins) were built by Jacob Perkins for 
the purpose of manufacturing them. 

I have not written this with a view of extolling the 
Perkins engine (with which I have no connection) but 
merely to point out a few undeniable facts—matters of 
history. 

Amongst the host of inventors and workers in the steam 
engine no one has done more than James Watt, but surely 
next comes Jacob Perkins, who, beginning where Watt 
ended, made improvements which we some sixty years 
after are just beginning to appreciate ! 

G. F, Buck. 


17, Hemstall-road, West Hampstead, N.W., 
June 13, 1888. 








THE LATE PROFESSOR KUTTER. 
To THE EpiTor oF ENGINEERING. 

Str,—I beg to advise you of the death, in Berne, 
Switzerland, on Sunday, the 6th iust., of W, R. Kutter, 
well known, especially to hydraulic engineers, in connec- 
tion with the now celebrated and generally followed 
** Kutter’s Formula” for flow of water in channels, the 
joint work of himself and E. Ganguillet. 

I called upon Mr. Kutter at his residence in Berne in 
December last (to talk over a translation of his chief 
work, ‘‘ Versuch zur Aufstellund einer neuen allgemeinen 
Formel,” &c., upon which Mr. Rudolph Hering and I are 
engaged), and found him quite a feeble and modest old 
man, living in the greatest plainness, and I now learn 
from his widow that she and her children are left ‘‘ desti- 
tute of earthly means.” It seems bad enough that labour 
like his should go unrequited during his lifetime; and 
Engineering News here has appealed for subscriptions in 
aid of his family. I think the profession can hardly do 
less than make this tardy expression of its appreciation of 
his valuable services, and I trust you may see fit to follow 
suit by bringing the matter before your British and 
colonial readers. Yours truly, 

JOHN C. TRAUTWINE, JUN. 

3301, Haverford-street, Philadelphia, May 29, 1888. 





FUEL TESTING LABORATORY. 
To THE EpItoR OF ENGINEERING. 

Sm,—Whilst fully coinciding with the excellent sug- 
gestions and recognising the value of the information given 
by Mr. Bryan Donkin, I wish to draw your attention 
to the fact that the suggestion of a public fuel testing 
station is not new, as it was proposed in a paper read by 
Mr. B. H. Thwaite, C.E., on ‘* Fuel Calorimetery” at the 
British Association of 1886. The Gaseous Fuel Supply 
Company, Limited, has for its object the establishment of 
fuel testing stations, so that Mr. Donkin’s views are very 
soon likely to be carried into practical effect. 

I am, yours respectfully, 
June 9, 1888. J. B. 





TRANSMISSION OF POWER BY WATER 
AND AIR. 
To THE EpiToR OF ENGINEERING. 

Sir,—For the reason stated in my reply to Mr. 

anssen’s first letter, viz., that his letters are clearly 
meant for the perusal of non-scientific readers, I feel 
that it is necessary for me to reply to his last. 

In the case of pumping compressed air, the volume 
during cooling never does remain constant. It is the final 
pressure that remains constant, but the heat given out 
during cooling is represented by only 44.1, not 62.2, 
thermal units. Since I wrote last I have come to the 





conclusion that the heat given out during adiabatic and 
isothermal compression is the same, because, by actual 
evaluation, I find that the work done by the engine is the 
same in both cases. - The whole work done during iso- 
thermal compression is only 10 per cent. more than the 
work done during adiabatic compression up to four 
atmospheres absolute. If, therefore, the temperature 
during isothermal compression varies as the whole work 
done, the corresponding heat unit would not exceed 48.5. 
The difference in work is susceptible of an explanation on 
the basis of no corresponding increase in heat given out, 

What does Mr. Hanssen mean when he says: ‘‘I con- 
sider it an indirect proceeding to introduce absolute tem- 
peratures in a formula where they can be avoided” ? 

In stating that after reheating there is a loss of only 
33 per eent., I committed the same mistake that Mr. 
Hanssen has done in his equivalent formula in assuming 
that the loss of energy is equivalent to the loss of volume. 
If the energy of a given weight of air is independent of the 
pressure, so long as the temperature remains constant, the 
whole of the energy imparted by compression has been de- 
stroyed by cooling. In order to restore this energy 62.2 
thermal units must be expended in reheating the air, or 
18.1 thermal units more than the thermal units due in 
the first instance to compression, so that users of com- 
pressed air cooled to the temperature of the atmosphere 
in order to get the work due to one thermal unit have to 
expend 1.41 thermal units. The 49.4 (it should be 46) is 
the percentage of the whole work done in pumping, not 
on compression only. he words are italicised in order 
to draw Mr. Hanssen’s attention tothe difference between 
the items of work referred to. 

The correct addition to the safe ratios on the basis I 
have laid down is 100 per cent. in each case. How Mr. 
Hanssen can fail to know that these ratios refer only 
to actual work done in forcing the compressed air 
into the receiver, I cannot imagine. The remarkable 
percentages of 15 and 18, expressed in terms of the 
whole work done in the air cylinder, must on his own 
basis of taking the mean of the adiabatic and isothermal 
ratios, be increased to 30 and 36 percent. Taking the 
larger of these, the working ratio would be 2.36 : 1, but 
surely Mr. Hanssen would provide 50 per cent. extra 
power, so that even with these remarkable air compressors 
the safe ratio would be 3.54:1. For compressors in 
which the work due to friction is equal to 50 per cent. of 
the whole work done in the air cylinder, the working 
ratio would be 3;1, and the safe ratio 4.5 :1—almost 
identical with that I obtained in a totally different way. 

Now for his criticisms of my summary of losses. 

1. Five per cent. for pipe friction. To this Mr. 
Hanssen does not object as a moderate average. 

2. Ten per cent. loss of temperature. I am surprised 
at aman of Mr. Hanssen’s pretensions to scientific accu- 
racy using the term cold. Will the temperature of the 
air when it leaves the compressor ba the same as that of 
the earth in which the pipes are buried? In ordinary 
water.jacketted air compressors the water is always warm, 
i.e., its temperature is over 80 deg., and as the cylinder is 
always warmer than the water and the compressed air 
than the cylinder, the temperature of the last will rarely 
be less than 120 deg., whilst the temperature of the pipes 
in the earth will not in the hottest summer exceed 60 deg. 
The = loss of volume will therefore be equal to 
1 560" 
mate of 10 per cent. is fully 4 per cent. less than the loss 
which will actually occur. 

3. Twenty-five per cent. for variation of lift. Mr. 
Hanssen admits the loss, but objects to this loss being 
charged to the use of compressed air. The only way to 
avoid it is to use pumps in which the ratio of the dia- 
meter of the power piston to that of the pump piston can 
be raised to suit the different lifts. This loss can only be 
partially avoided when the air is applied directly to the 
surface of the liquid to be raised. 

4. Thirty-five per cent. for fall in pressure when the 
demand exceeds the supply. Mr. Hanssen utterly ignores 
the fact that the minimum pressure to which the air can 
be allowed to fall at the ejectors, is that necessary to dis- 
charge the maximum quantity of sewage per minute 
which reaches the ejectors. The velocity in the pipes 
depends upon their size, and the maximum quantity to be 
discharged per minute, and this velocity determines the 
minimum admissible air pressure. If the rate of flow in the 
liquid mains is constant, the air pressure may remain con- 
stant, but the rate of flow of sewage is very variable. When 
it is less than that of the compressed air the pressure of the 
air will rise, and when greater the air pressure will fall, 
but it can never be allowed to fall below the pressure 
necessary to raise the sewage at its quickest rate of inflow. 
In order to insure this, it is therefore necessary to adopt 
a much greater maximum pressure than would be requisite 
if the rate of pumping were uniform. With high-pressure 
water the water can be stored in accumulators, which 
keep the pressure constant ; but this method of storage is 
impossible where the variation in volume used is equal 
to the variation in the flow of the sewage, as it is in the 
case of compressed air. Mr. Hanssen does not object to 
my estimate of 34 per cent., but actually describes it as a 
gain. If doing superfluous work isa gain Mr. Hanssen is 
right. In his letter to The Builder in reply to my criti- 
cisms of the pumping plant at the House of Commons, 
Mr. Shone states that the pressure at times fell from 101b. 
to5lb, If5 lb. pressure is sufficient, the work done in 
raising it from 51b. to 101b. is wholly wasted, although 
in the cage of raising liquids by compressed air it is evi- 
dently a necessity. 

Mr. Hanssen may not be able to understand my table, 
but I think too highly of the intelligence of your readers 
to doubt their ability to do so. To divide a number by 
.8 is equivalent to adding to it 25 per cent. I did not 
gravely state that Mr. Hanssen had added 25 per cent. 


14 of the original volume, so that the esti- 








for friction work to the net horse-power in water lifted. 
The words used by me are, “*Mr. Hanssen, in his 
numerical illustration, adds only 25 per cent. for machinery 
friction,” i.e., to the work done in air pumping, estimated 
in terms of the work done in forcing the compressed air 
into the receiver, which is something very different from 
the work done in raising water with Shone’s ejector—in 
fact, fully double. 

If Mr. Hannsen really believes that your readers will 
look upon my article on ‘*‘ Air Compressing” as “‘ utterly 
unreliable in every respect,” he must consider them to 
ke exceedingly obtuse. 

Wit11am Donatpson. 

2, Westminster Chambers, June 13, 1888, 





THE KRIEGSTETTEN EXPERIMENTS ON 
ELECTRICAL TRANSMISSION OF POWER. 
To THE EpiTor oF ENGINEERING. 

Srr,—I had hoped that some one better able than I 
would have answered Mr. Steavenson’s remarks on the 
above subject published in your issue of the lst inst. 
Mr. Steavenson appears to indulge too freely in the 
expression ‘‘twaddle” when he applies it to electrical 
determinations made with the exactness evidently at- 
tained at Kriegstetten ; it would be better, Sir, were he 
to devote a little of his time to the study of a subject he 
obviously does not understand before he scoffs at it again. 
I am glad to see he recognises the method of obtaining 
the test of electrical efficiency and thus puts this point 
out of dispute. He says his cause of complaint is the 
comparison of this efficiency with that of rope and com- 
pressed air transmission, and he gives us as their efficiency 
45 and 35 per cent. respectively of the indicated power of 
the steam engine. Now in the first place we are not 
talking of steam engines and the comparison must be 
made with the same source of power, viz., water, so that 
the first loss in the turbines will be the same in the case 
of either compressed air or ropes and electricity, and in 
the second place, surely, Sir, Mr. Steavenson does not 
seriously mean to tell us he would transmit 50 horse- 
power by ropes for a distance of five miles and give us 
back 45 per cent. of the power originally indicated in the 
cylinder of a steam engine, or 35 per cent. if transmitted 
the same distance by compressed air, Again, taking the 
steam engine as the prime motor and assuming that 
14 per cent. of its power is lost between indicated and 
brake horse-power, electricity would give us 61 per cent. 
of the indicated horse-power at the five miles distance as 
against the 45 per cent. assertion of Mr. Steavenson with 
ropes. What about the initial cost of five miles of moving 
rope against the electrical plant? Turbines constantly 
give an efficiency fully up to 75 per cent., and at this 
moment at least two first-class firms of turbine makers 
have offered to undertake the erection of some turbines 
for me with this efficiency under penalty. In conclusion 
I may say I consider Mr. Steavenson’s arguments the 
twaddle to which he so lightly compares the carefully 
made experiments of the committee at Kriegstetten, and 
I believe most of your readers will have arrived at the 
same conclusion, Yours faithfully, 

E. MANVILLE. 

36, Albert Embankment, June 9, 1888. 








BRONZE COINS. 
To THE Epiror oF ENGINEERING. 

S1r,—Herewith I beg to hand you for examination two 
penny pieces, one bearing date of 1862, the other of 1888 ; 
both have been subjected to the same test, much to the 
detriment of the new coin, which is evidently of very 
inferior bronze and therefore not calculated to stand the 
ordinary wear and tear. Surely it is a penny-wise and- 
pound-foolish policy to issue such inferior coins. If you 
will take the trouble to examine the bronze coinage for 
the last few years, you will find that the newer the coin 

the softer it is. 
Yours truly, 
London, June 11, 1888. Bronze. 





Coat IN VANcoUvER ISLAND.—It is intended to open up 
the Perseverance and Union coal mines at Comox, Van- 
couver Island. Wharves will be built on Baynes Sound, 
and a standard gauge railway will be constructed past the 
Perseverance to the Union. It is expected that the out- 
put will amount to 2000 tons per day. 





Junior Encingrrtne Socrety.—The adjudication of 
the prize offered for the best paper read by the members 
of this Society during the seventh session has resulted in 
its being awarded to Mr. Francis R. Taylor for his paper 
on ‘The Illumination of Lighthouses.” The prize will 
be presented by Professor W. Cawthorne Unwin, M. Inst. 
C.E., President-elect, at the inaugural meeting of the 
eighth session in October next, at which the presidential 
address will be delivered. On Wednesday, June 20, the 
members of the Society will visit the Abbey Mills 
pumping station, meeting at Fenchurch-street Station at 
two p.m. 





Tue IRONMONGERS’, IRON, AND Meta TrapDeEs Exat- 
BITION.—An Exhibition of household ironmongery, light- 
ing, heating, smoke abatement, and sanitary appliances, 
electro-plate, cutlery, agricultural and horticultural im- 
plements, decorative ironmongery, laundry and dai 
appliances, tools, locks, guns, and ecclesiastical metal- 
work, is to be held in the Agricultural Hall, Islington, 
London, from November 12th to 24th. Floor space is to be 
charged for at a moderate rate. One hundred thousand 
free tickets will be issued by the management to archi- 
tects, engineers, ironmongers, and others. Applications 
- te be made to Mr. Etherington, 43, New Oxford-street, 

ndon. 







































| 
| 


RA AOS Steal a 


i 
} 
| 
' 
; 




















588 


ENGINEERING. 


[June 15, 1888. 








LAUNCHES AND TRIAL TRIPS. 

THE new steamer Spindrift, built by Messrs. Russell 
and Co., of Glasgow, to the order of a Liverpool firm, 
was taken on her trial trip on the 30th ult. Her principal 
dimensions are: Length, 320 ft.; breadth, 40 ft. ; depth 
of hold, 47 ft. 6in. The vessel is classed 100 Al at 
Lloyd’s, and is built to the Admiralty requirements of a 
troopship. She has a deadweight capacity of nearly 4200 
tons. The engines, which have been supplied by Messrs. 
Dunsmuir and Jackson, of Glasgow, are of large size, 
having cylinders 24 in., 39 in., and 64 in, in diameter by 
astroke of 45 in. There are two large double-ended 
boilers, each having six Brown’s patent furnaces. Onthe 
trial trip the engines ran very well, the speed on the 
measured mile being nearly 13 knots. The construc- 
tion of the vessel and her machinery has been super- 
aoenind by Messrs, Flannery and Blakiston, of Liver- 
pool, 


The new vessel Inanda, built by Messrs. Hall, 
Russell, and Co., of Aberdeen, to the order of Messrs. 
J.T. Rennie and Sons, of London and Aberdeen, was 
taken for trial at sea on Saturday, the 2nd inst. She is 
280 ft. long, 35 ft. 5in. beam, and 25 ft. deep, and of 
1770 gross registered tons. She has been built under 
special survey, and is lighted throughout with electricity, 
having masthead light for illumination of the decks ; she 
is propelled by triple-expansion engines having cylinders 
21 in., 34 in., and 56 in. in diameter with a stroke of 42in., 
the working pressure being 160 lb. per square inch. The 
vessel’s mean speed upon trial, with about 1000 tons 
deadweight on board, was 12} knots, the engines indi- 
cating 1450 horse-power. The machinery has been built 
from the specification of Messrs. Flannery, Baggallay, 
and Johnson, of London and Liverpool, who have in- 
spected it during construction. 


A new steamer was launched by the Bergsund Engineer- 
ing Company, Sweden, on Wednesday, June 6. The new 
boat, which was christened Vesteras, is intended to run 
between Stockholm, Torshiilla, and Vesteras, and is a first- 
class passenger steamer built of Bessemer steel. She has 
a length of 117ft., is 19ft. broad, and 7 ft. deep when 
loaded. The engines are triple-expansion and of 350 
indicated horse-power ; the contracted speed is 13 knots. 
The steamer is expected to be ready by midsummer, 


On Saturday, June 9, there was launched from Pallion 
Yard, Sunderland, by Messrs. W. Doxford and Sons, the 
screw steamer Callisto, built to the order of Messrs. 
Pinkney, Sons, and Clare, of London, for general trade. 
Her dimensions are 250 ft. by 36 ft. by 18} ft.; she 
carries 2400 tons deadweight all told, and is fitted 
with triple engines, also by Messrs. Doxford and Sons, 
a eneners 18.29 in, and 48 in. in diameter by 33 in, 
stroke, 


On Monday, the 11th inst., the new steel screw steamer 
Othon Stathatos, built by Messrs. John Readhead and Co., 
West Docks, South Shields, was taken to sea on her trial 
trip. The vessel’s dimensions are 270 ft. by 36 ft., 9 ft. 
by 18.9 ft., and she has been provided with engines also 
built by Mesers. J. Readhead and Co., on the triple-ex- 
pansion principle, which on the trial indicated 1200 horse- 
power. Several runs were made along the coast and on 
the measured mile, the mean speed being 114 knots per 
hour. The vessel has been built to the order of 
Messrs. Stathatos Brothers, of Braila and Sulina, and is 
the third vessel built for this firm by Messrs. Readhead 
and Co. On the following day Messrs. Readhead and Co. 
launched a steel screw steamer intended for towing pur- 
poses, of the following dimensions, viz., 130 ft. by 22.6 ft. 
by 12.6 ft., and which is to be fitted with triple-expansion 
engines with cylinders 16 in., 26.43 in., and 30 in. stroke, 
to work ata pressure of 160 lb. This steamer has been 
built to the order of Mr. T. A. Jolliffe, of Liverpool, and 
was named the Jane Jolliffe. 


The s.s. Brenner, recently launched by Messrs, William 
Doxford and Sons, Sunderland, sailed from the Tyne on 
Monday, June 4th last, with a full cargo of 2600 tons, for 
Savona. The day was spent in progressive trials on the 
mile at Whitley, when a mean speed was registered of 
9.9 knots actual. She then left on her voyage, and reached 
Deal in 28? hours, attaining a speed of fully 10 knots. She 
has been built to the order of Messrs, Cay, Hall, and Co., 
of South Shields. 








Wooprtr.—On page 431 of our forty-second volume we 
gave an account of a new material bearing the name of 
woodite, which was then being introduced as a protection 
to ships of war, and for many other purposes. Woodite 
is a substance bearing a stromg resemblance to native 
india-rubber, but unlike that material, it never grows 
sticky, and resists the action.ot oils and heat. If it be 
placed on the outside of a vessel a shot may be driven 
through it, and yet it will close up so completely that it 
is difticult to find the speck which marks the spot where 
the shot entered. A target is now on view at the offices 
of the Woodite Company, 13, Delahay-street, West- 
minster, representing the side of two torpedo catchers 
now building for a foreign Government at the works of 
Mr. Schichau, of Elbing. These vessels have an inner 
skin, and between the two plates is a layer of woodite 
about 2hin. thick. If the material acts as efficiently 
under these conditions as when applied to the outside of 
a plate, it will keep the vessel water-tight, even if her 
side should be riddled. Woodite is coming into use for 
many commercial purposes, such as delivery valves, air 
pump valves, packing, wheel tyres, and it is said to be far 
more efficient for these purposes than either leather or 
india-rubber. 
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AUTOMATIC INJECTOR. 


CONSTRUCTED BY MESSRS. GRESHAM AND CRAVEN, ENGINEERS, MANCHESTER. 
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THE combination automatic injector, engravings of 
which we give above, is the most recent type intro- 
duced by Messrs. Gresham and Craven, of the Craven 
Iron Works, Ordsal-lane, Manchester, and is the same 
as the one we illustrated in our issues of March 2nd 
and 16th of the present year, as fitted to a Midland 
Railway express locomotive. With this, openings have 
only to be made at one place in the boiler, and the in- | 
strument is complete in itself, being provided with, as | 
its name implies, all the necessary valves, viz., a steam 
valve, a back pressure valve, a stop valve, a water | 
valve, and a warning cock ; it Rela. Binen barely ex- | 
ceeds in size and weight the common type of injector. | 
With injectors previously introduced it has been found 
necessary, when they were to be used as lifting in- 
jectors, to fit them with a needle-shaped spindle for 
the purpose of adjusting the steam when lifting the 
water, and they have not, therefore, been commonly 
adopted on locomotives. With the new injector this 
spindle has been dispensed with, and the instrument is 
fitted at a level, above that of the water in the 
tender, to the back of the firebox, through which holes 
are drilled for the insertion of two tubes of 14 in. in- 
ternal diameter, both carried inside the boiler. One 
of these leads to the dome, and through itis taken the | 
steam supply to the ejector, whilst the other is the | 
discharge pipe and carries the feedwater over the top| 
of the firebox, finally delivering it, as is usual, near the | 
centre of the boiler. From this it will be seen that, 








only two external pipes are required, the water pipe | 
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from the tender and the overflow leading beneath the 
footplate. 

Coming to details, Figs. 1 and 2 are respectively 
side and front sectional elevations of the instrument, 
whilst Fig. 3 is a cross-section through the steam valve 
on the line A B, and Fig. 4 is a similar view through 
the stop valve on the line C D. The injector is attached 
to the boiler by the flange g. The water branch ¢ is 
connected in the usual way to the tender, by 14 in. 
pipe, whilst the overflow branch fis connected with a 
pipe of the same size leading below the footplate. To 
work the injector the fireman simply opens the valve 
N full, when the steam blows through the lower or 
fixed part of the combining cone h, creating a vacuum 
in the waste pipe by induction and passing out through 
the overftiow. When the water lifted by this vacuum 
meetsthe steam, condensation takes place, andthe upper 
or moving part of the combining cone j then falls on 
toits seat and becomes substantially part of the fixed 
cone h, being held firmly in position by the vacuum 
created by the inductive action of the combined jet of 
steam and water in passing the opening atk. This 
jet finally passes up the throat /, raises the back pres- 
sure valve m, and passes into the boiler. 





Om on THE TROUBLED WaTERS.—The French General 
Transatlantic Company has furnished its large fleet with 
complete apparatus for dropping oil on the waves duri 
bad weather. The company states that it has adop 
the use of oil after repeated trials. 
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ROOM REFRIGERATED 


. 


THE engraving on our two-page plate represents a 
refrigerating machine on the Dela Vergne system, 
which has recently been erected for the Leadenhall 
Market Cold Storage Company, Limited, by Messrs. 
L. Sterne and Co., Limited, of the Crown Iron Works, 
Glasgow, and 2, Victoria Mansions, Westminster. 

The machine is of American origin, and comes to 
this country with an excellent record which cannot 
fail to obtain for it a footing among the leading ap- 
paratus of its class. Whether it will be able to repeat 
here the success it has obtained on the other side of 
the Atlantic remains to be seen, There its extension 
has been most rapid, so much so as to be scarcely 
credible if it were not vouched for in a detailed 
fashion. ‘The first machine was erected in Brooklyn in 
1882, and had a capacity for refrigeration equal to that 
of 32 tons of ice melted per day. Since that time 178 
other machines have been erected, the aggregate daily 
power of the whole number being equal to that of 
7546 tons of ice. We may realise what an immense 
freezing capacity this represents if we remember that 
this ice would furnish an ample water supply for a 
manufacturing town of 85,000 inhabitants. Or, put 
in another way, it is equal to the capacity of about 
thirty ice ships, of the kind which trade between this 
country and Norway. Therefore, if we allow a month 
for the round trip of an ice ship from London to the 
Baltic, it would need a fleet of at least three hundred 
sail to-accomplish by ice here as much refrigeration as 
is performed by the De La Vergne machines in 
America. It is inthe brewing of lager beer that the 
machine has found this remarkable outlet during the 
six years it has been in themarket. The manufacture 
of the beverage depends for its success on certain of 
the processes being carried on at a low temperature. 
In Germany this result is generally attained by the 
use of native ice, and formerly this was so in America. 
In both these countries the severity of the winters 
guarantees an immense supply of ice, which is har- 
vested and sold at a very low figure, distinctly below 
the cost of the artificially prepared material. But, in 
spite of this apparent economy, refrigerating machines 
are spreading rapidly because of their greater cleanli- 
ness and ease of manipulation. In fact, cold storage 
has now attained such proportions that it is no longer 
practicable to carry it out with ice, even if the lower 
temperatures possible with the mechanical system did 
not give the latter a preponderating advantage. In 
England, where natural ice can only be obtained by 
importing it from the northern parts of Europe, 
artificial ice is slightly the cheaper of the two, and 
hence refrigerating machinery starts with an advan- 
tage, which it does not possess in America. 

The De le Vergne system does not exhibit any 
striking novelty of principle or method. It is chiefly 
in matters of detail that it excels, the objects aimed 
at being to attain a very high efficiency, measured in 
terms of fuel burned, and to eliminate losses of ammonia 
by leakage. The working medium is anhydrous am- 
monia, that is ammonia entirely free from watery 
vapour. The great gain which results from the com- 
plete separation of the water is well known to all 
makers of refrigerating machinery, but up to the pre- 





sent it has been, we believe, impossible to buy anhy- 
drous ammonia of English manufacture, and hence a 
great deal has been used which has been of inferior | 


THE DE LA VERGNE SYSTEM OF REFRIGERATION. 
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quality in this respect. 
usual cycle of operations. 
liquid condition, it is first allowed to expand in a 
refrigerator into the gaseous form; it is then drawn 
into a pamp and compressed to a pressure of about 
150 lb. on the square inch, and delivered into a con- 
denser, where it assumes again the liquid state ready 
to be vaporised. 

The compressor is shown on the two-page plate, 
and the general arrangement of the plant in the en- 
graving above. In a future issue we shall give de- 
tailed views and descriptions of most of the working 
parts, and shall then dwell at length on the features 
which specially distinguish this system. For the 
present we shall merely follow the general process. 
The compressor is driven by a Corliss engine having a 
cylinder measuring 18 in. by 24in. The connecting 
rod actuates a three-throw crankshaft, the other two 
cranks being connected by rods to two vertical com- 
pressor cylinders, each 12 in. by 24in. The gaseous 
ammonia is drawn in near the bottom of the pump 
cylinder, and is delivered at the top by a valved piston. 
It flows through an oil separator to the bottom of the 
condenser, which consists of small tubes over which a 
film of water is kept constantly running... The am- 
monia is here liquefied, and as it condenses it flows 
out by small side tubes to prevent the condenser bein 
choked. The liquid then goes to the storage tank, an 
from it, past an oil separating tank, to the refrigerator, 
where it is expanded. This refrigerator consists of 
2-in. pipes having upon them at frequent intervals 
discs or collars which expose a large surface to the air, 
and thus aid in the transmission of heat from the 
atmosphere of the refrigerated room to the ammonia 
within the pipes. After passing through the re- 
frigerator the gas is led to a small section of the 
condenser at the top, and from there to the compres- 
sion pump again, when the cycle is recommenced, 

We have already mentioned that the ammonia comes 
away from the pump mixed with oil. When we come 
to speak of the details of the mechanism we shall enter 
more fully into th: cause of this, but we may here say 
that the oil is employed to fill the clearance spaces of 
the pump, and to seal the valves and stuffing-box. By 
this device every atom of ammonia is expelled at each 
stroke, and the full capacity of the pump is rendered 
available for work. The oil, too, takes up toa large 
extent the heat developed by the compression of the 
gas, and it requires to be both separated and cooled. 
The combined fluids delivered by the pump are re- 
ceived in the pressure tank ; the greater part of the 
oil falls to the bottom while the gas rises up the ver- 
tical pipe to the condenser, The oil goes to the oil 
cooler, and returns from there to the vacuum tank from 
which it is drawn to the suction of a small oil pump 
which delivers it in measured quantities to the com- 
pressing pump. A small portion of the oil is carried on 
with the compressed ammonia vapour, and is removed 
by means of a second separating tank and a drip tank. 

The capacity of the machine we illustrate is equal 
to keeping a space of 75,000 cubic feet thoroughly 
refrigerated for the reception of meat and other 
viands, and in addition to this, for the production of 
ten tons of ice per day of twenty-four hours. At pre- 
sent the production of ice is only six tons per day, the 
process employed being that of. brine circulation. 


The ammonia follows the 
Assuming it to be in a) 
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Forty-two hundredweight of slack, costing 10s. per 
ton, are burned in doing this work, and also in driving 
32 incandescent lamps, the circulating pump, and a 
well pump. The steam is supplied 1 F a Babcock- 
Willcox boiler fitted with a Vickers self-acting stoker. 
The apparatus was made in America, but we under- 
stand that Messrs, Sterne and Co., who hold the whole 
of the European patents, are preparing for their manu- 
facture in this country. A smaller machine (4 tons) 
has been supplied to Messrs. Spiers and Pond. 
(To be continued.) 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 31, 1888. 

SrexL railmakers throughout the United States are 
selling fewer rails at this time than for several years, 
but have an active demand for specialities in which 
Bessemer steel is used ; some mills would be obliged to 
shut down but for the work this demand affords them. 
There is a good demand for billets for various purposes, 
and the requirements of the agricultural sections of the 
west and south are helping the iron and steel interests 
to tide over what would otherwise be a very serious 
depression. A large amount of iron and steel material 
is required for all kinds of work, but as long as the 
present downward tendency in prices continues, present 
requirements will alone becovered. Railroad earnings 
continue to show a decline as compared to last year— 
both gross and net, The southern systems are doing 
better than the north-western. There is great indus- 
trial activity in the Southern States, where mills and 
factories of all kinds are being built as fast as material 
and labour can be secured. The competition of 
Alabama iron is causing serious concern to Pennsyl- 
vania and Ohio ironmakers; forged iron is being 
offered in New York at 15.50 dols. to 16dols., de- 
livered ; competing Pennsylvania irons are quoted at 
16 dols. to 16.50 dols. ; Pennsylvania brands, however, 
have the advantage in being well known. The Penn- 
sylvania iron interests are still urgently soliciting a 
reduction of railroad freight rates in order to protect 
themselves. 

There isa great deal of activity in the boat yards 
along the lakes and the rivers throughout the interior, 
and many iron and steelmaking establishments are 
busy in furnishing materials for this purpose ; also for 
engines, boilers, and machinery in general—for which 
there is a steady demand. A great deal of railroad 
construction material is now being ordered for Sep- 
tember and October delivery. Several of the leading 
railroad lines are erecting extensive terminal facilities. 
Bridge work is being actively pushed north and south, 
and all of the structural iron mills are full of orders. 

The financial situation is strong, money is abundant, 
and rates of interest low. There is not the employ- 
ment for money that there was this time last year, the 
average decline in clearing house exchange is about 
10 per cent, 

n account of the narrow margins in the iron trade 
reductions of wages are being made in many mills ; but 
sliding scales control in three-fourths of the iron mills, 
and itis not probable that the workmen will consent 
to any reduction. They are now working on a 2-cent 
basis ; iron is selling at 1.60 to 1.70; but under the 
scale, no matter how low iron falls, below 2 cents, 
wages remain the same. 





































EE PALS 5 SENS Be ee 


pele aia 3S. 


H 
| 
| 
ik 
t 


aan On NS 






599 


ENGINEERING. 


| June 15, 1888. 





= 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a firm feeling in 
_the warrant market last Thursday forenoon, and the price 
of Scotch iron advanced 24d. per ton, giving way, how- 
ever, in the afternoon to the extent of 3d. per ton, though 
the close was a shade firmer, and 4d. per ton higher than 
on the previous day. A large amount of business was re- 
ported. The price of Cleveland iron, while firm in the 
forenoon, gave way in the afternoon, and closed 14d. per 
ton down from the previous day’s closing rate. Hema- 
tite iron was in active demand, and the price at the close 
was 14d. per ton up. The closing settlement prices were 
-—Scotch, 37s. 104d. per ton; Cleveland, 31s. 6d. ; hema- 
tite iron, 41s. 9d. Friday’s market had a very dull open- 
ing, and the price of Scotch iron was at one time 2d. per 
ton down, business being done at 37s. 84d. cash. In the 
afternoon, however, there was a slight recovery, and the 
closing price for sellers was 1d. per ton under that of 
the previous day. There was also a similar decline in the 
price of Cleveland and hematite iron, but the following 
were the settlement prices at the close: Scotch, 37s. 9d. 
per ton; Cleveland, 31s. 44d. ; hematite warrants, 41s. 9d. 
Monday’s market was characterised by a much firmer 
tone, which was largely due to the heavy shipments of 
pig iron last week, amounting to upwards of 4000 tons 
over those for the corresponding week of last year. 
The closing of some oversold accounts also had 
some effect on the course of the market. Scotch 
warrants went up in price 24d. per ton in the forenoon 
and 1d. further in the afternoon, the market closing 
with buyers at 38s. O4d. cash, and sellers wanting 
382, 1d., at which business had been done. No transac- 
tions were reported in Cleveland iron, sellers in the fore- 
noon seeking an advance of 14d. per ton over Friday’s 
closing price. Another penny of advance was reported in 
the afternoon, when buyers offered 2d. perton of advance 
over the closing price of Friday. There were buyers of 
hematite iron in the afternoon at 4d, per ton of advance. 
The closing settlement prices were—Scotch warrants, 
383. per ton; Cleveland, 3ls. 6d. ; hematite iron, 42s, 
per tor, Yesterday’s market was in a somewhat sensi- 
tive condition, owing in some measure to the rather 
alarming statements received from Berlin regarding the 
health of the German Emperor, and partly also to local 
causes, In the forenoon 38s. was again touched for Scotch 
warrants, and in the afternoon business was reported at a 
further advance of 14d. per ton. No transactions took 
place in Cleveland iron, and at the close in the afternoon 
sellers were firm at 31s, 9d. cash, but buyers would not go 
beyond 31s. 7d. Business was done in hematite warrant 
iron at from 41s. 114d. to 42s, 1§d. cash, the market 
closing with sellers at the latter price, and buyers 4d. per 
ton less, The gloomy reports received from Berlin did not 
affect the warrant market this forenoon to any appreciable 
extent. At the close of the market there were buyers at 
38s. cash per ton for Scotch iron, and Cleveland was sell- 
ing at 31s. 64d. cash, while hematite iron was firm at 
42s. 1d. cash, and 3d. more one month, the gradual 
decrease in the West Cumberland stocks helping to 
stiffen the market. In the afternoon Scotch warrants 
dropped to 37s. 10d. per ton cash. Cleveland iron 
fell 24d. per ton, and hematite warrants 2d. per ton, 
There is certainly a somewhat better feeling ruling in the 
market this week, but it is difficult to say how long the 
improvement is likely to continue. Acting in the belief 
that the existing situation involves Jittle or no risk, some 
outside speculators are now investing in warrants, but 
that fact is not accompanied with any improvement in 
the local demand, or in the consumption. The increase in 
the stocks of pig iron goes on apace, as it could scarcely 
be otherwise, seeing that there are &7 blast furnaces in 
actual operation, as compared with 78 at the same time 
last year. Last week’s shipments of pig iron from all 
Scotch ports amounted to 10,738 tons, against 6541 tons in 
the corresponding week of last year. They included 865 
tons for the United States, 1150 tons for Canada, 200 tons 
for South America, 260 tons for India, 1180 tons for 
Australia, 580 tons for Holland, 420 tons for China and 
Japan, smaller quantities for other countries, and 4856 
tons coastwise. The stocks of pig iron in Messrs, Connal 
and Co.’s public warrant stores stood at 992,704 tons yes- 
terday afternoon, as compared with 990,102 tons yesterday 
week, thus showing for the week an increase of 2602 tons. 


Meeting of Scotch Ironmasiers,—A meeting of the Scotch 
ironmasters was held in Glasgow this afternoon, the 
ostensible object of which was to consider how to curtail 


the expense of producing pig iron. It was but poorly 
attended. There was some talk about curtailing produc- 
tion, but the only business done was to agree that the 
wages of the colliers should be reduced by 24 and those of 
the ironstone miners by 74 per cent. These reductions 
are to apply to Lanarkshire, the Ayrshire ironmasters 
being left to make their own arrangements. When it 
became known on ’Change that no reduction in the make 
of pig iron had been resolved on prices declined all round, 
from 2d. to 24d. per ton on the foienoon rates. 


The Coal Trade.—There is a somewhat improved tone 
in the shipping department of the coal trade. Steam 
coals are in very brisk demand, and they have now begun 
to enter markets where they have never penetrated before. 
In some instances coalmasters are asking higher prices in 
consequence of the activity that prevails. Main coal has 
recovered the unpleasant set-back which it experienced 
about ten days ago. Loading proceeds with great brisk- 
ness at the General Terminus of Glasgow Harbuur. 
There is a free sale for washed dross, for which a fair 
price can be had; and ordinary dross keeps a firm posi- 
tion, and is fully as much in request as ever. House coal 
is rather difficult to place, and the output is being cur- 
tailed. The year’s shipments of coal from all Scotch ports 





are now nearly 200,000 in excess of those for the corre- 
sponding period of last year. 


Iron and Steel Institute Meeting.—In connection with 
this year’s autumn meeting of the Iron and Steel Insti- 
tute, which many readers of ENGINEERING may know 
is to be held in the Scottish metropolis, there is to be 
an excursion to the Forth Bridge on one day, while 
part of another day will be devoted to a visit to the 
Glasgow International Exhibition, chiefly with the view 
of inspecting the iron and steel exhibits, which are on an 
extensive scale and are highly attractive and instructive. 


Society of Chemical Industry.—This year’s annual meet- 
ing of the Society of Chemical Industry is to be held in 
Glasgow, partly in consideration of the extraordinary 
display of chemical products in the International Exhibi- 
tion. The extent and variety of the collections shown in 
the chemical department of the Exhibition will amply 
justify a large gathering of the members from all parts of 
the kingdom. Professor James Dewar, F.R.S., of Cam- 
bridge, and formerly of Edinburgh, is the President of the 
Society this year. 

The Greenock Rivetters’ Strike.—Some overtures in re- 
gard to piecework prices have been made this week by 
Messrs. Caird and Co., Greenock, with their rivetters, 
who have now been on strike some ten weeks. Almost 
all the men’s proposals have been agreed to by the firm, 
but there are still two points in dispute. It seems that all 
the rivetters in Greenock and Port-Glasgow are fully 
employed. Itis not stated that the terms asked are in 
excess of such as are being paid in the other yards in the 
Greenock and Port-Glasgow districts. 


The Steel Company of Scotland against the Forth Bridge 
Contractors.—This action, as already reported, was raised 
in the Court of Session to recover damages from the de- 
fenders in respect of breach of contract through failure to 
take from them the whole of the steel required in the con- 
struction of the main portions of the Forth Bridge, in 
terms of a contract between the parties. Thecase was set 
down for proof on the question of damages, but the proof 
has been obviated by a joint minute lodged yesterday for 
the parties, whereby under reservation of all pleas the 
parties agreed (1) that the defenders had ordered outside 
the contract, and had used or would use for the per- 
manent work of the four main spans of the Forth Bridge 
not less than 5000 tons of steel, viz., 2400 tons plates, 2000 
tons angles, 300 tons ties up to 12 united inches, and 300 
tons flats ; (2) that assuming the previous interlocutors in 
the case to be well founded, the pursuers are entitled to 
damages in respect of said 5000 tons; (3) that the mea- 
sure of damages in respect of said 5000 tons shall be held 
to be the difference between 6/. 5s. per ton overhead of the 
contract prices for the different classes of steel specified 
in article one hereof ; and (4) that the pursuers’ claim in 
respect of all further quantities of steel already used or 
which may be used by the defenders for the said four 
four spans, and their whole rights as to the assessment of 
damages in respect thereof, are reserved for subsequent 
determination, the defenders also reserving their whole 
pleas and rights thereanent; but it is agreed that the 
5000 tons in Article 1 shall be held to be the steel of the 
different classes mentioned first taken by the defenders 
outside the contract. The result of that minute is that 
decree has passed against the defenders for 14,8501. of 
damages, with expenses, assuming that they are ultimately 
held liable in damages. Against that judgment they are 
to reclaim. The original claim of damages was for 
100,000/. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron, Steel, and Coal.—The local iron trade continues 
steady. The Low Moor Works are producing fairly large 
quantities of best Yorkshire iron, and during the past 
week a furnace, which has been out of blast for several 
years, has been restarted. Builders of locomotives have 
not received any fresh orders of importance lately, but 
they have already orders enough to keep them busy for 
some time to come. The steel trade continues on the 
increase, and there is a prospect of some large orders from 
Government for armament being placed with local firms 
before long. In the coal trade the usual large annual 
contracts are now being made. Prices are about as 
before, and some high-class coals are even realising a 
shade more money. 


Serious Strike of Miners.—A serious difference has arisen 
at Hoyland Silkstone Colliery between the miners and 
the proprietors. Three seams of coal are worked there, 
the Lidgett, the Thorncliffe, and the Silkstone. In the 
latter seam the ‘*end on” system of getting coal has been 
gradually introduced. For this the men claimed an 
advance of 3d. per ton. It was not conceded, so they 
came out and laid the Silkstone seam idle. The em- 
ployers have therefore given the whole of the miners 
engaged in the Thorncliife and Lidgett seams notice to 
leave in fourteen days. Unless a settlement is effected 
the whole colliery will be laid idle. The colliery started 
with a capital of 170,0007._ Three weeks agoit was offered 
in the public market, but there was no bid for it. 


Experiments with Coal-Getting Machinery.—For six 
months past experiments have been conducted in the 
Kiveton Park Colliery with a hydraulic coal-getting 
machine. It is claimed for it that it is a complete success. 
It is the invention of Mr. T. Norman, of Eckington, and 
ri get” is obtained, it is said, by means of a hydraulic 

ast. 


Proposed Improvement of the Foss at York.—A project is 
on foot for securing new works and improvements to the 
River Foss at York. It is estimated that a sum of about 
6000/. will be required to construct a new lock and erect 





pumping engine, &c. The matter is receiving the atten- 
tion of members of the York City Council. 


Railway Extensions and the Coal Trafic.—The Man- 
chester, Shetfield, and Lincolnshire Railway Company is 
now empowered to construct an important branch line, 
though only 3} miles long, connecting the Houghton Main 
Colliery with the main line. In its route it will traverse 
a portion of the coalfield in which as yet but little coal 
has been worked. The Houghton Main Colliery was 
sunk to the Barnsley bed of coal about a dozen years ago, 
the paid-up capital of the company amounting to 140,0007. 
It is laid down to raise about 1100 or 2000 tons a day. 
Hitherto it has only had access to the Midland Railway, 
and its production has been limited consequently. It 
now undertakes to put 100,000 tons per annum on the 
Manchester, Sheffield, and Lincolnshire Railway. The 
new line will materially assist in developing the enormous 
mineral resources of the district. 


William Cooke and Co. (Limited).—The annual meeting 
of this company was held at the offices, Tinsley, on Fri- 
day. The chairman said that the deficiency in the 
ras linge di about 2000/., had arisen in spite of the exer- 
tions of the board, and the various economies which had 
been put into operation by themanagement of the company. 
There was a better look-out now, however, than there had 
been for many years past. The volume of trade was 
increasing, and the iron trade seemed at last to have 
reached the lowest point. They had also established a 
new business which promised to give more employment to 
the rod and wire departments. The shareholders after- 
wards inspected the works and expressed their satisfac- 
tion at the improvements effected, especially in the new 
wire and steel rope department. 


South Yorkshire Collieries and the Hull Coal Trade.— 
On Saturday, the official returns relating to the tonnage 
of coal supplied by the Yorkshire collieries to Hull was 
issued, and shows aserious falling off. This is owing prin- 
cipally to the competition of Scotch and North Country 
collieries. The quantity sent last month by rail and water 
was nearly 153,728 tons as compared with 172,000 tcns in the 
corresponding period of last year. In the first five months 
of the present year 655,944 tons were forwarded against 
697,472 tons in a similar period last year—showing a fall- 
ing off to the extent of rather over 41,500 tons. The 
exports also show a decline. 


John Brown and Co., Limited.—The directors of this 
company have decided to recommend the payment of a 
further dividend of 1/. 15s. per share, less income tax, 
making with the interim dividend of 2/. already paid, 
31. 15s. per-share, being at the rate of 5 per cent. per 
annum. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday, although there 
was only a thin attendance on ’Change, the market was 
much firmer, and quotations were based on No. 3 Cleve- 
land pig iron selling at 3ls. 6d. per ton for prompt 
delivery. This is an advance of 3d. on last week. The 
prospects are brighter, and there is a general opinion that 
prices will further stiffen. Messrs. Connal and Co., the 
warrant storekeepers, had in stock at Middlesbrough on 
Monday night 287,186 tons of pig iron. This isa further 
decrease of 2654 tons on last week. In Glasgow they hold 
991,678 tons in stock. The demand for Cleveland pig 
iron is large and steady. The shipments are well main- 
tained, and most makers decline to bcok orders under 
323. The competition between Scotch and Cleveland 
ironmasters is as keen as ever. Week by week the position 
of affairs in Scotland is made more depressing by the 
constant increase in the enormous stocks of pig iron there. 
While the prospects in Cleveland daily improve by the 
decreasing stocks and the continued excellent shipments 
at Middlesbrough. In the manufactured iron trade the 
inquiries are more numerous, and prices are firmer. There 
is alarger volume of trade being done. 


The Steel Trade.--There is more activity in this im- 
portant industry, and prices are still tending upwards, 
Allthe works in the North of England are well off for 
orders, and there is every likelihood of continued brisk- 
ness for some months. The Darlington Steel and Iron 
Company, Limited, have issued the annual report of the 
directors, from which it appears that the works have been 
carried on satisfactorily for the year ending April 30 last. 
The amount of profit is 10,000/., and a dividend on pre- 
ference shares of 7 per cent. has been declared. 


Engineering and Shipbuilding.—Both these important 
industries continue very busy, but there is considerable 
inconvenience and apprehension on the part of the em- 
ployers owing to the agitation of the workmen for an 
advance of wages. At the shipbuilding yards a 5 per 
cent. advance has been agreed to, but on the Tees at 
Stockton, Middlesbrough, and Hartlepool, the men are 
still holding out for an advance of 74d. per cent. in their 
wages. The employers offered a compromise of 5 per 
cent., which was refused, and they are not inclined to take 
any further steps in the matter. Meanwhile the men are 
discussing the question, and it is hoped that some means of 
coming to a speedy settlement will bearranged. Since our 
last notice several fine vessels on the northern rivers which 
were recently launched have been sent to sea. The s.s. 
Tartar, the largest of the Orient Line yet engined at 
Hartlepool, has just made a most successful trial trip. 
She is a vessel of 4339 gross tonnage. Messrs. T. Richardson 
and Sons have just fitted her with triple-expansion engines 
with 36in., 58in., and 94in. cylinders, nay om 4750 
indicated horse-power. In a nasty choppy sea the Tartar 
attained a speed of 17 knots an hour, and gave the utmost 
satisfaction to her captain and engineers. The powerful 
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twin-screw steamers Tritao, built by Messrs. William 
Dobson and Co., of Low Walker, has had her trial trip, 
and whilst fully laden attained a speed of about ten knots 
an hour. The engines were constructed by the North- 
Eastern Marine Engineering Company. A day or two ago 
the s.s. Gellivera, built by Messrs, C. S. Swan and Hunter, 
of Wallsend, left her moorings at that place and pro- 
ceeded down stream. The vessel is owned by the Anglo- 
Scandinavian Company, and is the first of a proposed 
line of steamers intended to open the mineral wealth of 
the far north. Her engines are by the Wallsend Shipping 
Company. 





MISCELLANEA. 
TuE Town Council of Brighton have by a vote of 21to7 
decided to retain the electric railway there. 


A battery of forty of Drake and Gorham’s latest type 
shiplighting cells is to be supplied in connection with the 
electric lighting of the Queen’s yacht, the Victoria and 
Albert, which is now being carried out by the Admiralty. 


The two remaining 46-ton breechloading guns which 
were required to complete the armament of the Colling- 
wood have now arrived at Portsmouth. They are of the 
mark y pattern and were manufactured by Whitworth. 


It is stated that there are nearly seventy different 
patterns of guns in the Navy, the greater number of 
which require separate ammunition. The difference in a 
large number of cases is however so small that, itis stated, 
mnistakes are very liable to occur. 


The Government have awarded a gratuity of 25,0007. 
to Major H. S. S. Watkin, R.A., of Woolwich, for his 
position finder, and have also granted him, in connection 
with the same device, a retaining fee of 1000/. a year for 
ten years. 


A new arrangement of magazine for army rifles, the 
invention of Mr. Richard Morris, is now being experi- 
mented with by the authorities at Enfield. It is said to 
be free from many objections applying to the Enfield 
pattern, which was difficult to fill in position, and was 
said to be liable to jamming. 


The Cast Steel Foundry Company, Limited, of Middles- 
brough, have appointed Messrs. Campbell and Schultz, 
Botolph House, 10, Eastcheap, London, E.C., to repre- 
sent them as agents for the sale of their steel castings and 
forgings in London and other districts in the east, south, 
and west of England. 


The gross receipts of the 23 principal railways in 
the United Kingdom, for the week ending June 3, 
amounted, on 15,8614 miles, to 1,235,847/., and for the cor- 
responding period of 1887, on 15,741 miles, to 1,322,2571., 
an increase of 1204 miles, or 0.7 per cent., and a decrease 
of 86,410/., or 6.5 per cent., comparison being made with 
Whit-week. 


According to the Essen Zeitung, chief engineer Thier, of 
Erfurt, Germany, after battling on months to find a lubri- 
cant which would prevent iron surfaces welding together 
when subjected to rapid friction under heavy pressure, at 
last found one in mustard oil mixed with a small quantity 
of petroleum, which completely overcame the difficulty. 


It is stated that many of the electric light wires at 
Pittsburg rapidly become coated with dust. This is 
attributed to the magnetic field set up round wires tra- 
versed by an electric current, as the phenomena does not 
occur in the case of wires carrying alternating currents, 
in which the rapid changes in the magnetic field cause 
the resultant force on such powders to be zero, 


During the past three years there have been seventy- 
five tires in the State of Pennsylvania, arising from the 
use of natural gas, causing a total loss of 900,157 dols. 
From this it would appear that natural gas is one of the 
most destructive of causes of fires; but considering the 
rapidity with which its use has extended the total loss 
cannot be considered large. 


The bad characters of Pennsylvania are to be envied. 
The new reformatory at Huntington, in that State, which 
has been nine years in building, and contains all the 
modern improvements, has now 500 cells ready, each fitted 
up with the electric light, and with steam-heating appa- 
ratus. This news should cause a general migration of 
** hard cases” to Pennsylvania. 


The Janney freight car coupler is now being turned 
out inthe United States at the rate of sixty-five a day, 
and it is said that this will soon be increased. Some 8000 
in all have been manufactured since the beginning of the 
present year, and large numbers are being applied on all 
the leading trunk lines, including the New York Central. 
The rrice is now 5/. per car. 


At a recent meeting of the American Society of Mecha- 
nical Engineers, a paper on surface condensers was read 
by Professor Jay M. Whitham, in which the following 
formula was proposed for the area of cooling surface : 

Me 17 W 


~ “180 
where S = surface in square feet, and W the weight of 
steam condensed per hour in pounds, 


For the first time Cardiff, like other large commercial 
centres, is to have its Exhibition this year. The Trades 
Exhibition Association has, by request, undertaken the 
arrangements; and the building, which is in course of 
erection, will be open during the months of September 
and October. The undertaking is under the special 
patronage of the Marquis of Bute and the principal nota- 
bilities of the district, and is likely to prove as successful 
as any of its predecessors elsewhere. 


Mr. Thomas L. Miller, Assoc. M. Inst, C.E., for several] 
years with Messrs. Fawcett, Preston, and Co., the well- 





known firm of marine and general engineers of eri 9 
has been appointed to the post of superintendent of the 
Walker Engineering Laboratories. Mr. Miller brings 
very high testimonials and is well known as the energetic 
and popular hon. sec. of the Liverpool Engineering 
Society. He has recently been awarded the special prize 
of 102. by the Polytechnic Society for his paper ‘‘ On the 
Use of Wrought-Iron Mains.” 


According to Mr. R. Brulle the adulteration of olive oil 
can be detected by the following process: Ten cubic 
centimetres of oil are mixed with 2 cubic contimetres of 
nitric acid, to which has been added 0.1 gramme of dried 
white of egg powder, and the mixture is gently heated for 
some time. If the liquid takes a yellow colour on boiling, 
the oil is pure, but if any other oil is present a brown 
amber tint will be produced, which is the deeper in colour 
the greater the adulteration. Colza, rape seed, cotton, 
and linseed oils can all be detected in this way. 


A Bill has been introduced into Congress, to prohibit 
all secular work and business on Sunday in all territory 
subject to the exclusive jurisdiction of the United States. 
The Bill includes a section prohibiting the regular trans- 
mission of mails over any land postal route on Sunday, 
and another making it unlawful to carry on commerce 
hetween the States on that day. Exceptions are made 
in the case of accidents, disasters, and unavoidable delays, 
and under certain restrictions it will be permissible to 
forward perishable articles on that day. 


Bronze images, remarkable on account of their great 
size and the method of their construction, are among the 
curiosities of Japan. One of the largest, said to have been 
erected in the year 1100, is 53.5 ft. high, and 28.7 ft. across 
the shoulders. It is surrounded by a halo 78 ft. in dia- 
meter, and the total weight of the figure is estimated at 
about 450 tons. The large image is built up of a large 
number of small pieces of irregular shape, joined together 
by a cement called by the natives handaru, which has 
taken the same tarnish as the metal, making the joints 
difficult to discover. 


The twin-screw second-class cruiser Medea was success- 
fully launched at Chatham on Saturday. This boat is of 
the same type as the Magicienne and Marathon recently 
launched by the Fairfield Shipbuilding Company at 
Govan; but whilst these two vessels were only com- 
mencedin August last, the Medea has already been four- 
teen months building. These vessels are of 2800 tons 
burden, and are to be furnished with engines of 9000 
indicated horse-power, with which it is expected that a 
speed of over 20 knots will be attained. The total weight 
of the machinery is not to exceed 630 tons. 


Three years ago a sample length of granometallic stone 
was laid in the Strand, and has since withstood the con- 
stant traffic exceedingly well. It is composed of crushed 
blast furnace slag and granite, mixed with Portland 
cement, and formed into a paste with an alkaline solution. 
The payticles of slag always show themselves at the sur- 
face and prevent it even becoming slippery. The metallic 
stone is also fireproof, so much so that the makers, the 
Granometallic Stone Company, 45, Palace Chambers, 
Westminster, have lined a cement kiln with it, and have 
found it stand well. 


Most of the sheet metal used in constructing the solid 
drawn cartridges used by the German Government is 
manufactured by the firm of Basse and Selve, in Altena. 
on Lenne, in Westphalia. This company was established 
in the year 1859, and has since taken a remarkable expan- 
sion, more particularly since the year 1878, when a con- 
nection was established with the well-known Lorenz 
cartridge works at Karlsruhe. Aided by the protective 
tariffs of Germany the firm have succeeded in securing all 
German orders which formerly went to England, and are 
now attempting with some success to secure orders from 
abroad. The firm also supply copper and bronze wire, 
and in 1874 commenced the manufacture of nickel, since 
which time they have supplied most of the nickel and 
bronze coinage of Germany. 


Messrs. Thornycroft launched on Wednesday after- 
noon a new torpedo boat for the French Government. 
This vessel, which is named the Coureur, is a twin-screw 
first-class torpedo boat, very similar in design to the 
Aniete, built by Messrs. Thornycroft for the Spanish 
Government last year, and which attained on the official 
trial on the Thames a speed of 20} knots with a Icad of 
17.35 tons on board. The Coureur is 147 ft. 6 in. in 
length, with a beam of 14 ft. 6 in., and a draught when 
loaded of 5 ft. The hull is made of galvanised steel 
throughout, and is divided into numerous water-tight 
compartments. She is to be fitted with compound sur- 
face-condensing engines to indicate 1550 horse-power, to 
which steam will be supplied at a pressure of 200 lb. per 
square inch by two of Messrs. Thornycroft’s patent 
tubulous boilers, 


According to La Metallurgie an alloy useful when metals 
are to be soldered together at a low temperature can be 
made as follows: Copper in a fine state of division is 
obtained by precipitation with zinc from a solution of 
sulphate of copper. From twenty to thirty parts of this, 
according to the hardness required, are mixed in a cast- 
iron or porcelain mortar with concentrated sulphuric acid, 
to which is finally added seventy parts of mercury, and 
the whole triturated with the pestle. The amalgam thus 
formed is thoroughly washed with water to remove the 
sulphuric acid, after which it is left untouched for from 
ten to twelve hours, at the end of which it is hard enough 
to scratch lead. To use the alloy for soldering itis warmed 
till it has about the consistency of wax, and in this state 
it is applied to the joint, to which it adheres very firmly 
on cooling. 


The Russian ironclad Pamiat Azoff (‘* Azoff’s Memory”) 
was successfully launched on June 1 at the Baltic wharf, 


St. Petersburg, in the presence of the Emperor and 
Empress of Russia and a most distinguished company. 
She is one of the largest frigates of the Russian navy ; she 
has the following dimensions: Length 385 ft., breadth 
50 ft., depth, fore- 21 ft., and aft, 25 ft. ; her displace- 
ment is 6000 tons. The engines are 8500 horse-power, 
and the calculated speed 16 knots. The armour will 
consist of plates manufactured at the Admiralty establish- 
ments. The Pamiat Azoff will carry fourteen rifled guns, 
fifteen machine and three torpedo guns. Previous to the 
launch of the above vessel, but on the same day, the keel 
was laid for a new imperial steel yacht, which is to be 
christened Polar Star; her length is to be 312 ft., dis- 
placement 3640 tons, and engines of 6000 horse-power. 


The ordinary monthly meeting of the Council of the 
Railway and Canal Traders’ Association was held at 
Eastcheap- buildings, Eastcheap, ndon, recently, Mr. 
James Duncan in the chair. The position of the Railway 
and Canal Traffic Bill was considered, and it was reported 
that Sir Matthew White Ridley, Bart, M.P., a director 
of the North-Eastern Railway Company, had been ap- 
pointed chairman of the Grand Committee on Trade and 
Agriculture during the consideration of the committee of 
that measure. The council thereupon unanimously re- 
solved, ‘* That this council express their great surprise 
and regret that a railway direvtor (Sir M W. Ridley, 
Bart, M.P., a director of the North-Eastern Railway 
Company) should have been appointed to act as chairman 
of the Grand Committee on Trade during the considera- 
tion of | the Railway and Canal Traffic Bill by that com- 
mittee. 


The second annual soirée of the Middlesex Natural 
History and Science Society, was held at the Society’s 
rooms, 11, Chandos-street, Cavendish-square, on Thursday 
evening, June 7, the Right Hon. Earl of Stratford, 
Lord Lieutenant of the county, President of the Society, in 
the chair. About 250 ladies and gentlemen were present. 
A short address was delivered by the President, the 
formal business of the Society transacted, and a letter 
from Sir Henry Ponsonby to Mr. Sydney Klein was read, 
stating that a copy of the first year’s Transactions of the 
Society had been placed before Her Majesty the Queen. 
A large number of microscopes displaying some very in- 
en ee were exhibited; the other exhibits in- 
cluded Robertson’s writing telegraphs shown in activn, 
the egg of the ‘‘great auk” and other rare specimens of 
eggs were exhibited by Mr. Leopold Field ; a display cf 
objects was projected on screens by Messrs, Newton’s 
lantern microscope, ably commented upon by Mr. Lant 
Carpenter, and other views shown by Mr. E. M. Nelson; 
nests containing living specimens of the Cadiz bee, and 
photographs taken without a lens, were shown by Mr. 
Sydney Klein; fresh water medusa or jelly fish by Mr. 
William Sowerby ; geographical maps by Dr. Archibald 
Paes collections of insects, &c., by members of the 

ociety. 


The following statement appears in the American En- 
gineer: M. de Routhamsky, secretary of the Russian 
Legation to the United State-, was recently in Pittsburg, 
and spent several hours in consultation with Mr. George 
Westinghouse, Jun., and other members of the A!legheny 
County Electric Light Company. In explanation of his 
errand he said: “fF came here on behalf of a fellow- 
countryman, for whom I have just concluded an im- 
portant contract with Mr. Westinghouse relating to in- 
candescent lamps. My countryman has made a discovery 
which will probably have a greater influence on electric 
lighting than any of previous years. I am not at liberty 
to give the details of my transaction here to day, but I 
will say this much, the discovery relates to a filament to 
be used in incandescent lamps that is capable of standing 
so high a temperature that from two to four times as much 
light can be secured from a given expenditure of power as 
has been claimed by the Westinghouse and Edison Com- 
panies. The lamps which are supplied with those fila- 
ments will give more light for the horse-power than two 
arc lamps, and I think it is reasonable to look forward to 
the gradual displacement of the arc light. I think the 
effect on electric lighting will be very marked, as it will 
at once double the capacity of existing plants and will 
save 10 per cent. in fuel, which has all along been about 
one third of the cost of operating.” 





Tue Unitep States Navy.—Mr. Fernald, naval con- 
structor, has reported,to the United States Navy Depart- 
ment in regard to the progress of the cruiser Coarleston, 
now building at San Francisco. The total estimated value 
of the material used in the construction of the hull to date 
is 98,700 dols., and the total amount of labour on the 
same to date is estimated at 119,060 dols. The value of 
the material on hand is 76,467 dols. The amount already 
paid to contractors on account of the hull is 227,800 dols. 
and the amount now estimated as due to the contractors 
is 66,507 dols. At Cramp’s, Philadelphia, the gunboat 
Yorktown is ready for launching, and a dynamite gun- 
boat will be ready in a few days. The boilers for the 
Yorktown are finished, and the engines are well advanced. 
The cruiser Baltimore has all her frames up and plated. The 
decks are laid, and, if matsrial is forwarded from the iron 
mills, it is probable that this vessel will be launched 
without delay. The Newark and Philadelphia are 
making slow progress, the lack of material acting as a bar 
to rapid work. Material, however, for both of the-e sbips 
is being received, and the work of construction will go on 
more freely as soon as some preliminaries have been 
settled. Work on the Berrington and the Concord is pro- 
gressing favourably but not so rapidly as could be desired. 
The two vessels, are by contract, to be completed by May, 
1889, but it is thought that neither of them will be ready 





for cea at that date, 
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Gas In Parts.—The Municipal Council of Paris—being unable to induce 
the Parisian Company for Lighting and Heating by Gas to agree to a 
reduction in the price of its gas without the compensation of an extension of 
its monopoly which expires in 1905—is now discussing the advisability of 
laying down machinery in the Central Market with a view to introducing 
the electric light in the district extending to the Boulevards. The dividend | 
of the Parisian Company for Lighting and Heating by Gas for 1887 is tobe | 
at the rate of 3/. Os. 10d. per 10/. share. A similar dividend was distributed 
for 1886. It is not very surprising that the Municipal Council should be 
going in for the electric I'ght. 
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DOCKYARD ADMINISTRATION. 

In the memorandum of the First Lord of the 
Admiralty, issued in connection with the Navy 
Estimates, Lord George Hamilton devotes a special 
section to the question of dockyard administration. 
It is a familiar title to our readers, and we are glad 
to see it given so prominent a place in an ofticial Ad- 
miralty publication ‘‘ presented to both Houses of 
Parliament by command of Her Majesty.” 

We have already in a previous article dealt with 
the shipbuilding part of the estimates, and we now 
propose to add a few words on the subject we have 
selected for the heading of this article. 

Since the Committee of Admiral Graham, the 
present Controller, sat, there has been, we are 
glad to say, a great improvement in the manner 
in which work has been carried on in the Royal 
Dockyards. We speak now more especially of 
Portsmouth, where the increased activity and energy 
of the whole staff was very apparent for some time 
after the report of the Committee was published. 
No doubt the improvement has been equally notice- 
able in all the other yards. 

It will be remembered that the chief result, so 
far as supervision of work was concerned, of Admiral 
Graham’s Committee was the appointment of Pro- 


ty |fessor Elgar to the newly created position of 


Director of Dockyards. We pointed out at the 
time the defects which were inherent to the system 
under which the new post was created; for the 
‘* Director ” was a director only in name and not in 
fact. We at that time, however, expressed a hope 
that his well-known administrative and professional 
abilities would enable Professor Elgar to do good 
work, by mere force of character, in spite of the 
hampering conditions under which he would have 
to work. This hope has been fulfilled in a manner 
which once again proves that it is men more than 
measures we must count upon at present. 

Lord George Hamilton’s statement is very coulewr- 
de-rose, as beseems the head of a department speak- 
ing of his charge. ‘‘ The various alterations and 
improvements made during the past year,” he says, 
‘have begun to realise satisfactory results.” He in- 
stances first of all the rapidity of construction of the 
Trafalgar, which ‘‘has rivalled, if not beaten, the best 
record in private shipbuilding yards.” We should 
be sorry to take the gloss off Lord George’s new- 
born complacency, but, in justice to ‘‘ private ship- 
building yards” it ought to be pointed out that their 
‘*records” in warship construction are entirely 
spoilt by the action of the Admiralty themselves. 
In proof of this we would take the First Lord back 
about three or four years to Lord Ravensworth’s 
Committee before which Sir Nathaniel Barnaby and 
others gave some very frank evidence concerning 
the manner contractors were hampered by vexatious 
red-tape regulations of the Admiralty, as carried out 
by their resident overseers. However, we may put the 
question aside for the present, and allow full credit 


4 | for the unprecedented despatch, so far at any rate 


as dockyard work is concerned, with which the big 
armour-clad has been pushed forward. 

But not only has there been a gain in the 
matter of time, but also in money spent ; at least 
if we may judge by a comparison of the estimated 
and actual cost of ships. The memorandum gives 
some interesting figures on this head. We cannot 
do better than quote them. 

The following tabular statement shows some of 
the cases of savings upon the original estimates for 
ships building, but is not exhaustive by any means : 








NOTICES OF MEETINGS. 

Royat METEOROLOGICAL SocreTy.—Wednesday, the 20th instant, 
at7 p.m., at 25, Great George-street, Westminster, the following 
papers will be read: ‘‘ First Report of the Thunderstorm Com- 
mittee.—On the Photographs of Lightning Flashes,” drawn up by 
the Hon. Ralph Abercromby, F.R. Met. Soc, ‘*The Cold Period 
from September, 1887, to May, 1888,” by Charles Harding, F.R. 
Met. Soc. ‘‘ Observations on Cloud Movements near the Equator, 
and on the General Character of the Weather in the Doldrums,” 
by the Hon, Ralph Abercromby, F.R. Met. Soc. 

Tue Socigty or ARcuitects.—Tuesday, June 19th, at 7 p.m. 
The fifth annual general meeting of the Society of Architects will 
be held at St. James’s Hall, Piccadilly, W., for the election of 
officers and Council for the session 1888-9, the consideration of 
various proposed changes in the rules of the Society, and the 
discussion of other matters. 

Puysican Society.—June 23rd, at 3 p.m. ‘* Note on Continuous 
Current Transformers,” by Professor S, P. Thompson, D.Sc. 














° tabs Actual Cost of 
Estimate Estimate 
Name of Ship. submitted as bee a yw mt 
by Dockyard. | Reduced. | ™ Date - 
£ £ £ 
*Trafalgar.. 686,400 646,400§ 
*Nile 686,400 646,400§ 
*Benbow .. 37,300 34,600 31,100 
*Howe 485,500 ee 472,000 
*Hero sae 315,0C0 300,000 
*Immortalité 203,000 187,000 
*Severn as 140,400 133,400 
tTartar .. am 16,370 ae 15,870 
tNo. 81 torpedo boat 7,730 6,000 5,750 
tMelpomene ae aa 83,800 86,980 
{Medea and Medusa, each 89,375 76,633 
tNymphe .. “¢ 40,851 88,511 


* Exclusive of first fitting stores, gun mountings, and torpedo 
tubes. + Exclusive of first fitting stores. t Includes first 
fitting stores, but not gun mountings. § 40,000. reduction for 
labour alone. 





Some similar details are given respecting repairs 
and refits. The figures are suggestive, and if the 
actual cost were compared with some fair general 
standard we should have much to congratulate our- 
selves upon. But to prove how good we are by 
showing how bad we might have been is not always 
good policy, and a captious critic might be apt to 
suggest how incapable the Admiralty or dockyard 
authorities are of framing a close estimate. The 
80,0007. saved in labour alone on the two big ships 
is eloquent of the good wrought by a committee of 
inquiry held coram populo. The scathing strictures 
pronounced by various witnesses, naval aud other- 
wise, called on Admiral Graham’s Committee, on 
the disgraceful manner in which public money was 
wasted tn the Royal Dockyards are accountable for 
this saving to the country. Nothing could be truer 
and more timely than an expression of Lord Charles 
Beresford’s at a recent meeting of the Royal United 
Service Institution, that the essence of efficiency is 
publicity. 

Returning to the memorandum we find it next 
dealing with the new form of estimates adopted for 
ships to be built. This matter of estimates was also 
dealt with by Lord Ravensworth’s Committee, when 
it will be remembered Sir Nathaniel Barnaby, then 
Director of Naval Construction, speaking for his 
department, said that it would be impossible to 
frame an accurate and satisfactory cost estimate of 
a ship beforehand. The figures quoted in the 
above Table would seem to bear him out ; but we 
said at the time, in commenting on the subject, 
that we thought Sir Nathaniel was far too modest, 
and that a moderately close estimate would be 
within the power of his department if they would 
but try. The present authorities seem now to have 
fallen in with our views, for we read in the memo- 
randum that during the past year ‘‘ new forms of 
estimates for ships to be built, and of cost accounts 
arranged so as to admit of detailed comparison 
with the various items of the original estimates, have 
been in full operation.” ‘* With these forms, when 
a ship is completed, it will be possible,” we are told, 
**to compare the details of expenditure with the 
estimate, and to ascertain what department and 
what class of work is responsible for any excess 
that may occur. It will also be possible to closely 
compare the costs in detail of ships builtin different 
dockyards, and that of dockyard-built ships with 
those obtained by contract.” 

With regard to the last sentence it must not be 
forgotten that Sir Nathaniel Barnaby referred to 
estimates for contract-built ships; but the experi- 
ment now being tried will show how far it is pos- 
sible for the professional officers of the Admiralty 
to frame estimates beforehand of the cost of war- 
ships. The effort is courageous, and deserves cor- 
dial recognition on the part of the public. 

Another good feature in naval administration is 
the rule that has been made for ships artificers to 
be employed in repairing defects, in place of flying 
to the dockyard for every little matter. The regu- 
lations made in this respect are only in accordance 
with the dictates of common sense, and that they 
should have been at all necessary shows how our 
system has hitherto been based on red tape and 
circumlocution. At any rate over 10,000/. has been 
saved last year by this simple regulation. 

The interference with ship construction, by taking 
the men off for casual work, has also been an evil, 
productive .of great waste of money and efficiency 
in times past. In putting a stop to this the Ad- 
miralty have again only been acting in accordance 
with the most elementary rules of common sense. 

Yet another feature that may be classed inthesame 
category is that of making progress achieved, not 
money cost, the test of efficiency in the shipbuilding 
programme. Absurd as it may seem, the custom 
hitherto has been to conclude that, because the 
money voted had been lessened by a given sum, the 
ship had been forwarded by exactly an equivalent 
amount. 

This part of the memorandum ends with a list of 
‘* conclusions to be drawn from the past ;” which 
we will quote as they appear : 

‘¢ That when a ship is laid down it is essential, if 
cheap and rapid construction be required, that the 
largest amount of labour that can be economically 
employed should be put upon the ship and kept 
there without undue interference till complete. 

‘¢That no course can be more injudicious as 
regards the actual cost of building ships, or more 
likely to put their efficiency out of date when built, 
than to commence a large shipbuilding programme 
with insuflicient funds. 
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‘¢ That to properly employ the various trades and 
classes of labour, it is necessary to lay down large 
ships at intervals, and not simultaneously in the 
same yards. 

‘‘ That the more rigid the system of account, and 
the more items that are brought in as direct charges, 
the greater is the tendency of incidental expenditure 
to contract. 

‘¢ That if real financial control is to be exercised 
over shipbuilding and dockyard expenditure, it is 
essential that the control should be in the hands of 
men who understand the nature of the work they 
supervise and of the expenditure they check. No 
official, whatever may be his aptitude, who is a 
purely accounting officer can with advantage under- 
take, or have imposed on him such duties.” 

A consideration of the facts and opinions set forth 
in the memorandum leads to the conclusion that 
we have asagacious and energetic First Lord at the 
head of the Admiralty. He is an exceptional pro- 
duct of a bad system, namely, that of selection by 
a political standard, a subject upon which we have 
recently commented. But the present First Lord 
must be well supported too, both by the other 
members of the Board and the professional officers, 
for alone he could do but little. 

Taking the present Board and their professional 
officers as a whole, natural force of character 
is perhaps their most conspicuous feature, and 
this brings us to a point we wish to make. We 
have already said that it is men and not measures 
which chiefly decide for success or failure, 
and this is conspicuous in the present instance. 
But there is this great difference between men and 
measures. The latter we can settle permanently so 
as to retain them, but the former come and go, 
especially in the case of the Board of Admiralty, 
who may be turned out to-morrow on a question of 
a tax on small beer, three acres and a cow, or any 
other trivial matter that the political tactics of 
old Parliamentary hands may twist into a party 
question. 

If therefore behoves us to consolidate, reform, 
and improve our dockyard administration. It is a 
question we should never let rest until we have got 
it as near perfection as we may hope for. Lord 
George Hamilton triumphantly points to the vast 
improvements in this field. Supposing we grant 
them all, what then? They are simply the effect of a 
vigorous executive, an exceptionally able staff at 
Whitehall. Let these men disappear and their 
places be filled by such officials as we are only too 
familiar with, and all the advances and improve- 
ments would be but as last winter’s snow, or last 
summer's sunshine. Of course no system, however 
perfect, will work for good unless in the hands of 
good men, but what we want is a system which 
would secure the good men, and, having secured 
them, keep them. 

In the memorandum, Lord George Hamilton 
speaks about his duty in the matter of ‘‘ abolition 
of useless offices” in the Royal Dockyards. To 
effectually carry out this part of his programme, he 
should go to the very head of the yard, and dis- 
establish for ever the worse than useless office of 
naval superintendent. We have returned to this 
subject so often that we should feel some apology 
were necessary, were it not for its importance So 
long as the present system of ruling the national 
dockyards in all their details by naval men, ap- 
pointed without previous training and for short 
periods, is in practice, good results cannot be 
obtained—at any rate as a permanent effect. 
Smarting under the strictures of one of the most 
plain-spoken and caustic reports ever issued by a 
committee of inquiry, with an able director of dock- 
yards, although a director only in name, but whose 
appointment, under the stress of public demand, is 
too recent to allow of his energies being curbed, 
and, above all, with an exceptionally powerful 
administration at Whitehall—under these circum- 
stances a little of the evil has been swept aside for 
a time, although much yet remains, But what has 
been done has been in spite of, and not in conse- 
quence of, the system. 

Remove these favourableand temporary conditions 
and we should be where we were. The dockyards 
are simply large factories for the production of war- 
like material, and they want trained and technical 
men for their administration, as do any other 
factories. It is claimed by the advocates of the 
present system that that end is now attained by 
means of the professional officers, but this is not 
the fact. The professional oflicers, the naval con- 
structors and engineers, have no authority except- 





ing through the naval superintendent, who is abso- 
lutely their chief and master in every respect. We 
make no mention of the civil assistants, as they do 
not count for anything, although to them the same 
remarks apply. The professional officers get no credit 
for good, and can initiate no reforms. The only 
policy possible for them is to take matters as they 
find them, and make things as comfortable as 
possible for all hands, themselves especially in- 
cluded. Dockyard officials are but men. A chief 
constructor or engineer of a dockyard cannot dis- 
charge a hand without the Admiral’s permission ; 
he cannot even commend his men for good conduct. 
It was attempted a short time ago at Portsmouth, 
and the unfortunate official was called over the 
coals and publicly snubbed. Nothing good can 
come out of such a system as this, and the very 
memorandum of the First Lord which we are dis- 
cussing bears evidence to the fact. In it the 
advantages we have referred to are said to be ‘‘ due 
to the Controller of the Navy and the officers who 
have unflinchingly adhered to the policy of reform 
which they themselves inaugurated.” The reforms 
that have been gained would never have been 
wanted had anything like efficient management of 
our dockyards existed ; and the cld system remains 
still. 

The First Lord, in his memorandum, recognises 
the necessity of technical knowledge for technical 
work in another branch of dockyard government. 
‘* Tf real financial control is to be exercised,” he 
says—we have quoted the passage in full already— 
‘*it is essential the control should be in the hands 
of men who understand the nature of the work. . . No 
official, whatever may be his aptitude, whois purelyan 
accounting officer, can with advantage undertake or 
have imposed on him such duties.”” Now, if this be 
true, and true it is, of a somewhat hard and fast a 
thing like financial control, how far more true is it of 
functions which are, or at least should be, the most 
delicate and important in the establishment ? If the 
First Lord will allow us to paraphrase his words a 
little, we can produce a most perfect expression of 
faith out of his own mouth. Let us see how it 
reads. ‘‘If real superintendence of dockyards is to 
be exercised, it is essential the control should be in 
the hands of men who understand the nature of the 
work. No official, whatever may be his aptitude, 


who is purely a naval officer, can with advantage 
undertake, or have imposed on him, such duties.” 


And this is true. No naval officer, fresh from 
the quarter deck, is fit to be put at the head of a 
dockyard. There are perhaps one or two men ina 
generation of exceptional genius who might be 
trained to fill the post; but how should we find 
these men out, even if ability to fill the berth were 
made the determining factor in selection amongst 
naval officers? But this latter thing will never 
come about, for if efficiency should ever be made a 
test, admirals will be out of the running. 

British naval officers are the best naval officers 
in the world ; and they are the worst business men. 
Put them afloat to meet their country’s enemies on 
the sea, and they will prove the most efficient in- 
struments that could be provided. They are full 
of fight, if to fight they are wanted, from the oldest 
fossil admiral to the gallant young lieutenants, with 
their dashing manners and smart suits. This is as 
it should be. Round pegs in round holes ; winning 
honour and glory for themselves and safety for their 
country if they arecalled upon to exercise theultimate 
functions of their profession. Their training and 
education—the traditions of the service, all tend to 
this desirable end. But put such men ashore, give 
them the superintendence of a large engineering and 
shipbuilding factory, and they lose all claim to ad- 
miration, or even to respect, and indeed become 
ridiculous. The unbending insistence on discipline, 
the brusque manner, the pope-like assumption of 
infallibility, that go to make up the dignified de- 
portment of a captain of one of Her Majesty’s ships, 
degenerate into the mere strutting incompetence 
of the admiral superintendent of a dockyard. 

Sailors of the Royal Navy generally speak of their 
officers with some sort of affection, and nearly always 
with respect ; but who ever heard a dockyard em- 
ployé talk so of the admiral-superintendent? He 
is something to be cap-in-hand to if you will, and not 
by any means openly flouted, but even the policemen 
know in their hearts that he is of very little prac- 
tical importance. There is, in all the Royal Dock- 
yards, at any rate in the principal of them, a sacred 
function known as the ‘‘ Admiral’s reading,’’ or the 
‘morning reading.” The chiefs of the depart- 
ments assemble in the admiral’s room in the early 





morning, and a solemn farce takes place that would 
make a cat laugh, unless it happened to be a dock- 
yard cat. The admiral reads such communications as 
he may have received from Whitehall, and hears what 
the heads of departments have to say. This would 
be all very sensible if the worthy gentleman only had 
a knowledge of the subjects to be discussed ; but of 
course he has not, and it is here the absurdity 
comes in. The fun is greatest with a new admiral, 
especially if he is, as is very often the case, rather 
fussy in his new oftlice (although probably he would 
be a model of decision and taciturnity in his proper 
sphere), and anxious to direct all manner of affairs 
he knows nothing about. The constructors and 
engineers don’t object to this ; in fact they like it, 
for it removes responsibility from their shoulders, 
and no dockyard constructor or engineer ever 
troubled himself very much how things went, so long 
as the responsibility of mishaps did not rest with 
him. As before remarked, dockyard officials are 
but mortal. As a rule, however, the admiral soon 
settles down into his proper réle; of which he has 
doubtless had many excellent models during his 
earlier career in the sailor’s parrots ; birds which, 
from time immemorial, have been famed for look- 
ing so wise and saying so little of an edifying 
nature. 

When an admiral-superintendent reaches this 
chip-in-the-porridge consistency he is at his maxi- 
mum efficiency. There is one thing, however, 
that the admiral-superintendent has really to 
do, and it is the only reason for his existence that 
we ever heard advanced. The various departments 
in a dockyard are generally more or less at feud 
with each other; at any rate they are oflicially, 
and their wives often see to it that hostilities shall 
be carried into social life. Perhaps the chief con- 
structor wants to interfere a little in what the chief 
engineer takes to be his rightful province. It may 
be a case of winch-handles, or pipes or valves, or 
something else on the ill-defined borderland between 
the two domains: although happily the disputed 
territory is not so wide as it was a short time ago. 
All these things come up at the daily reading and are 
fought out manfully on both sides, until the super- 
intendendent gets tired of the matter and decides 
whether the winch-handle, or the steam-pipe, is a 
constructor’s part of a ship, or an engineer’s part 
of anengine. But however he may decide, it may 
be taken for granted that the losers will do all they 
can to obstruct and mislead the others in carrying 
out the work. 

Such isthe one great function we have ever been 
able to discover of a naval superintendent toa dock- 
yard ; so far at least as the constructive work is 
concerned. There are many occasions in which 
naval superintendence might be required were there 
no port-admiral, but an admiral-superintendent in 
the presence of a port-admiral is an unnecessary 
official, and indeed far worse. 

This, we take it, is the greatest evil in our naval 
system ; the total want of supervision and efficient 
superintendence in the Royal Dockyards. If a 
thoroughly capable and energetic man were placed | 
permanently at the head of each of our chief dock- 
yards, and the work'so distributed that comparison 
might be made as to the efficiency of each establish- 
ment, the saving on the work turned out would be 
immense. But the money-saving would not be the 
greatest gain. Any sudden pressure of an extra- 
ordinary nature put upon our dockyards now, such 
as would follow in the case of a naval war, would 
assuredly produce a collapse. Such would neces- 
sarily be the result of a system without a head. 
The old sleepy ways, the unthinking performance of 
work, carelessness of results, so long as official re- 
sponsibility could be shirked, all these and a 
hundred other characteristics of a red-tape system 
would insure a breakdown, and they will exist so 
long as admiral-superintendents come and go. 








THE EIFFEL TOWER. 

In our issue of April 29, 1887, we gave an 
account of the foundation of the Eiffel Tower, which 
is to be 984 ft. 3 in. high. Since that time the 
work has been pushed on with activity, and M. 
Eiffel has undertaken that the second stage shal! be 
reached in the middle of the month of July. He 
has engaged by that date to provide a platform for 
the display of fireworks which is to take place at 
the féte nationale. This is, therefore, a fitting 
opportunity to take note of the work already 
accomplished. The approaches of the Pont de Jena 
have been, for the last year, the chosen rendezvous 
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of all the idlers of Paris, the lovers of long 
musings in the sunshine. But there, where the 
public, astonished at this novel spectacle, sees only 
a concrete manifestation, the intelligent observer 
finds a lesson of higher import. In the works which 
rise on the ground of the future Exhibition, and 
principally in the Eiffel Tower and the Machinery 
Hall, he sees the crowning of a new era in the 
history of civil engineering. His mind travels back 
fifty years to the time when the creation of railways 
broughtinto the economy of existence so powerful an 
element of change, and at the same time gave birth 
to what may be called the industrial age of iron. 
The railway has been the great cause of the develop- 
ment in the manufacture of iron and steel, and that 
by the demand it has created for rails, for bridges, and 
for stationroofs. These sources of demand have been 
greater than all other engineering requirements. 

It is scarcely necessary to describe the general 
design of M. Eiffel’s structure. It has been illus- 
trated in many papers,* and is well understood. 
Most people are aware that its height of 300 metres 
is nearly double that of the highest existing build- 
ings. ‘The highest structure at present is that of 
the cathedral of Cologne, the spire of which attains 
to 159 metres (521 ft. 8 in.). Then come the 
cathedral at Rouen, 150 metres (492 ft.); the great 
pyramid, 146 metres (479 ft.); the cathedral of 
Strasburg, 142 metres (466 ft.) ; the church of St. 
Etienne at Vienna, 138 metres (452 ft. 9 in.) ; St. 
Peter’s at Rome, 132 metres (433 ft.). The highest 
monuments of Paris are: The steeple of the In- 
valides, 105 metres (344 ft. 5 in.) ; the Pantheon, 
79 metres (259 ft.). The summit of the tower of 
Notre Dame (216 ft. 6 in.) does not reach even to 
the first stage of the Eiffel Tower. 

It will soon be a year since the foundations were 

completed, and the metallic part was commenced. 
There have been scarcely eleven months from the 
execution of the most difficult half of the work, 
and fortunately no untoward incident has retarded 
the progress. The base of this edifice is composed 
of four uprights connected by four circular arches. 
These uprights, inclined at 54 deg., follow the 
diagonals of a square of 100 metres side which 
forms the base, and consist of four standards tied 
together with cross-braces. Each standard, formed 
of a series of prismatic caissons, takes its footing 
on a masonry base rising from the foundation. The 
surface of the base is perpendicular to the post, and 
between the two there is interposed a cast-iron cap 
weighing 7716 1b., on which is placed asteel casting 
of 5950 lb. weight. The cap is hollow and is adapted 
to receiving a hydraulic jack capable of moving the 
corresponding standard. Thus, by means of sixteen 
jacks the uprights of the tower can be raised, and all 
the parts mathematically adjusted. Each standard 
carries 500 tons, and the presses are each designed 
to lift 800 tons, and have been tested to 900 tons. 
They will enable the mass which they support to be 
displaced longitudinally sufficiently for the intro- 
duction of the cast-iron keys, which assure exact 
convergence of all the parts and the equal distribu- 
tion of the pressures. Any departure from abso- 
lute precision in the erection of the various 
elements of the tower can be adjusted by aid of the 
jacks. 
, Under such conditions theerectionof the standards 
was carried out by the addition of successive quad- 
ruple caissons of thick plates stiffened by angle- 
irons. Theseare 2 ft. 8 in. on the side, and weigh 
from 5500 lb. to 6600 Ib. each. In the first in- 
stance their erection was effected by means of 
shears, which lifted each section on to the top of the 
preceding one, to which it was rivetted. The work 
was continued in this way until it reached a height 
of 26 metres (85 ft.), when an alteration of the 
arrangements became necessary. Up to that height 
the stability of each upright was assured by its own 
weight. Beyond it, the centre of gravity was out- 
side the base, and the mass tended to capsize ; it 
therefore became indispensable to support it. To 
this end there were constructed retaining scaf- 
folds which shored up the standards. These scaf- 
folds were solidly built in timber upon piles driven 
into the ground. They were in the form of great 
pyramids, and supported three interior standards. 

The stability of the uprights once assured the 
erection was continued to a height of 50 metres, 
the level of the lower course of the tower. In 
this part the tackle previously employed was no 
longer sufficient, and the lifting of the materials 
was effected by movable cranes. When the tower 


is complete, its ascent will be made by means 
of special lifts, which will run upon a roller path 
situated in the interior of each frame. This path, 
formed of girders, has been utilised for the in- 
stallation of movable cranes, which can be raised 
as the work proceeds, and which thus take their 
stand upon the tower itself. Each standard 
is served by a 4-ton crane, with a radius of 12 
metres. 

When the uprights of the tower had reached a 
height of 55 metres (180 ft.) it was necessary to con- 
nect them by four great transverse beams 137 ft. long, 
forming the crown of the base and serving as a floor 
to the first stage. To construct these beams, which 
are no less than 23 ft. deep, and each of which 
weighs 70 tons, there was erected between the up- 
rights scaffolds of wood forming platforms. The 
parts of the bearings were raised successively to 
these platforms, and were erected in place during 
last April. Upon the framing thus produced there 
was made a light floor of brick and girders, and from 
this the construction of the uprights of the second 
stage was commenced. The work is now actively 
progressing. Of the four sections which will con- 
stitute the intermediate part of the tower, three 
are already finished, and before a month has elapsed 
the second portion will be finished. 

The designs for the construction of the tower 
were made at M. Eiffel’s works at Levallois Perret. 
There is also prepared the ironwork, which is 
brought to the Champ de Mars ready for rivetting, 
and painted with red lead. It is first bolted toge- 
ther, and then rivetted, the total number of rivets 
to be closed being 2,500,000. 

The drawings cover 2500 sheets, measuring 40 in. 
by 32 in., and have been executed by forty draughts- 
men. These drawings are grouped in twenty-seven 
sections, which represent in detail the whole of the 
tower. 





THE CONVERSAZIONE OF THE 
ROYAL SOCIETY. 

On Wednesday evening in last week the Pre- 
sident of the Royal Society, Professor G. G. Stokes, 
M.P., D.C.L., gave his second conversazione in 
the Society’s rooms at Burlington House to the 
Fellows of the Royal Society and a number of in- 
vited guests, and the hospitality on this occasion 
was extended to ladies, a graceful innovation origi- 
nated by the late President, Sir Joseph Hooker ; 
but on no previous occasion has the invitation been 
responded to by so many ladies, who took the 
nea possible interest in the many objects exhi- 
bited. 

It would be difficult to decide which single exhibit 
proved the greatest attraction of the evening, but 
it is perfectly safe to say that the honours were 
divided between Mr. C. V. Boys, F.R.S., whoshowed 
some more of his beautiful soap-bubble experiments 
which we referred to a month ago,* and Mr. Henry 
Burns, who exhibited glass nests of living ants, 
showing in the most perfect manner the wonders 
of ant life and the great beauty of construction of 
their nests. 

As we so recently described the experiments 
of Mr. Boys, we shall now only mention those 
further demonstrations which he did not show 
at the earlier conversazione. Perhaps the most 
beautiful experiment was one to demonstrate 
still more forcibly than had been done before 
that there is no real contact between two bubbles 
blown one within the other, such as we have 
already described. Having blown a spherical 
bubble of the ordinary Plateau solution, he blew 
inside it a second bubble with a solution coloured 
by fluorescene or uranine, and when this com- 
pound bubble was placed within the beam of a 
powerful electric light, the inner bubble shone 
with the brilliant emerald fluorescence of uranium, 
while the outer bubble shone with the splendid 
colours due to thin films, thus showing that there 
could be no liquid contact, or the uranine would 
have given its characteristic fluorescence to both. 
Mr. Boys next dropped an ordinary air bubble into 
a glass vessel containing ether vapour, when it 
floated about on its invisible surface as a bladder 
would in a tank of water. After a few seconds 
Mr. Boys lifted it out again by means of a wire 
ring, and placing it in the path of a beam of elec- 
tric light, received its shadow on a white screen, 
when the heavy ether vapour could be seen pouring 
away from the sides of the bubble, showing first 





* See page 539 ante, 





* See page 488 ante. 


that when floating on the vaporous ether it had by 
diffusion absorbed a quantity of the vapour, and when 
removed into the air the direction of diffusion was re- 
versed, and the ether vapour poured away from it like 
water, producing by its different index of refraction 
to that of air, an apparent shadow on the screen. 
Again, if an air bubble attached to the tube by 
which is has been blown be dipped into the ether 
vapour for a few seconds, and then lifted out, it 
hangs like a heavy drop from the end of the tube, 
and if a light be applied to the opposite end of the 
tube the surface tension of the bubble drives out 
the inflammable mixture within it which burns 
with a steady flame until the bubble has shrunk 
away to nothing. If two bubbles are made to 
press against one another externally no liquid contact 
takes place, but if a feebly electrified body be brought 
anywhere in their neighbourhood they instantly 
coalesce. If, however, the one bubble be within 
the other no such effect takes place, the outer bubble 
effectually protecting the inner bubble from the 
outside electrical influence. 

Mr. Henry Burns’s collection of ants’ nests in full 
activity attracted great attention all the evening. 
Here might be studied the wonderful economy and 
intelligence of ant life. The roof of each nest was 
a sheet of glass supported, of course, on all four 
sides, but the workers, in ignorance of this fact, had 
in the construction of the chambers and galleries, 
left, interspersed at fairly regular distances apart, 
pillars to support the roof just as miners are accus- 
tomed to do in coal pits. Here might be seen the 
royal palaces or cells for the queen, in which moved 
the monarch of the nest surrounded by her atten- 
dants and slaves, and carefully guarded by sentinels ; 
while in another part was the dairy farm, in which 
the ants keep their ‘‘ cows,” also with attendants. 
Ant cows are certain species of aphides or plant lice, 
known so well to the sorrow of the rose grower, and 
these insects exude from their bodies a honey-like 
fluid, of which the ants are very fond, and which 
forms a considerable portion of their daily food. 
A still more remarkable feature of these animals is 
that the secretion is greatly increased by a stroking 
process known to the ants, and in the nests ex- 
hibited each aphis in the farm might be seen ac- 
companied by a couple of attendants diligently 
stroking its back with their antennz, and extract- 
ing the honey dew which they carried to the queen 
and to their stores. This process, as well as the 
general surroundings, is so analogous to milking 
that the name of ‘‘ ant cows” for these aphide is 
singularly appropriate. A further proof of the in- 
telligence of the ant in this part of their domestic 
economy is the fact that the ‘‘ cows” are regularly 
taken out of the nest, and put upon plants and 
brought back to the farms after they have fed for 
some time. In another nest Mr. Burns had early 
in the day introduced a rival queen ant, and in the 
evening the visitors to the Royal Society were able 
to watch the process of this unfortunate pretender 
being built up in a cell by the workers, who doubt- 
less were acting under orders from high quarters. 
In another of the nests, that of the species Lassius 
Jlavus, there was a complete community consisting of 
queen, workers, larvae, pupze, aphides, or ‘‘ ant- 
cows,” and slaves. The latter form another most 
interesting feature of ant-life, for the slaves are in 
some cases prisoners of war captured after a fight 
with another community, generally of a different 
species, or they are hatched from the pupz of cer- 
tain species captured from other nests and brought 
up in the nests of their captors as domestics or 
slaves. 

In the council room, Sir Frederick Bramwell, 
F.R.S., contributed an instrument for blending two 
or more colours by imperceptible gradations ; it con- 
sists of a horizontal cylinder which, by a system 
of multiplying pulleys, can be rotated on its axis at 
a high velocity. Around the sides of the cylinder are 
pasted triangular paper strips of the two colours to 
be blended, alternating the one with the other, the 
bases of all the triangles of one colour forming the 
circutaference of one end, and those of the other 
colour lying around the other end. If this de- 
scription be sufficiently clear it will be seen that 
upon rotating the cylinder fast enough, the colours 
will be blended, the one into the other, in the 
most perfectly gradual manner. 

Mr. James J. Hicks showed a convenient form 
of hydrometer for testing the strength of the electro- 
lytes in secondary batteries and for other purposes. 
This very simple and efficient instrument consists 
of a glass tube open at both ends, and curved over 





into a hook at its upper end, in which are placed 
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four little specific gravity bulbs of different colours, 
the one above the other, and capable of freely 
rising and falling in the tube, which they nearly fit. 
The balls are of coloured glass—green, which rises 
to the top when a specific gravity, in the liquid in 
which it is immersed, of 1150 is reached (water being 
taken at 1000); purple, which floats at 1170 ; blue at 
1190, and red, which rises with a specific gravity of 
1200. In addition to the opening at the lower end 
of the tube, its sides are pierced by holes at different 
heights, so as to be in communication with the 
outside liquid at different levels. To use the in- 
strument all that has to be done is to immerse the 
tube in the electrolyte to be tested, hanging it by 
its hooked end over the side of the cell, when the 
approximate specific gravity of the liquid is imme- 
diately ascertained by observing which balls sink 
and which are floating. The specific gravity of the 
acid in asecondary battery should vary between 1200 
when fully charged, and 1175 when discharged, so 
that if all the bulbs be floating it indicates that 
the charging current should be cut off, and the sink- 
ing of the purple bulb is an indicator that the dis- 
charging has gone too far. The use of specific 
gravity of bulbs of different colours, one to sink 
and another to float when a liquid is of its proper 
density, has been employed for many years, but the 
novelty of Mr. Hicks’s adaptation is inclosing 
the bulbs in an open tube by which they are kept 
conveniently together. 

In the principal library there was shown by the 
Zoological Society, in a large glass tank, a very fine 
specimen of the Gymnotus electricus, or electric eel, 
the most powerful of all electric fishes. It was 
announced in the programme that ‘Ladies and 
gentlemen wishing to take shocks are requested to 
apply to the attendant at 10, 10.30, and 11 o'clock.” 
We regret to say that this privilege was not as much 
sought after as it deserved to be—the animal being 
some 7 ft. in length, and having a malevolent ex- 
pression. 

One of the very attractive exhibits of the evening 
was the collection of illustrations of the application 
of the magnifying spring by Professors Ayrton and 
Perry. This apparatus consists of a long spring of 
small diameter of flat metal ribbon coiled or 
twisted like a thin shaving, and carrying an 
index at one end whose angular displacement is 
a measure of its axial rotation, and therefore 
of its extension. Various forms of this spring 
adapted to different purposes were shown, and in- 
crements and decrements of length far too small 
to be detected by the eye caused the index to make 
several complete revolutions. The applications 
shown were (1) an apparatus for measuring the 
coeflicient of expansion by heat ; (2) a vacuum and 
pressure gauge ; (3) a micrometer to indicate the 


santo in. ; (4) a thermometer ; and (5) a voltmeter 


for measuring alternating differences of poten- 
tial. 

Mr. William Crookes, F.R.S., showed specimens 
of auriferous minerals from Mr. Pritchard-Morgan’s 
mine Gwynfynnydd, in North Wales, together with 
a gold ingot from the same mine weighing 1 cwt. 
and 33 lb. of the estimated value of 84001. 

That which under better management might have 
proved the greatest attraction of the evening was the 
contribution of the United Telephone Company, who 
had placed the stage of the Savoy Theatre in tele- 
phonic communication with the Archives Room of 
the Royal Society, in which were fixed an immense 
number of pairs of telephonic receivers. During the 
evening ‘‘ The Pirates of Penzance” was being per- 
formed by Mr. D’Oyly Carte’s company, and Pro- 
fessor Stokes’s guests were enabled to hear a some- 
thing going on in the telephones greatly interlarded 
with shrieks and clicks, which would have as- 
tonished Sir Arthur Sullivan had he been listening 
to his own compositions as interpreted by the 
United Telephone Company. The demonstration 
caused much interest during the evening, but those 
who had had the privilege of listening to the very 
perfect transmission of music from the Grand Opera 
at Paris to the Exposition d'Electricité, in 1881, 
must have been greatly disappointed with the result 
of the experiment of last week. 

In the Meeting Room there were three series of 
lantern demonstrations during the evening, the first 
by Professor E. Ray Lankester, F.R.S., on the 
fresh water jelly-fish, and the second by Mr. Walter 
Gardener, on the effect of electrical stimulation 
of the stamina of the common barberry, and lastly 
by Mr. Norman Lockyer, of photographs illustra- 
tive of his meteoric hypotheses. 





THE MANCHESTER SHIP CANAL, 
(Continued from page 570.) 

Section No. 2 extends from 4 m. 20 chains to 
8 m. 20 chains; the work is under the charge of 
Mr. A. C. Brown, contractor’s agent, whose staff 
consists of one sub-agent, one engineer, and three 
assistant-engineers, one cashier and three clerks, 
two timekeepers, one walking ganger and two sub- 
gangers ; there are about 700 men employed on the 
section. Mr. H. W. Abernethy and one assistant- 
engineer represent the canal company’s supervising 
staff ; their length extends from 6 m. 60 chains to 
13 m. 50 chains; this division of the Canal Com- 
pany extends over three of the contractors’ divi- 
sions ; all of No. 3 and part of Nos. 2 and 4. 

A total of 311 acres 2 roods and 28 perches of 
land has been handed over to the contractor, as a 
quantity necessary for carrying out the actual work 
of the canal with disposal of spoil, &c. ; of this 
amount 29 acres 2 roods and 28 perches lie inside 
the foreshore of the estuary of the Mersey. The 
contractor rents an additional 45 acres at Stanlow 
Point—near 5 m. 20 chains—for the erection of 
workshops, huts, &c. 

On section No. 2 there are, in round numbers, 
three and a half million cubic yards of earthwork, 
of which about half a million is estimated, by the 
result of the borings, to be rock. There are nearly 
24 miles of embankment to build, for along a great 
part of the length the riverward side of the canal 
will be inside the Mersey foreshore. At 5m. 
25 chains there will be some large syphon work and 
river diversion, as here Thornton Brook is diverted 
into the River Gowie, and both are to be carried 
through the same syphon under the bed of the 
canal. A stream at 74 miles is also to be syphoned 
under the canal. The earthwork on this section 
was not fairly under way until the second week of 
April last, for during that week the first steam 
navvy was started. Up to the end of May about 
200,000 cubic yards of stuff had been moved, of 
which about 14,000 was rock.* When visiting the 
section on the 28th ultimo, the work was being 
carried out at the mileages and in the manner fol- 
lowing: At 4m. 50 chains, cutting No. 7 is being 
opened out for about a quarter of a mile in length 
and an average width of about 150 ft. The 
material is a wet peaty top soil to a depth of 
about 7 ft. or 8ft., overlying greasy blue clay ; 
abominable stuff to shift and smelling vilely. Two 
of Ruston and Proctor’s steam navvies, with 1}- 
yard buckets, are working in the face at a 
depth of about 14ft. The bottom is so soft as 
to necessitate close sleepers, laid to touch each 
other, so as to prevent the excavators, horses, 
and roads going out of sight. On surface roads, 
parallel with the line of cutting, two Priest- 
man’s grab excavators are working, taking off 
the batters to prevent them slipping in on the 
steam navvies. At4m. 75 chainsa sump 12ft. by 
12 ft. is being sunk in the 50 ft. cess outside the 
canal to below its permanent depth ; a drive will 
then be made to tap the bottom and drain this end 
of the section. The drainage will no doubt facilitate 
work in the cutting just referred to, but the peat 
and clay hold water very much at present, and are 
bad standing stuff. At 5m. 50 chains the large 
cutting for the diversion of Thornton Brook into the 
River Gowie is more than half completed ; the work 
is being done by hand labour, barrow hoists being 
fixed about 80 or 90 yards apart; the soil cut 
through is peat with clay bottom. The profiles are 
fixed for the embankment from 5 m. 22 chains to 
6 m. 63 chains, and at 6 m. 25 chains a temporary 
road is carried down to low water so as to start at 
once the rock tipping for the outside toe of the 
embankment. Cutting No. 9 is being opened out 
from about 6 m. 55 chains to about 7 m. 20 chains, 
runaing from the surface down to about a 14 ft. 
face; the cutting had been flooded, and one of 
the steam navvies was at a standstill, the roads 
leading to it being buried deep in the mud. A 
temporary sump was sunk and drains were being 
made to it; a Gin. centrifugal pump of Wade and 
Cherries was throwing out to the full size of the 
discharge a column of liquid mud, doing its work 
splendidly and rapidly reducing a quagmire to work- 
able ground. The material of the cutting seems 
to be an old deposit of river mud overlying rock, 
the rock shows just below the present bottom. 





* In the article of last week dealing with section No. 1, 
line 38 from bottom of pase 569, middle column, ‘1000 
cubic yards” of rock should read ‘* 20,000 cubic yards.” 





Soil stripping of the surface of the cuttings is 
being carried out by hand labour almost all over 
the section. A temporary road is laid almost the 
entire length of this division ; at about six miles, for 
a distance of 200 or 300 yards this road is covered at 
high tides. For the crossing of the River Gowie 
there is a trestle bridge about 220 ft. long, witha 
12 ft. clear headway above high water; at low water 
the structure stands quite 24 ft. above the river 
bottom. Atthis place there was some trouble with 
the Mersey Conservancy about building a wharf, 
so the contractor now brings the barges alongside 
the bridge, runs a 3-ton steam crane on to the centre, 
and then loads from the barges direct into trucks 
standing on the mainroad. There is another trestle 
bridge about 150 ft. long on the section, and some 
three miles of iron fencing has been erected. There 
are two villages built on the length for the accom- 
modation of the workmen ; one at Stanlow Point, at 
5} miles, the other at Ince, near 7} miles. The vil- 
lage at Stanlow Point is built around what remains of 
anoldmonastry, astone building; thenavvy nowtakes 
the place of the monk, as the building isin the hands 
of the contractor. The section is supplied with water 
from an old well here; it is pumped into two tanks 
raised about 10 ft., and runs by gravitation to any 
point on the length. There are some peculiar old 
stories about this monastery ; the entrance to two 
underground passages have been discovered, but 
the tunnels have fallen in. Local tradition will have 
it that one stretches to the northward, a distance 
of about four miles under the bed of the Mersey to 
some place on the opposite side of the estuary, and 
the other under the River Gowie to Ince, some miie 
and a quarter distant. It takes a greater supply of cre- 
dulity than the writer can conjure up, to believe that 
any such great feats of engineering were carried out by 
the clerics of a few hundred years ago, notwithstand- 
ing that local tradition is very strong on the matter. 
The Stanlow Point village consists of a sawmill, of 
22 huts, each capable of accommodating a family 
and 14 lodgers, a mission hall to seat 350 men, and 
a clergyman’s residence ; the old stone buildings, 
the remains of the monastery, are occupied by some 
of the gangers and foremen. The buildings in the 
Inceyard are an engine shed to hold 15 engines, 
fitters’ shop with lathe, planing machine, &c., a 
smithy with six fires and a 7-cwt. steam hammer, a 
carpenters’ shop with saw bench, store, stables, ten 
blocks of huts capable of accommodating 120 men 
in addition to the families who will undertake the 
catering, a gospel hall to hold 300 men, and the 
clergyman’s house. Mr. Brown’s office, the head- 
quarters of his staff, is a nicely furnished building 
of six rooms, fitted with electric bells, and in tele- 
phoniccommunication with all other district offices on 
the canal, and also with the head office at Manchester. 

The sub-contract work on this section is at present 
confined to excavation for river diversions, soil 
stripping to a depth of about 9 in. over the surface 
of the cuttings, some small lots of barrow work, 
and tipping the wagons on spoil banks ; in addition, 
there is the bonus system for large outputs from the 
steam navvies and the grab excavators. So far, there 
has been no nightwork on this section. 

A list of the principal plant on the length is as 
follows : 10 locomotive engines with from 10 in. to 
13 in. cylinders ; 7 Ruston and Proctor’s 10 horse- 
power steam navvies, with 14-yard buckets (some 
2}-yard buckets are on order); 2 Priestman’s grab 
excavators, each equal in power to a 3-ton crane ; 
one 10-ton and five 24-ton steam travelling cranes ; 
one 16, two 12, and one 10 horse-power portable 
engines ; 280 wagons, and 600 wheelbarrows. An 
additional quantity of plant is on order for the 
section, and with this and an increased labour 
supply Mr. Brown confidently expects to very 
greatly increase last month’s output. Then, again, 
when the organisation has thoroughly settled down, 
nightwork may be started. 

Section No. 3 extends from 8 m. 20 chains to 
11 m. 60 chains ; Mr. John Weston is the con- 
tractor’sagent. His staff consists of one sub-agent, 
one engineer, and two assistant - engineers, one 
cashier, three clerks, two timekeepers, one store- 
keeper, two walking gangers, one in charge of 
earthworks and the other of marine work. On 
the 28th ultimo 300 men were employed on the 
section, but it was intended to increase this number 
daily. As previously stated, the Canal Company’s 
division under Mr, Abernethy, extends over this 
section, 

The quantity of land required for the actual work 
of construction and spoil disposal, amounts to a 
total of 372 acres 21 perches ; of this no less than 

















JuNE 15, 1888.] 


ENGINEERING. 





597 








123 acres 2 roods 3 perches lie within the foreshore 
of the estuary, and has been purchased from the 
Mersey Conservators. 

The work on this section will be of a highly 
interesting character, for more than half the dis- 
tance the canal will lie within the bed of the Mersey, 
in places inside the deep-water channel, The 
Weaver Navigation discharges into the Mersey mid- 
way on the section, and to provide for its surplus 
waters, it is arranged that they flow into the canal, 
the overflow to pass off through a system of sluices 
to be constructed in the estuary wall or canal em- 
bankment, opposite to the Weaver mouth; the dis- 
charging capacity of the sluices will be about 
320 ft. ; the estimated quantities for this work have 
been given ina previous number.* Preparations are 
being made to build a temporary cofferdam, inside 
which the permanent sluices are to be constructed. 
The work of this cofferdam will be of an ex- 
ceptionally heavy nature, necessitating an ex- 
penditure which can hardly fall short of be- 
tween 10,000/. and 12,0001. In some future issue 
we will give an illustration of the plans of the 
temporary work, with description and details of its 
construction. At 11} miles the Weston Mersey 
locks are to be built to provide for the passage of 
the Weaver Navigation traftic and Runcorn and 
Weston Canal traffic, which will not pass through 
the entrance locks at Eastham. A quarter of a mile 
back from the canal, on the, Weaver Navigation, the 
Weston Marsh locks are to be built, and from near 
there, a training wall to conduct the overflow water 
into the canal. In this locality there will be a 
heavy backwater flooding a considerable space when 
the entrance locks of the canal at Eastham are open 
and the tide in the estuary at its full. 

Preliminary work on this section, such as build- 
ing offices, workshops, huts, &c., has been going on 
for some little time, but the earthwork was only 
commenced on May 23rd, and a quantity of about 
20,000 cubic yards was being moved weekly by 
hand labour alone ; this, of course, will be enor- 
mously increased when machinery can be put on the 
ground. The earthwork on the section amounts to 
a total of 3,189,746 cubic yards, of which it is esti- 
mated that 169,851 cubic yards are rock. The 
earthwork is at present confined to cutting No. 10 
—Frodsham Score—a stretch of flat alluvial land, 
running for nearly two miles with the course of the 
canal, and over which the high tides from the 
estuary flow. The work being executed is strip- 
ping the top soil to a depth of about 3 ft. by 
hand labour, and wheeling the stuff to form an 
embankment against high-water springs on the 
estuary side ; this work is carried out by sub-con- 
tract. A temporary wharf is being built across 
the mud banks into deep water at the Weaver 
mouth, so as to provide a convenience for landing 
plant on the lower end of the section. 

The contractor’s yard is situated at Weston 
Point, near 11 miles ; the present buildings are the 
agent’s office of seven rooms, connected by tele- 
phone with all points throughout the course of the 
canal, the engineer’s office of three rooms, and 
another office of two rooms, a caretaker’s house, 
store, carpenters’ shop, blacksmiths’ shop, two 
forges, fitters’ shop, saw bench shed with portable 
engine, lime shed, and two iron stores. The 
accommodation provided for the workmen com- 
prises nine huts, each capable of holding ten lodgers 
over and above the requirements of the family who 
do the catering. Wells are being sunk in the yard 
and the water raised into overhead tanks, which 
will supply the section by gravitation. 

The important plant on the length consists of 
one 10-ton steam travelling crane with 70 ft. jib, 
and ene 5-ton fast-travelling crane, one 16 horse- 
power portable engine, one 9-ft. mortar mill, a saw 
bench for one saw, one steam pile engine with 
21cwt. monkey, two barges 63ft. long and 14 ft. 
beam, four small boats for crossing Weaver mouth, 
&c., 350 wheelbarrows, and about 60 standards of 
deals. There are 13 miles of temporary road on 
the section, and stacked on the ground near the 
site of the cofferdam for the Weaver mouth sluices 
there are about 2500 pine baulks, 12in. by 12in., 
and averaging about 30ft. in length. Some ships 
were moored in the Weaver Navigation, and from 
these the big crane with the 70-ft. jib was rapidly 
adding to the stack of baulks for the cofferdam. 

It is such a short time back since the work on 
this section was started that is has not a big record 
to show, but everything was pointing to the accom- 








* See ENGINEERING, page 243, vol. xliv. 





plishment of a large amount of work during this 
month, and for some months yet there is sure to be 
a steady increase in the quantity executed. 


“(To be continued.) 





LOCOMOTIVES FOR NEW SOUTH 
WALES. 


Our contemporary, the Railroad Gazette, of New 
York, in commenting on some remarks on this sub- 
ject in our issue of May 11, makes merry at our ex- 
pense over our having called the condemnation by 
the Baldwin Locomotive Company of the ‘‘ Consoli- 
dation” engines recommended for repetition by the 
Minister for Public Works ‘‘a Nemesis.” More- 
over, while acknowledging our ‘‘ usual fairness and 
accuracy,” it expresses doubt as to the correctness 
of some of our remarks on the occasion alluded to. 

We can assure our worthycontemporary that, if the 
writer of its remarks will carefully read the corre- 
spondence and published papers on the subject, it 
will be found that none of our statements were 
either ‘‘ misleading or untrue.” Further, our con- 
temporary appears to have entirely missed the 
point of our comments. It says: ‘‘Asthe makers 
concerned in this case have built upwards of 
1000 Consolidations since their last order from 
New South Wales, it is not surprising that 
they should have improvements to suggest.” 
Now we expressed no surprise that the makers 
should have discovered very cogent reasons for 
making radical changes in the design and details of 
the Consolidation engines, as supplied by them to 
the New South Wales Government—as our contem- 
porary seems to imagine wedid. On the contrary, 
we should have been surprised if the makers had 
indorsed the proposal of the Minister for Works 
and his adviser in this matter to reproduce these 
engines. The point of our remarks consisted in 
this, that the minister, having condemned the loco- 
motive engineer in forcible terms for introducing 
what he termed ‘‘new types of engines,” because 
he proposed some modifications of details when 
recommending for repetition the standard loco- 
motives already in use in the department, was 
driven by a logical necessity into requiring the 
American engines which he himself had been 
‘¢ instrumental” in introducing to the department 
some ten years previously—and which he advocated 
in substitution of those recommended by the loco- 
motive engineer-—to be exactly reproduced. 

Obviously, the Nemesis on the minister consisted 
in the fact of the makers of these very engines 
advising that they should not on any account be re- 
peated, ‘‘ because,” as the Sydney Evening News, 
from which we quoted, concisely stated it, ‘‘so 
many improvements had been made that they 
had ceased manufacturing that kind of engine 
in favour of an improved one, and if the old 
class was required it would have to be re- 
designed.” The exact language of the makers is 
as follows ; and if it is more agreeable to the taste of 
our excellent contemporary than the foregoing, we 
are glad to have the opportunity of gratifying it. 
The makers thus express themselves: ‘‘ Since the 
Consolidation and American type locomotives to 
which you refer were built, the advancement in 
locomotive practice in this country has been so con- 
spicuous that we feel we would not be doing justice 
to your Government nor to ourselves to furnish 
drawings for perpetuating thoseengines. It is now 
usual to provide much larger heating surface for 
given cylinders, which conduces to much greater 
economy of fuel; and by reason of the ampler 
adhesion thus gained, the wear and tear from the 
slipping of the driving wheels is reduced to a mini- 
mum.” . . . ‘* The increased weight of boiler 
is accompanied by enlarged bearing surfaces, and 
by many improvements of detail.” A more com- 
plete and trenchant condemnation of the original 
engines could scarcely, we think, have been framed. 

The Minister for Public Works has obviously 
placed himself in this dilemma, that in adopting 
the recommendations of the Baldwin Company he 
would, in the face of his own arguments, be com- 
mitting the very sin he charged against the loco- 
motive engineer of ‘‘ not minimising the number of 
types of engines.” On the other hand, if he turn 
a deaf ear to the recommendations of the makers, 
and adheres to his determination to have the original 
make of Consolidation engines reproduced, so as to 
avoid ‘‘ adding to the types,” he will be perpetuating 
a make of locomotives which the makers declare 
would not do justice either to the Government or 





to themselves. It is for the Minister for Works to 
determine on which horn of the dilemma he prefers 
to sit. 





THE GLASGOW EXHIBITION. 
Tue MAcHINERY SECTION. 


’ We have already, in previous articles, made 
mention of some of the exhibits shown in the Ma- 
chinery Section at the Glasgow Exhibition, and we 
now propose giving further particulars of a few of 
the most noteworthy features in this department. 
Before proceeding to do so we would wish to say a 
few words in order to remove a false impression 
that appears to have arisen in some quarters from 
a remark we made in a former notice of the Ex- 
hibition ; an impression, however, which was not 
warranted by what we said. In the article in ques- 
tion, we stated that much remained to be done in 
the Machinery Section. This did not refer to the 
work of the executive, but to the duties of the ex- 
hibitors in arranging their stands. So far as the 
official arrangements were concerned, it is seldom 
ifever we have known any part of an exhibition 
so complete on the opening day as the Machinery 
Section at the present Glasgow show, and the 
committee of this department deserve every 
credit for the prompt and business-like way 
in which they have done their work. In our 
former notice we more briefly intimated this, 
but further inquiry has tended to confirm our 
opinion in this respect. In one or two cases 
where the appearance of the stands would tend 
towards a contrary opinion being formed, it has 
turned out on inquiry that the fault did not rest 
with the executive ; notably in one instance where 
there was an extensive show of brick foundations. 
In this case, however, the intending exhibitor had 
abandoned his claim. Having said so much in 
favour of the arrangements it is a pity we should 
have to qualify our remarks by referring to some 
very high-handed proceedings, on the part of the 
executive, in the matter of name boards. We do 
not intend to deal with this unpleasant incident in 
detail, but the conduct of the authorities appears to 
have been anything :but judicious —to put it very 
mildly—and one firm showing a very large and 
costly collection of steel work was so disgusted that 
its stand remained covered up, and the public was 
treated to a large display of white calico in place of 
the articles originally intended to have been shown. 
Great offence, too, was given to many important exhi- 
bitors and firms of high standing by the tone of the 
letters written in reply to those sent in relation to 
this subject. Having treated of these two matters, 
we will proceed to business. 

One of the most noticeable exhibits in this sec- 
tion is that of Messrs. Blair, Campbell, and 
M‘Lean, of Scotland-street, Glasgow. Amongst 
other things a Coffey’s patent continuous-working 
steam still, for making spirits, stands above the 
surrounding objects. It consists mainly of two 
copper rectangular columns, each about 30 ft. high, 
with a cross-section of 5 ft. by 1 ft. 9in. It is, we 
believe, a new departure to make these stills of 
copper, wood being the material hitherto most 
generally used. Internally the columns are both 
divided horizontally into numerous compartments 
by perforated copper plates having dip pipes and 
pansin them, so that when the ‘‘ wash” is descend- 
ing, if the steam current is too much to allow it to 
go through the holes it will run down the wash pipes, 
as will be described later. One column is known 
as the ‘‘ rectifying column” and the other as the 
‘*analyser.” The rectifying column contains a 
series of horizontal pipes, connected by bends lead- 
ing outside the column in such a manner that the 
whole series form one continuous passage for the 
‘¢ wash,” These pipes are known as ‘‘ wash pipes.” 
In commencing operations the fermented wash is 
pumped into the top end of the wash pipe and finds 
its way down through the zigzag course the latter 
forms until it reaches the bottom of the column. 
From thence it is forced through an outside pipe to 
the top of the analyser. Into this it passes, and the 
liquor spreads itself in thin layers over the inside 
perforated plates contained in that column, thus 
finding its way to the lower compartment. In its 
passage it is divested of its alcohol as it flows over 
the plates. Simultaneously with the introduction of 
the wash, steam is admitted into the lower chamber 
of the analyser column, and, in ascending, meets 
the shower of wash therein descending as already 
explained. The alcohol thrown off from the heated 
wash ascends, with the steam, to the top of the 
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column in the form of vapour, and is carried by a 
large external pipe, provided for the purpose, to 
the bottom of the rectifier. From thence the 
steam andthe spirit vapour ascend through the 
rectifier heating the wash descending in the pipes. 
Finally the vapours escape into cundensing coils 
provided forthe purpose. The latter are placed in 
cast-iron tanks containing cold water. The first 
product of the stills thus obtained is known as 
‘* feints” or ‘‘low-wines.” These are returned to 
the still, when the same process is gone through 
again until the spirit finds its way into the receiver. 
The still shown will turn out 700 gallons an hour, 
and give a spirit 60 over proof. The wash is the 
liquor obtained from the fermented grain. The water 
formed during the distilling process is drawn off from 
the bottom of the analyser. It will be understood that 
the tendency of the spirit vapour is to separate from 
the heavier watery vapour, the latter condensing 
more readily falls to the bottom in shape of water, 
and is drawn off, as already mentioned, whilst the 
lighter spirit vapour ascends and passes to a con- 
denser. After the product of condensation has 
passed through the still a sufficient number of times, 
the separation is complete. The advantage of a 
copper still is that it does not get eaten away by the 
spirit as wood does, and the flavour of the whisky 
is not tainted. 

This firm also shows a small copper vacuum pan, 
with safe and condenser. It has a steam engine and 
boiler attached. This plant is designed for con- 
centrating essence of coffee. There is also a work- 
ing model of a steam-jacketted whisky still. The 
original had a charging capacity of 8000 gallons, 
and was 16 ft. in diameter. There is also a copper 
colonial rum still, having retort, rectifier, and 
copper condenser. In this the condenser is the 
novelty. There are anumber of tubes let into tube 
plates, very much after the manner of a cylindrical 
marine condenser. It is intended to supplant the 


old system of condensing by a worm in a tube, 
and is far more compact than the latter arrange- 
ment. Amongst other things are also shown vacuum 
pans for sugar making, and examples of copper 
work, together with a large selection of gun-metal 
cocks, valves, lubricators, and other fittiags. the 


whole forming a very notable feature in the Exhi- 
bition. 

Auother large exhibit in this section is that of 
Messrs. Mirrlees, Watson, and Son, of Scotland- 
street, Glasgow—in fact, the exhibit of this firm, 
together with the allied firm of Watson, Laidlaw, 
and Co., has the largest show in this section of 
the Exhibition. The tirst named have on view a 
large horizontal steam engine with automatic c-t- 
off gear working a large set of four-roller sugar mill. 
The engine is also used for driving some of the 
machinery in the Exhibition. This firm also shows 
a ‘* Yaryan”’ patent concentrator for treating sugar 
liquors, and a vacuum pumping engine for exhaust- 
ing the pans. As, however, we purpose dealing 
with these more in detail at a future date, we may 
turn to the objects shown by Messrs. Watson, Laid- 
law, and Co. on the same stand. These consist 
chiefly of hydro-extractors, or ‘‘ centrifugals,”’ as 
they are more generally called, and an excellent 
display they form. 

The first machine we shall notice consists of a 
pair of 30-in. Weston self-balancing centrifugals of 
the suspended type. These are specially constructed 
for sugar and other crystalline or granular sub- 
stances. They are mounted on independent fram- 
ing, on which are mounted the friction pulleys and 
driving gear, together with a pug mill and its neces- 
sary gear. This firm also show a 42-in. Weston 
machine, designed for drying textile materials, or 
for sugar and chemicals where a single machine only 
is required. This machine is also shown with a 
high-speed vertical steam engine attached. The 
motor is arranged in a hollow open-backed standard 
which overhangs the basket, forming at the top an 
entablature to carry the spindle bearing. The ar- 
rangement is neatly designed and forms a conve- 
nient means of separating the engine, with its oil 
and dirt, from the machine itself, which may con- 
tain costly and easily injured fabrics. A modifica- 
tion of this machine is a 30-in. hydro-extractor, of 
the pivot or under-driven type, having a nearly 
horizontal or slightly inclined high-speed engine 
attached. The same design of machine is also shown 
power-driven. Although the Weston centrifugal 
hydro-extractor or dryer is not now a new invention, 
it may not perhaps be out of place to say a few words 
with regard to its design in connection with the 
excellent show Messrs. Watson, Laidlaw, and Co. 





are now exhibiting. In the old type of centrifugal 
the machine ran in rigid bearings, and it is not 
necessary to point out the difficulties that arose in 
proportioning effective bearings to take journals 
revolving at the high speeds necessary with these 
machines. This is more especially the case when 
sugar or material of that nature has to be ope- 
rated upon, for in that case it is impossible 
to spread the substance equally all round in 
charging the basket, and even a slight inequa- 
lity in the load tends to set up vibration. In 
order to overcome this difficulty Mr. Weston, 
an American inventor, devised his so-called elastic 
bearing. There is a strong bracket firmly bolted to 
an overhead beam, and through which a short 
length of hanging spindle passes. The spindle, 
however, does not come in contact with the beam, 
but is isolated from it by an annulus of india- 
rubber. This spindle does not revolve, but is 
inclosed in telescope fashion by the revolving 
spindle to which the basket is attached at the 
lower end, and upon which the driving pulley 
is keyed at the top end near the point of 
elastic attachment to the entablature. The sur- 
face upon which the friction takes place is, there- 
fore at the bottom end of the hanging spindle 
and its revolving outer spindle. It is the india- 
rubber ring which forms a flexible seating for the 
hanging spindle, the whole arrangement permitting 
of a certain amount of play when there is a tendency 
of the basket to oscillate, but controlling and re- 
ducing these oscillations as the material spreads 
itself more evenly as the work proceeds. The ease 
in running obtained by this judicious give-and-take 
device is very remarkable. It is a curious example 
of how one may have too much of a good thing in 
the shape of rigidity, a virtue that was perhaps more 
universally esteemed in the past than at present. 

The suspended form of centrifugal has a further 
advantage in lending itself to a ready means of 
allowing a bottom discharge to be obtained. The 
basket bottom is formed with a central opening, 
which is closed when the machine is at work by a 
conical cover. When it is required to empty the 
machine this cover is pushed up the spindle, and 
held out of the way by a suitableattachment. This 
is naturally a much more ready way of getting rid 
of the material than by emptying it over the top. 

The friction pulley, also devised by Mr. Weston, 
is a feature in these machines. It consists of a 
loose pulley and a pair of friction arms secured to 
the shaft. These may be expanded radially, and 
thus bind against the inner rim of the pulley, thus 
constituting a rigid wheel keyed to the shaft. The 
movement of the friction arms is effected by means 
of a wedge motion. The arrangement is such that 
when two wedges are withdrawn the centrifugal 
action of the arms binds them to the rim. In this 
way the friction necessary for adhesion of the parts 
is brought into play gradually and easily, so that 
the cage is brought up to speed without slipping of 
the belt. To stop the machine the wedges are 
pushed into position, and the friction between the 
surfaces is destroyed by the centrifugal action being 
removed. 

Messrs. Watson, Laidlaw, and Co. also show a 
centrifugal oil separator, a type of machine now 
frequently met with in the best appointed engi- 
neering shops. By means of one of these useful 
appliances, a great saving in lubricating oil may be 
effected. It is stated that 454 gallons of oil per 
ton of ordinary screwing machine cuttings may be 
saved by the use of one of these machines. They 
are also used for cleaning oily waste, and in this 
way a really surprising saving may be effected in 
large shops where the supervision necessarily 
cannot be so close as in the smaller establishments 
enjoying the closer supervision of ‘‘the master’s 
eye.” A small hand centrifugal for the manu- 
facture of photographic emulsions is also shown, 
together with self-oiling bearings, Macfarlane’s 
‘*safety” governor, cream separators, centrifugal 
testing machines, and some other examples of the 
firm’s productions. 

On a neighbouring stand Messrs. Thomas Broad- 
bent and Sons, of Huddersfield, show examples of 
their manufacture of hydro-extractors. This firm 
make a special feature of driving their machines 
direct from the motor without gearing. The machine 
is suspended from three points by hanging rods with 
ball heads seated on three short hollow columns, the 
rods or links passing down through the middle of 
the columns. In this way that flexibility is attained 
which is so desirable a feature when running at the 
high speed of revolutions necessary with these 





machines. As a consequence the solid masonry 
foundations commonly put in can be dispensed 
with, and a comparatively light ring of brickwork 
may be substituted. This arrangement is taken 
advantage of for introducing a horizontal engine 
under the cage. The engine is attached directly to 
the cage, the crank being forged on, and it neces- 
sarily has to make the same number of revolutions. 
There is a special arrangement for automatic lubri- 
cation. 

Messrs. A. and W. Smith and Co., of Eglinton 
Engine Works, Glasgow, also show some excellent 
centrifugal drying machines on the suspended prin- 
ciple. These are mounted on self-contained framing, 
and have overhead mixers. The arrangement of 
bearing in this instance is on the flexible principle, 
their being an elastic washer of india-rubber sup- 
porting a short hanging spindle which does not 
revolve. The outer annularspindle turns onthis, and 
the friction of the bearing is distributed over a 
larger surface by means of hard steel washers. This 
firm also shows a horizontal pumping engine, with 
mechanically worked suction valves for pumping 
hot water. There are also exhibited on this stand 
several weighing machines made by this firm. In 
the electric lighting department Messrs. Smith and 
Co. have erected a large compound horizontal 
engine of about 300 indicated horse-power with 
Corliss gear. This is for electric lighting purposes, 
and this firm have also shown their public spirit by 
sending two 28 ft. Lancashire boilers for supplying 
steam. The large engine we hope to illustrate shortly. 

On a neighbouring stand Messrs. Drysdale and 
Co., of Glasgow, exhibit several examples of their 
high-speed engines and their application to various 
purposes, including their centrifugal pumping 
engines. They show a vertical engine driving a 
dynamo by belt gearing, and a pillar donkey pump. 
They have also on exhibition a single-acting single- 
cylinder engine coupled direct to a fan, to be used 
principally for forced draught purposes on ship- 
board. The steam is admitted and exhausted by a 
piston valve, and the arrangement is designed gene- 
rally for smooth running at the high speeds neces- 
sary for this work. 

Messrs. S. Owens and Co., of London, have in 
this part of the department a good show of pump- 
ing machinery. There is a duplex pump having an 
internal stuffing-box for the pump plunger. Another 
of these pumps has metal valves for pumping hot 
water. This firm also shows a vertical duplex pump, 
designed on similar principles, several of their well- 
known Blake pumps—already illustrated and de- 
scribed in our pages—and many other examples of 
pumping machinery. On this stand there is a 
model of Lacour’s steam pile-driver, for the manu- 
facture of which they are the licensees. On the 
same stand are shown several boring machines, and 
in another part of the building they have a fine 
installation of hydraulic testing machinery. There 
is a good collection of photographs on this stand 
showing Blake’s blowing engine and air-compressing 
machinery, vacuum pumps, and other articles made - 
by this firm. : 

The Pulsometer Engineering Company, of Nine 
Elms Iron Works, and Queen Victoria-street, Lon- 
don, have also a large and excellent show of pump- 
ing machinery, naturally consisting for the most 
part of the special pumping appliance from which 
the company takes its title. The pulsometers shown 
range from their No. 1 size, throwing 900 gallons 
per hour up to No. 10, which will lift 52,000 gallons 
per hour. They also show a Deane vertical double- 
plunger pump and a Deane sinking pump for raising 
gritty water. There is also a neat centrifugal pump- 
ing engine, together with a Deane general service 
pump, a Deane duplex pump, and a “Torrent” 
filter for manufacturing purposes. The different 
types of Deane pumps have already been illustrated 
and described in detail in ENGINEERING. 

Messrs. Gibb and Hogg, of Airdrie, show a selec- 
tion of hydraulic-driven mine pumps on Moore’s 
patent,* and steam pumping engines. Messrs. 
Fielding and Platt have also a good show of pump- 
ing raachinery, including possibly some novelties 
which we may have to deal with in detail 
later on, but at the time of our last visit the 
exhibits were not in place. Messrs. Clarke, Clhap- 
man, Parsons, and Co., of Gateshead-on-Tyne, show 
the Clarke-Dowson duplex pump, in which the 
pistons are made of extra length, the piston rings 
having recesses so that one piston ring acts as a 





* A notice of this arrangement appeared in ENGINEER- 
ING, vol. xli., page 126. 
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valve to the other cylinder. The water cylinders 
are arranged on the same principle. They also show 
a double tandem compound pumping engine to pump 
boiling water. This firm also show their steam- 
steering gear and steam windlasses and capstans. 
Messrs, A. and P. Steven, of Stirling-road, Glasgow, 
show pumping and hydraulic machinery. On their 
stand they have a hydraulic lift with direct-acting 
ram at work, together with hand hoists, lifts, &c. 
They also show hydraulic bundling presses for yarns 
with interchangeable tops. To work these they 
have a hydraulic pumping engine and accumulator. 
Messrs. J. Goodwin and Co., of Motherwell, show 
a pair of horizontal engines with 10 in. cylinders, 
and a similar pair of smaller engines, together with 
some hydraulic pumps and specimens of steel cast- 
ings. 

The Worthington Pumping Engine Company, 
of West Nile-street, Glasgow, and Queen Victoria- 
street, London, have a fine show of pumping 
machinery. There is a large size Worthington 
pumping engine at work, together with boiler feed 
pumps for marine and land purposes, water ballast 
pumps, together with water meters and condensers. 
Messrs. John Kirkaldy, Limited, of West India 
Dock-road, have a very good exhibit of pumps and 
distilling apparatus, chiefly for ships’ use. They 
show an example of their double distiller with 
pumps attached, an apparatus which we shall shortly 
illustrate. This is the type of double distiller which 
has been adopted by the Admiralty for use on board 
Her Majesty’s ships. On the same stand is shown 
the Compactum condenser, fresh water distillers, 
dirt arresters, feed heaters, and other marine ap- 
pliances of this nature. 

Messrs. G. and J. Weir, of Glasgow, have a large 
exhibit of marine pumping machinery showing their 
system of boiler feeding and feed heating. We 
shall also publish illustrations and descriptions of 
this arrangement at a future date. Mr. John 
Bennie, of Moncur-street, Glasgow, exhibits some 
hydraulic hoists, pumps, and presses, together with 
yarn bundling machines and a hydraulic motor. 
Messrs. Brown, Brothers and Co. of Edinburgh, 
have also a good display of their combined steam 
and hydraulic machinery for use on shipboard, in- 
cluding a bilge pump which can also be adapted 
for turning the main engines. A double rack-and- 
pinion motion is used, but the arrangement does not 
seem up tothe very high standard of the beautiful 
machinery designed by this firm, although it may 
have advantages which do not appear on the sur- 
face. 





NOTES. 
A Curtain or WATER. 

A LARGE proportion of the efficient results ob- 
tained from the operation of automatic sprinklers 
in extinguishing fires with a small amount of water, 
compared with that used by ordinary forms of fire 
apparatus, has been due to the fineness of the spray 
which envelopes the fire with a curtain of water, 
thus not merely chilling it below the ignition point, 
but also to a great extent cutting off the supply of 
air. Several years ago a fire occured in a portion of 
an American mill, where but little hazard was anti- 
cipated ; unfortunately a peculiarly hazardous form 
of drying machine had been introduced in the 
presumably safe portion of the mill. The fire 
raged at will, and destroyed the main structure ; 
but an ell, containing machines devoted to dan- 
gerous processes, was equipped with automatic 
sprinklers, and the division wall provided with 
fireproof doors on each story, which the workpeople, 
as usual, left wide open while running and endea- 
vouring to quell the fire in the usual manner—with 
lusty voice. However, one of the automatic 
sprinklers close to each door began to work, and by 
the spray of water distributed through the doorway 
prevented the fire from penetrating into the ell, 
although the flames reached to sufficient volume 
to destroy a very large building. There has 
recently been a more marked instance in the case 
of a fire in Buffalo, which raged on three sides of a 
large establishment, burning the window-sills and 
cracking the window frames and glass, but the row 
of automatic sprinklers adjacent to the windows 
prevented the fire from entering the building, and 
the only damage inside was that dueto water. The 
building was used as a printing establishment, and 
for the publication of a daily paper, and the small 
extent of the injury, even by water, may be under- 
stood by the fact that the publication of the paper 
was not interfered with. The type was set by the 





compositors, but the paper was printed elsewhere, 
as so much water had accumulated in the basement 
that is was impossible to build a fire in the furnaces 
under the boilers. - 


A New Etecrric Stanparp. 

M. Marcel Deprez has devised an instrument for 
giving at will an invariable quantity of electricity— 
for example, the coulomb. It consists of a glass 
tube of U shape, having its two legs closed and 
terminated by glass bulbs of much larger volume 
than the cylindrical parts. One ball and its corre- 
sponding leg is filled with water acidulated with 
phosphoric acid. The second leg contains also some 
liquid below, but for most of its length it and the 
ball ending it, is filled with air at a fixed pressure. 
The branch filled with liquid has four electrodes face 
to face in pairs, two at the upper part of the ball 
and two in the cylindrical part a little below the 
lowest point of the ball. If an electric current is 
sent through these last, the water is decomposed 
and the mixture resulting from the decomposition 
accumulates in the upper part of the ball, whilst 
the liquid is forced up the second branch, com- 
pressing the air in it. If the point of departure of 
the liquid column in the second branch is noted as 
well as the point it stops at when the current is 
stopped, all the elements necessary to know the 
quantity of electricity expended to produce the 
mixture of gases are forthcoming, and it is easy to 
see that if the volume of this mixture, measured 
by the ascension of the liquid in the second branch, 
is always the same, the quantity of electricity neces- 
sary to produce it will be equally invariable what- 
ever be the temperature of the instrument, provided 
it be the same in both branches, a condition easy to 
realise. The barometric pressure and hygrometric 
state of the air have evidently no influence on the 
results, since the tube is sealed like an incandescent 
lamp. In short, the apparatus produces at will a 
quantity of gas corresponding to the invariable 
quantity of electricity taken for standard, all the 
operation being the observation of the scale on the 
branch of the tube, and there being no correction 
to make. In order that the apparatus may continue 
to act indefinitely, the water is reformed at each 
operation by a spark passed through the detonating 
mixture of gases in the ball. For this purpose the 
other pair of platinum wires is provided. The 
instrument may serve for the standardising of 
electric measuring instruments. It has been tested 
with great care by M. Minet, one of the engineers 
of the Creil experiments, and its indications com- 
pared with the ordinary voltameter, and found to 
be fully reliable. 


Tue Oresro Canat, SWEDEN. 

The Orebro Canal, which is now approaching its 
completion is an undertaking of considerable im- 
portance, and will in all probability prove a great 
boon to the town of Orebro. Its object is to 
bring the traffic from the Malar and Hjelmar lakes 
into the centre of the town, whereas it hitherto has 
only been able to get within a mile or so of the 
town, its terminus being the old harbour called 
Skebiick. The works were commenced in June, 
1886, and the opening ceremony is expected to take 
place in the course of August this year. The number 
of hands employed has varied from 800 to about half 
that number ; at present rather more than 400 men 
are engaged at the works. Mr. W. Johansson is 
the chief engineer of the canal, and the work 
has been well carried out. The canal follows 
for some distance the bed of the Svar+a, and is 
subsequently divided into two branches, of which 
the main branch, to the south, has a length of 
4600 ft., and is intended for passenger and lighter 
goods traffic. The other arm runs about parallel 
with the former, more to the north, and is only 
2600 ft. long ; this branch is intended for the trans- 
port of timber, coal, grain, &c. The two branches 
are connected with each other at some little distance 
above the loading place upon the smaller one of the 
two. The main canal has a breadth of 80 ft. to 90 ft. 
at the water line, and expands at the end intoa basin 
of some 150 ft. in breadth, with a high granite quay 
1200ft. long. The depth is 8} ft., whereas that of 
the Hjelmare Canal is only 7 ft. The granite quay 
on the northern branch of the canal has a length 
of 400 ft. ; the canal is here 150 ft. broad. From 
this quay the vessels can pass into the water of the 
main canal through a swing bridge of iron, manu- 
factured by the Arboga Engineering Company. 
The lock at the beginning of the canal is 125 ft. 
long and 25 ft. broad, the materials are cut granite 
and cement from the Lomma Cement Works. The 





water in the canal is closed by a dam 200 ft. long ; 
all the minor falls of the old river have here 
been united into one fall, representing a consider- 
able power, which has already been taken into use 
for the working of six ejectors in connection with 
the new sewers of the town. The cost of the canal 
has considerably exceeded the amount originally 
calculated, and has already reached about 27,0001., 
in addition to which the town of Orebro has re- 
cently expended other heavy sums on new drainage 
and water works. 


IMPROVING THE SAMARCAND RaItway. 

Having opened their railway from the Caspian to 
Samarcand, the Russians are now busy discussing 
how best they shall link it with the European net- 
work. In one respect there is already communica- 
tion, the Batoum-Baku Railway providing complete 
steam intercourse beSween Europe and Samarcand, 
subject, however, to two sea breaks—from Odessa 
to Batoum and from Baku across the Caspian to 
Azoun Ada, the commencing point of the Trans- 
caspian Railway. The object Russia has now 
before her is to reduce these two breaks to one, by 
eliminating the Black Sea voyage altogether; and 
with this end in view is discussing two proposals— 
one for extending her Rostoff- Vladikavkaz Railway 
to Petrovsk, on the Caspian Sea, and another for 
pushing down to the same point the railway system 
from Tsaritzin. In either case the European network 
would be then absolutely complete without break 
of any kind, to the Caucasus shore of the Caspian 
Sea ; and the only water intervals between Charing 
Cross and Samarcand would be the bit between 
Dover and Calais, and the sixteen hours’ run by 
steamer between Petrovsk and Azoun Ada. This 
would practically be a finality of improvement, for 
it is a question whether for generations Russia 
will attempt to carry a railway down the Turco. 
man coast of the Caspian and do away with the 
passage across that sea. However, seeing that a 
few years ago nobody dreamed of the locomotive 
running into the city of Tamerlane, it is not pro- 
bable that travellers or merchants will grumble for 
a long time to come at the short voyage across the 
Caspian Sea. With regard to completing the 
railway system to the Caspian itself, the ques- 
tion now is quite upon the carpet, and we 
may expect to see the line commenced in a very 
short time. Apparently the route from Vladikavkaz 
to Petrovsk has the best chance. It has been 
properly surveyed by the Russian Government, 
working plans already exist, and it has been kept 
in the list of ‘‘ urgent” schemes for years. The 
rival route from Tsaritzin to Petrovsk would be the 
more direct line from St. Petersburg to Moscow, 
and is powerfully supported in the Caucasus, but 
it would run through barren steppe country for the 
most part, and simply serve as a complement to 
the Volga-Caspian steamboat service, whereas the 
Vladikavkaz route would not only link St. Peters- 
burg with the Caspian, but also the Black Sea with 
the Caspian, establishing north of the Caucasus, 
from Novorossisk to Petrovsk, a line parallel with 
the line south of the Caucasus from Batoum to 
Baku. This is the route that will probably prevail. 
About two years would be needed to complete it. 


Sourn Arrican Coat. , 
An official memorandum has been issued by th 
South African Commissioner of Crown Lands and 
Public Works with reference to the different kinds 
of coal—colonial and imported—used upon the South 
African Government railways. The memorandum 
is based upon official reports of the results of trials 
made under the special supervision of Mr. D. 
Stephens, chief locomotive superintendent. It 
should be observed that the main coalfields of 
British South Africa lie to the north and north- 
east of Queenstown, and are known respectively as 
the Stormberg and Indwe mines. The two fields, 
especially the Indwe, are regarded as practically 
inexhaustible. The best known mine of the Storm- 
berg group is Cyphergat, but the facilities for mining 
Cyphergat coal are so inferior to those developed at 
the Indwe mines that, while Cyphergat coal can- 
not be delivered at the pit’s mouth at less than 
14s. per ton, Indwe coal can be made available 
for consumption at 7s. per ton. The Indwe 
coal is also of much better quality than Cypher- 
gat coal. At the present time the locomotives 
running upon the western and midland lines 
of the South African system are exclusively worked 
with imported coal, while Stormberg coal is used on 
the eastern lines. The estimated expenditure for 
coal on all three lines is 64,248. per annum. If 
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all the lines were worked with Cyphergat coal at a 
cost of 14s. per ton, the annual expenditure would 
be 63,7421., showing a saving of 506/. per annum 
in favour of Cyphergat coal. Were all the lines 
worked with Indwe coal at a cost of 7s. per ton, 
the annual expenditure would be 19,537/., or a 
saving in favour of Indwe coal of 44,7211. per 
annum, of which should be added some saving in 
respect to wear and tear in connection with the 
distribution of over all the lines of 56,000 tons of 
Indwe coal as compared with 91,000 tons of Cy- 
phergat coal. The Cyphergat coal lies on the 
Eastern Railway, while Indwe coal is 50 miles east 
of the nearest point of the line, so that in any case 
a junction line between the eastern and midland 
systems is required, and to tap the Indwe mines 
effectively an extension further east is also needed. 
A junction line from Bowker’s Park, vid Tarkastad 
to Conway, would be 94 miles in length, and another 
from the Indwe mines to Imvani, would be 54 miles 
long. The cost of these lines would be 750,000/., 
involving an annual interest charge of 30,0001., 
against which might be set a saving of 44,7211. as 
the general result of the use of Indwe coal. It is 
thus contended that the two new lines required 
might really be constructed without involving any 
additional charge for interest to the South African 
Government. 


A Contrast IN RAILway PRoGREss. 

The Times one day this week contained two in- 
structive telegrams in its columns. In one, from 
Calcutta, credit was claimed that 988 miles of new 
railways had been completed during the year. In 
another, from Sydney, Sir Harry Parkes was 
quietly stated to have announced in his speech of 
the financial policy of New South Wales for the 
year, that the Government intended constructing 
1800 miles of railway, at a cost of 11 millions 
sterling. The population of India exceeds 257 mil- 
lions, that of New South Wales a little over a 
million. Such railway progress as the latter is 
pledging itself to, must excite the patriotic pride of 
every Englishman. Wherever the colonies manage 
themselves they unquestionably go ahead in a 
splendid fashion with their railways. The mother 
country alone lags behind in the race. Her own 
network was practically completed years ago, and 
by rights the fostering energy of the Government 
should have been directed to India, where an 
enormous area of extremely populated country re- 
mains to be opened up. Instead of which, to 
all intents and purposes, the progress of railway 
construction in India is so slow as to amount toa 
national scandal. It is time that public opinion 
were directed upon this serious blot. Here is 
plenty of capital waiting to be invested in this 
country, and plenty of room for improvement in 
the iron trade. What is wanted is something of 
that fostering energy which colonial governments 
manage to infuse into their railway policy, but 
which is totally lacking at home. To claim the 
slightest credit for constructing only 900 odd miles 
of railway in such,a vast country as India, betokens 
a low standard in regard to what is really due, 
which we hope to see remedied by the vigorous 
application of public censure. It cannot be too 
clearly understood that much of the recent railway 
construction of India has been of a character valu- 
able for defence, but wholly unsuited for opening 
up the country itself. We note that a few days ago 
the Viceroy proposed putting such railway construc- 
tion outside the budget, and providing for it by a 
special loan. This is the proper policy to pursue. 
Building the railway to Pishin and constructing the 
costly extension across the Kwaja Amran towards 
Candahar are as much part and parcel of the mili- 
tary defence of the country as providing guns and 
bayonets. The Russians have acted on this prin- 
ciple with a significance quite lost on the Govern- 
ment, in building their Merv-Samarcand Railway, 
and if this were adopted with regard to India it 
would be found that the internal railways of that 
country are being constructed ata rate that is a re- 
proach to all concerned. 








AmeRICAN ANTHRACITE.—The official statement of the 
output of American anthracite for January gives a total 
of 2,255,692 tons, against 2,243,312 tons in January, 1887, 
2,338,271 tons in January, 1886, 1,641,803 tons in January, 
1885, and 1,899,572 tons in January, 1884. During 1887, 
the total production of anthracite was 34,641,017 tons, of 
which 10,609,028 tons were produced in the Schuykill 
region, 4,347,060 tons in the Lehigh region, and 19,684,929 
tons in the Wyoming region. The percentage of produc- 
tion was: Wyoming region, 56.82 per cent.; Schuylkill 
region, 30 63 per cent ; Lehigh region, 12.55 per cent. 





THE PHYSICAL SOCIETY. 


AT the meeting of the Physical Society, held on June 9, 
Professor Reinold, President, in the chair, Mr. J. L. 
Howard, D.Sc., was elected a member of the Society. 
The following papers were read : 

** On the Analogy between Dilute Solutions and Gases as 
regards Gay-Lussac's and Boyles and Avogadro's Laws,” 
by Professor Van’t Hoff, presented by Professor Ramsay, 
¥.R.S. Ifadilute aqueous solution of sugar (say 1 per 
cent.) be placed in a vessel A (the walls of which are 
permeable to water but not to sugar molecules) and im- 
mersed in a large quantity of water B, water will pass 
from B to A until a certain difference of pressure exists 
between the inside and outside of A, that difference de- 
pending on the temperature and concentration of the 
solution. The pressure is called osmotic pressure, and 
the walls of A are said to be semi-permeable. Such a 
vessel may be artificially produced by depositing ferro- 
cyanide of copper on unglazed porcelain ; but many of the 
experiments dealt with in the paper have been made with 
the cells of plants, the walls of which form good semi- 
permeable membranes. At constant temperature the 
osmotic pressure is found to be proportional to the abso- 
lute temperature. Similar results have been obtained 
with solutions of KNO;, K.SO,, NaCl, &c., and Soret 
has found that if a solution be heated unequally at diffe- 
rent parts, the warmer parts are less concentrated, just 
as in gases under similar conditions the warmer parts are 
more rarefied. The numerical results are in fair accordance 
with those deduced from the laws above stated. Theore- 
tical proof of the laws are given in which reversible 
cycles and the second law of thermodynamics are made 
use of. By similar reasoning the author concludes that 
‘funder equal osmotic pressure and at the same tem- 
perature, equal volumes of all solutions contain the same 
number of molecules, and, moreover, the same number 
of molecules which would be contained in a gas under 
the same conditions of temperature and pressure.” These 
results are confirmed by Pfeffer’s direct determinations of 
osmotic pressure, and Raoult’s experiments on the 
** molecular lowering of vapour pressure,” and the ‘‘ mole- 
cular depression of the freezing point of the solvent.” 
The latter part of the paper contains applications to 
chemical phenomena. Professer Riicker regretted that 
the names Boyle’s law and Gay Lussac’s law had been so 
persistently made use of in the paper, as he thought a 
wrong impression would be spread as to the nature of 
the phenomena. He also considered it probable that the 
proportionality observed was merely the result of the 
smallness of the ranges over which the experiments had 
been made. Mr. i. Crompton took exception to the 
imaginative character of the reasoning, and thought much 
more experimental proof was required before the results 
could be accepted, for any but very small ranges of con- 
centration. In answer to Professor Reinold, Professor 
Ramsay said the experimeatal data were not obtained b 
Van’t Hoff himself, but were taken chiefly from Raoult’s 
a, yO ' z 

**On a Method of Comparing very Unequel Capacities, 
by Mr. A. H. Fison, D.Sc. One coating of each con- 
denser is joined to earth, and to one end A of a high re- 
sistance (20,000 or 30,000 ohms) through which a current 
is flowing. The small condenser is charged to the P. D. 
existing between the ends A B of the resistance and dis- 
seh into the large one. This is repeated a great 
number of times. If C bea point between'A and B the 
resistance between A and C may be varied until the P. D. 
between them is equal to that between the coatings of the 
condensers after n operations. If the insulated coatings 
be now joined to C through a galvanometer no deflection 
will result, The relation between the capacities C, and 


C, of the large and small condensers is given by (a+? ‘ 
I 
—_ Ras 


» where Ras, Rec are the resistances between 


BC 
A B and B C respectively. 

Since time is required to perform the operations, the 
instantaneous capacities cannot be compared, and accord- 
ingly the measurements are taken after a definite time of 
electrification. A special rotating key was shown for 
performing ten operations per revolution in which a 
trigger arrangement was provided for stopping the rota- 
tion after a predetermined integral number of revolutions. 
The method has been used for comparing a small air con- 
denser with a microfarad. The capacity of the former 
was also calculated electrostatically (correction being 
made for the edges), and that of the latter measured 
electro-magnetically by a ballistic galvanometer. The 
results give a value for v equal to 2.965x10", In these 
experiments the capacity of the rotating key was allowed 
for. Under favourable conditions capacities in the ratio 
of 1 to 1000 or 1 to 10,000 can be compared with an 
accuracy of } per cent. Professor Ayrton thought the 
novelty of the arrangement was in the rotating key, as 
the method of comparing unequal capacities by charging 
the smaller and discharging it into the larger a consider- 
able number of times had been described and used by him- 
self and Professor Perry in their experiments on the 
Specific Inductive Capacity of Gases. 

Mr. W. Lant Carpenter exhibited a new form of 
lantern, recently constructed by Mr. Hughes, of Dalston. 
The mahogany body is hexagonal, and each of the three 
front sides is provided with condensers and projecting 
arrangement. The back side opens to give access to the 
radiant, which in this case is a Brockie-Pell arc lamp, but 
if necessary a limelight can be readily substituted. The 
lamp is fixed to the base board, and the body can be 
rotated through 60 deg. on either side of the central posi- 
tion, thus allowing any of the three nozzles to be directed 
towards the screen. The three sets of condensers are 
placed so that their axes intersect at a point about which 
the radiant is placed. The centre nozzle is fitted as a 





lantern microscope, with alum cell and various sets of 
condensing lens and objectives, and a space in front of 
the main condensers is provided for polarising apparatus. 

e focussing arrangement consists of a skew rack and 
pinion, and a fine screw adjustment, and the whole 
microscope can he easily removed and a table polarisco 
substituted. The right-hand nozzle is arranged for the 
projection of ordinary lantern slides, and the left-hand 
one is provided with an adjustable slit for spectrum work. 
A small table sliding on rails serves to carry the prisms, 
and the same rails support projecting lenses. Professor 
S. P. Thompson congratulated Mr. Lant Carpenter on his 
selection of the Brockie-Pell lamp as the radiant, for, in 
addition to its being a focussing lamp, it is unique in the 
fact that it works satisfactorily on either constant current 
or constant potential circuits. 

** Note on Some Additions to the Kew Magnetometer,” by 
Professor H. Thorpe, F.R.S., and Professor Riicker, 
F.R.S. ‘In their magnetic survey of Great Britain and 
Ireland the authors have experienced considerable diffi- 
culty in making the necessary adjustments of the small 
transit mirror used for determining the geographical N 
point from observations on the sun. To make the re- 

uired adjustments it is necessary to obtain an image of 
the cross wires reflected from the mirror, and owing to the 
large amount of extraneous light, and the insufficient 
illumination of the cross wire the image is difficult to see. 
To exclude extraneous light a tube is placed between the 
transit mirror and the telescope and a small screen placed 
behind the mirror. The cross wires are illuminated by 
light reflected from a small platinum mirror introduced 
between the eye-piece and the cross wires, which are 
viewed through a hole in its centre. The mirror is placed 
at 45 deg. to the axisand reflects a considerable quantity 
of light on the cross wires, when directed towards a bright 
part of thesky. In some cases it is advisable to take 
observations of the sun without first adjusting the transit 
mirror, and afterwards correct the error introduced 
thereby. Todo this a finely divided scale is placed in the 
plane of the cross wires, and from the position of the image 
as indicated on the scale? the correction can be made. 
Observations taken with the mirror in adjustment, and 
others taken when out of adjustment and subsequently 
corrected, give very concordant results. 

The Rev. Father Perry said the improvements described 
were of great importance, for difficulties similar to those 
experienced by the authors had caused him to abandon 
the Kew magnetometer for field work, and to use a theo- 
dolite instead. 








Moeut Locomortivrs.—The Chicago, Burlington, and 
Quincy Railroad Company has recently built at its shops 
at Aurora, a mogul to haul its fast passenger trains. An- 
nexed are some of the dimensions of this engine: Cy- 
linders, 19 in. by 24 in. ; boiler of the Belpaire firebox 
type, straight top, without rise at firebox driving wheels, 


Y|63in. in diameter ; engine truck wheels, 36 in. in dia- 


meter ; tender truck wheels, 36 in.in diameter. The Bel- 
— firebox is placed on top of the frames, and is 108 in. 
ong by 3 ft. 6 in. wide inside. The driving wheels are 
about equally spaced on a 15 ft. 3 in. wheel base. The 
total wheel base is 23 ft. 4in. The total weight of the 
engine is 49 tons. The weight upon the drivers is 41 tons, 
the weight upon the truck is a little over 8 tons; the 
tank capacity of the tender is 3150 gallons. 


Hypravtic Power at SypNey.—Mr. T.S. Parrott, of the 
firm of Parrott and Cameron, of Pitt-street, Sydney, was 
during arecent visit to England, commissioned by a number 
of gentlemen who had formed themselves into a provisional 
committee, to examine the works of the London Hydraulic 


") Power Company, with a view to see whether a similar 


scheme could not be introduced into Sydney. The result 
of Mr. Parrott’s inquiries was that the London company 
offered to enter into an undertaking with the Sydney 
committee to carry out an installation at Sydney, and to 
give it the advantage of their experience. The provisional 
committee at Sydney has since been formed into a com- 
pany ; and the offer of the London company is now before 
it, and will probably be accepted if the necessary legisla- 
tive authority can be obtained to carry out the work. 
Tue TreviTHickK Memoriat.—A meeting of the sub- 
scribers to the Trevithick memorial was held on Wednes- 
day afternoon in Westminster Abbey, by permission of 
the Dean and Chapter of Westminster, in order that the 
memorial window, which has been placed in the Abbey, 
might be inspected. This window is situated in the north 
ue of the nave, and is the third from the west end, being 
next to that erected in memory of Brunel. It consists of 
two finely proportioned lancets, with a quatre-foil shaped 
piece of tracery above. In the painted glass eight figures 
of early Cornish saints are represented, standing in two 
tiers of canopied niches, the name of each figure being 
written on ascroll beneath. A third row of niches below 
has figures of angels holding on scrolls outline drawings 
of some of Trevithick’s inventions—namely, the locomo- 
tive which ran on the experimental railway in 1803, the 
locomotive of 1808, the steam dredger patented in 1803, 
and a Cornish engine and boiler. <A figure of the Arch- 
angle Michael is placed in the piece of tracery, and in the 
canopies at the head of the lights are shields with the 
arms of the See and Duchy of Cornwall. The amount of 
subscriptions at present received is 1862/., and of this sum 
a balance of 796/. remains over the cost of erecting the 
memorial window. With the balance it is proposed to 
endow an engineering scholarship in Owens College, Man- 
chester, and also to institute a triennial medal at the In- 
stitution of Civil Engineers. To — out these proposals, 
however, a further sum of 83. will be required. The 
honorary secretary to the fund is Lieut.-Col. John Davis, 
F.S.A., 2, Edinburgh Mansions, Victoria-street, S,W. 
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SCHONHEYDER’S WATER METER. 


CONSTRUCTED BY MESSRS. BECK AND CO., LIMITED, ENGINEERS, LONDON. 
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| The casing is made of cast iron, the bolts and nuts 
| of wrought iron or steel, the rollers and the central 
face are of vulcanite, the pistons are packed with 
a i See | leather. All other parts are of gun-metal and the whole 
E (s is water lubricated. The grooves in the valve face 
Aye. : 7 Ebonite (Fig. 5) are for lubrication. 
! he stroke of the pistons being positive (being equal 
* L_YEN=—s je —— NN | to the difference in diameter of internal ring, or roller 
| ay ribs path, and central roller) the meter is accurate at large 
and at small rates of delivery—even to a dribble ; and 
Vi owing to the circular movement of the heaviest parts 
ti (pistons and valve), the meter will work, when called 
upon to do so, at exceptionally high speeds without 
injury and with hardly any noise. Owing to the 
circular movement of the valve, its face and the face 
of the stationary seat wear each other to true and 
highly polished surfaces, hence tightness of the vital 
| part is insured. 

The cylinders, being single-acting, will nearly 
always bear on their rollers, but at each turn of the 
centre, when both the in and outlet ports are closed 
for a short time, the cylinders are slightly raised from 
the rollers, this action causing them (the rollers) to be 
always ‘‘ travelling,” and therefore to be continually 
presenting new wearing surfaces. 

The meter is simple in construction and simple to 
repair, not a single bolt, screw, or small pin is used 
anywhere, excepting only the cover bolts ; and when 
these are removed all the working parts can be taken 
out by hand, even without disconnecting the meter 
from the service pipes. There is only one joint to 
make in the meter (and one for the counter gear), and 
any leakage from these can at once be detected, being 
‘‘outwards.” The height of the meter being small it 
is well adapted for placing underground, and will be 
oe | but little exposed to frost. No stuffing-box or piston- 
rod packing is used in the meter. 

For heavy pressures, such as 700 lb. per square inch, 
specially thick casings with extra numbers and strength 
of bolts are used, and the heavy end pressure on 
spindle of counter gear—with consequent high friction 
and leakage at this part—is avoided by using a thick 
glass lens over the counter, so that the whole of this 
gear is under pressure, and therefore in equilibrium. 
All the internal parts are absolutely the same as for 
other meters. 

For boiler feeding, when hot water has to be 
measured, the vulcanite is replaced with gun-metal and 
the leather cups with ‘‘quilted” cups—a kind of 
canvas pressed into cup shape, cut to lengths and 
sewn over, or metallic pistons are used. The meter 

THE engravings on the present page illustrate one of | ing through a non-return valve, and being free to pass | can be used for measuring almost any kind of liquid, 
Schinheyder’s positive water meters. Fig. 1 shows a| away from the eduction port to the outlet, the three | such as oil, beer, milk, cane juice, petroleum, &c. 
vertical section ; Fig. 2 a plan with the cover removed, | pistons will be caused by the pressure acting on their! The manufacturers are Messrs Beck and Co., Limited, 
one of the cylinders with its piston being in section | outer sides to pass alternately in and out of their cy-| of 130, Great Suffolk-street, Southwark, and of 53, 
and the valve partly in section, while a second cylinder | linders, while these reciprocate laterally. The path of | Queen Victoria-street, City, where one of the meters is 
is in elevation, and the third cylinder is omitted, so| the valve (with its attached pistons) is approximately | exhibited working without the cover, so that the 
as to show the piston and its tail-rod more clearly. | circular, and the stroke is limited by a central roller| peculiar movement of cylinders and pistons and valve 
Fig. 3 shows a side view of one of the cylinder wings | depending from the cover and free to revolve on a | can be most readily seen. 
with its facing piece for bearing against the roller and | stud; a ring or “roller path” being formed on the -= 
™,¢ a part of the apr pa ae ; = side of the valve. aula tee i SAFETY LAMPS IN COLLIERIES.* 

e meter consists of a casing which is in halves, e counter gear is worked by a crank, whose pin ? 
tightly fitted together by Maine! spl‘ aieky- anda: jantnaien hte Inthe top of the valve, and isturned| By Mr. WuttiaM arse Pruscs, F a M.R.I. : 
suitable packing ring. Within the casing are three| round through the said circular movement of the - a fine summer’s day t 20 sun mg ee - as aca 
cylinders, each capable of sliding to and fro against | valve. The spindle of the crank passes through the —_ rin thie teditedie, . 14) aon: all ch pram 
roller guides in a line transverse to its axis. Each| central stud. The guide rollers are placed, one above This grea ¢ gift of energy is neither utilised nor | oe ed by 
cylinder, which is open in front, is fitted with a piston | the other, on suitable stationary pins guided both at man at present, though Nature presents us with some 
with cupped leather packing and a tail-rod guide. All| top and bottom, and one wing of each cylinder bears | o¢ i¢ in waterfalls and flowing streams. The sun itself 
the three pistons are formed in one with a central | against a bottom roller, while the other wing bears| hag been more generous. Ages upon ages ago it shone 
valve having passages communicating with one side | against a top roller. . | with resplendent glory on a grand luxuriant flora of a 
of the pistons, and therefore with the cylinders, and| The ports are not parallel to the centre line of their | uniform but flowerless character in a climate warm and 
free to slide longitudinally and transversely on a facing | cylinders, but are placed at a slight angle, so as to|/damp. England formed part of a tropical jungle or 
in the centre of the casing. Through this facing there | compel the roller path to ‘‘cling” to the central roller | swamp, where grasses, mosses, ferns, and oe = 
are four ports or passages, one in the centre, Fig. 5| even at low speeds; in other words, so as to make the | fer, araucaricr, equisetacee, sigiliarie grew and flourished, 

i i : : '. rished, and fell in situ, to be covered up by the follow- 
(triangular), acting as an eduction port, and three| machine always endeavour to take slightly longer | P° lomical formations and compecsed inte these grand 
(oblong) acting as induction ports and arranged around | strokes than it ought to do; the central roller in the a Or at cael ae 6 tag Pepa ie cipal source of ing- 
the middle one. Each of the before-mentioned pas- | roller path restricting this tendency, —__ land’s greatness and wealth. If language be fossil poetry 
sages in the valve has a port passing through the| The cylinders are prevented from twisting round on | 1.4 words condensed history, then coal may be derived 
facing of the valve and so proportioned as to size and | their pistons by suitable guides under the edges of the | trom coelum or xotdos (koilos), and imply a heaven-sent 
position that by the to-and-fro and side movement of | wings ; but there is a slight clearance here, so that gift. 
the valve over the facing, each port is alternately in | the valve will always bear on its face even aftersome| The first authentic account of coal digging dates from 
communication with the induction and eduction ports, | wear has taken place, and will not be held up by the| the reign of Henry III., when Newcastle sent its first 
and the respective cylinders will, therefore, also be in| cylinders. The counter gear is of simple construction, | cargoes by sea to London, and thus gave the mineral the 
alternate connection to induction and eduction. Water |as shown; no small pins or screws are used in the * Delivered before the Royal Institution of Great 
being admitted under pressure to the casing after pass- | arrangement, and the wheels are embedded in vaseline. | Britain. 
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name of seacoal. Early records of the output of coal are 
wanting. 

Tn 1700 it was 2,614,000 tons. 

»» 1800 5, 10,000,000 ,, 

», 1850 it reached 42,000,000 

»» 1886 157,518,482 

A ton of coal occupies very nearly a cubic yard of space. 
Hence this quantity of coal, if placed in Hyde Park, 
would form a mountain as high as Snowdon, and if erected 
as @ wall around the coast-line of Great Britain, it would 
be 6ft. wide and 30ft. high. It would form a girdle 
round the world 3 ft. wide and 12ft. high. We extract 
from the earth twenty times more energy than the sun 
can possibly restore to it by the growth of forest, and we 
are gradually but screly tending towards the time when 
this store of power, heat, and light will be exhausted, 
when our busy hives of industry must seek other shores, 
and when England will perhaps become a summer resort 
for a wealthy Anglo-Saxon race occupying other quarters 
of the globe. 

Coal is not only, like knowledge, power, but like the 
precious metals, it is wealth. The average price of coal 
at the pit’s mouth in 1886 was 5s, per ton, and thus its 
total value was 40,000,000/., but when we consider the 
average price paid for it, we must double, if not treble, 
thislumpsum. The number of collieries open was about 
3500, and since it costs 100,000/. to open a colliery 
2000 ft. deep, when we think of the railways, the canals, 
the ships, <4 shops, the marts employed for its transit 
and its distribution, we can only conclude that the 
capital embarked in this industry must equal, if not 
exceed, the National Debt. 

The hewing and raising of coal is unquestionably a 
dangerous occupation. ‘‘The price of coal is pitmen’s 
lives,” said an old collier to George Stephenson ; 520,000 
persons are employed in our collieries, and the output 
per person is 308 tons; 953 persons met their deaths in 
1886 ; but it is satisfactory to know that a miner’s life is 
more than twice as safe now as it was thirty years ago. 

The number of persons employed per death was— 


In 1856 242 
4, 1886 545 


The number of tons raised per life lost was— 


In 1856 64,700 
+» 1886 188,800 


Most people, if asked what was the principal cause of 
this loss of nearly 1000 lives, would answer ‘‘ Explosion 
of firedamp,” but this would not be true. The principal 
cause of accident is falls of roof and sides. In 1886 there 
were from 


” ” 


Deaths. 
Falls of roof and sides - : ia 461 
Explosions _... 54 129 
Trams and tubs 81 
Miscellaneous ... 282 


Thus falls of roof form 41 per cent. of the whole, and 
explosions 23 per cent. 

xplosions attract immense attention, from their 
publicity and their appalling suddenness and magnitude. 
it is dreadful to take up a morning paper and read of 268 
fellow creatures engulfed, as at Abercarne in 1878, or 164 
at Seaham in 1880; but the daily and steady loss of life 
by ones and by twos fails to get chronicled, and passes 
unheeded by with the very great majority of the 20,000 
violent deaths that occur in these islands every year. 

In order that you may see how coal is won, and hewed, 
and raised, how dangers are incurred and surmounted, I 
will take you into a coal mine—one of the Cannock Chase 
collieries of Staffordshire—by aid of a beautiful series of 
photographs, taken by means of magnesium light by my 
friend, Mr. Arthur Sopwith, the eminent manager of 
those mines. 

1. We commence with a map of Great Britain, show- 
ing bm shaded lines the distribution of the various coal- 

elds. 

2. A view on the surface of the pit’s mouth, showing 
the engine-house, the pulleys, frames and ropes, with 
their motion up and down their respective shafts, the 
banking shed for tipping the raised coal into railway 
wagons and carts, the wagons laden with coal, the trucks 
laden with wood for “‘ cogging,” and timber for treeing, 
supporting, and strengthening. This particular pit raises 
about 1000 tons in eight hours, and it employs from 500 to 
600 men. 

3. This is the top of the shaft, with the cage in position 
ready to descend with an empty tub. Every pit has two 
shafts, the up-cast and the down-cast, for working and 
ventilation. They vary from 10 ft. to 20 ft. in diameter. 
This particular pit is 360 ft. deep, but there are several 
in England over 2000 ft. The rate of descent is 18 ft. per 
second, or about 20 miles an hour. 

4. This is the bottom of the shaft; the tub, laden with 
coal, just brought from the working face, the man in the 
act of running it on to the cage, and his hand in the act 
of signalling to the surface. - 

5. An overman’s cabin hewn out of the coal, the under- 
viewer making his report of the condition of the mine 
after his morning inspection. 

6. The engine plane or level, which is 2000 yards long. 
A hewer, pike in hand, meets the underviewer with his 
** Clanny,” and learns the state of the mine. The truck 
is worked by an endless rope, it has a double way, the 
laden tubs drawn towards the shaft, and the empty tubs 
towards the workings. It will be seen that the roof is 
strengthened by iron bars instead of the timbers generally 


used. 

7. Clipping a tub to the rope by means of a shackle and 
coupling. The ordinary cross timbers or bars are here 
shown supporting the roof. 





8, A level branch off the engine-plane. Horses or ponies 
now take up the work and draw the empty tub through a 
** gob” mos 2 ¥ road through the whole working—to the 
working face or long wall. Though a horse in the pit 
does scarcely one-half of the work of a horse on the surface, 
it lives aslong. There are horses that have never seen 
daylight for sixteen years. 

9. A road near the face ; men resting from their work, 
taking their lunch or ‘‘ jack bit.” 

10, The end of the road, the tub taken off the rails and 
dragged to the face. 

ll and 12. The working face. Undercutting ; taking 
away the hard under-clay preparatory to blowing or wedg- 
ing down the superincumbent coal. 

13. Punching a hole for blasting with powder. The 
mode of supporting a ‘‘gob” road by cogging is very well 
shown in this slide. 

14. A way end, showingthe result of a blast. 

15. ** Bannocking” or holing the top; the reverse to 
undercutting, the charge being put in at the bottom and 
the explosion acting upwards. 

16, Drilling a hole for a lime cartridge. The anomaly 
of using gunpowder and safety lamps in the same place is 
destroyed by the use of caustic lime, which forces out 
the coal by the expansive action of water on the lime. 

17. The act of watering the lime by pumping. 

18. The result, the fallen coal, 

19. Building a cog-wall—a strong boundary to the 
‘* goat” or gob, which consists of the refuse of the old 
working and the subsident roof. 

20. Rock ‘ ripping,” clearing a roof which has sub- 
sided and reducing the height of the way, so as to leave 
room for the horses to go through the old working. 
This is the most dangerous operation connected with coal 
mining. 

21. Setting trees or upright timbers to support the roof. 
Each tree or stanchion has a cap or lid, and they are 
placed 6 ft. apart. 

22. Drawing timber by means of a chain for use again, 
soas to allow the roof to fall or subside uniformly, aud not 
to break up in pieces. 

23. Examining a waste for gas. This is done two or 
three times a day by special firemen with the ordinary 
safety lamp. 

24. Tapping old working for water; a source of great 
trouble in collieries. 

25. Trying the roof. 

26. A surveying party. A fault in the seam is shown 
in this slide. 

27. The furnace used for ventilation. This has now been 
abandoned for more perfect and less wasteful mechanical 
contrivances. 

I have shown you most of the operations connected with 
the winning and working of coal; some of the risks the 
miner incurs; some of the troubles arising from gas, 
water, and falling roofs; and one of the modes of pro- 
ducing ventilation —the chief prevention of accident. What 
our mines could have been in days gone by it is impossible 
to conceive ; now mechanical appliances are so admirable 
that many mines are as perfectly ventilated as our homes, 
The temperature below ground is so uniform—50 deg. 
Fahr. at 50 ft., rising 1 deg. foreach 55 ft.—the formations 
are so dry that I have actually heard it proposed to 
establish a sanitorium for consumptive patients under- 
ground, lighted by electricity, and supplied with every 
luxury. 

All mines are required to have two shafts, one the 
intake or downcast, the other the return or upcast, and 
the workings are so interlaced with ways and roads, doors 
are inserted here and there to direct the current, anemo- 
meters are used to measure it: rate of flow, that any ordi- 
nary inroad of gas is swiftly swept away. Firedamp, or pit 
gas, is marsh gas (CH,). It oozes out gently from the 
exposed seam, or sometimes it bursts out through some 
fissure with great force, forming what are called 
“blowers.” If it be mixed with air, in the proportion of 
from 5 to 9 per cent. of gas, it becomes highly explosive, 
and is the prime cause of those fearful disasters that have 
made coal mining so terrible. 

In gasless mines candles always have been and still are 
used, but in early days, in foul places, men had frequently 
to work in the dark, or to be content with the feeble illu- 
mination of the phosphorescence of decaying fish. It is 
remarkable how the eye adapts itself to feeble light, and 
in the Cimmerian darkness of a coal mine even phospho- 
rescence has a useful illuminating effect. In many places 
they used the steel mill, a disc of steel rotated rapidly 
against flint, giving light by the shower of sparks thrown 
down. It is most remarkable that no scientific thought 
was devoted to this subject until 1815. In 1813 Dr. 
Clanny, of Newcastle, had devised a very poor lamp, the 
air to suport which was driven by bellows through water ; 
but in 1815 Sic Humphrey Davy devoted his powerful 
mind and skilful hands to solve the question, and speedily 
invented in this very Institution his immortal safety 
lamp. It is a remarkabie coincidence that in the same 
month another powerful but untutored mind, by strong 
observant powers and pure mechanical reasoning, had 
arrived at very nearly the same result ; and even to this 
day the affectionate remembrance and name of the eminent 
Northumbrian brakesman, George Stephenson, is main- 
tained by the use of the “Geordie,” in his old home, the 
Killingworth Colliery. 

Davy’s classical paper was read before the Royal 
Society, on November 11, 1815, and was entitled ‘On 
the Firedamp of Coal Mines ; and on Methods of Lighting 
the Mine so as to Prevent Explosion.” He showed that 
flame would not pass through small tubes and apertures, 
and how in comparatively still air, however charged with 
gas, a wire gauze surrounding the flame so reduced the 
temperature by radiation that explosion was impossible. 
Ingress of air and egress of products of combustion are 
resisted. He showed that a flame so protected gave im- 


mediate intimation of the presence of gas by burning 
dimly, and by becoming capped with a blue flame, or 
aureole, that though the wire gauze became redhot, it still 
radiated away the heat sufficiently to prevent its reaching 
the temperature point of explosion. He also pointed out, 
which has been strangely neglected, until enforced re- 
cently by the Royal Commissioners on Accidents in Mines, 
that it failed to act in a current of air, but that this effect 
of currents could be diminished by shielding or protecting 
the inlet of air. 

The main principle discovered by Davy is the basis of 
all safety lamps burning oil or spirit, but several depar- 
tures in form have been proposed at different times. The 
* Geordie ” is in reality a Davy lamp with a glass shield. 
The “‘ Jack” lamp is a Davy in atin can. The ‘‘ Clanny” 
is a Davy lamp with the flame portion surrounded by a 
thick glass cylinder to increase the emission of light, and 
now with a bonnet or shield to protect it from currents of 
air. The ‘‘ Mueseler,” or Belgian type, is a ‘‘Clanny” 
with a central metallic cone acting as a funnel to increase 
the draught, and therefore the light. The ‘‘ Marsaut,” 
or the French type, is a bonnetted or protected ‘* Clanny,” 
with two or three gauzes added to increase the security. 
The number of lamps is legion. A new intake here, a 
fresh egress there, a new direction to the currents of air 
feeding the flame, a change in the form or character of 
the wick, a lock, a different form of pricker, a shut-off 
or extinguisher (automatic or manual), is quite sufficient 
to justify a new patent and a new name. The Royal 
a experimented upon 250 different kinds of 

amps. 

Since the commencement of the year a new Act has 
come into force rendering it unlawful to use the plain 
**Davy,” “Stephenson,” or ‘‘Clanny” lamp in mines 
where safety lamps are necessary. They must be shielded, 
and great numbers are being converted into bonnetted 
** Marsauts” and ‘* Mueselers.” They are also being con- 
structed to burn the best vegetable oil (rape or colza), to 
which one-third mineral oil is added, as recommended by 
the Royal Commission, to enhance the light-giving power 
of the lamp. These converted lamps have baffled all 
attempts to explode them in currents of explosive gases of 
very high velocity, and under the most rigid tests, 

There are several objections to these oil lamps. They 
go out, or are put out when danger exists; they render 
the most important and essential duty, examination of 
the roof, difficult and insufficient. If they become extin- 
guished by accident or design, much time is necessarily 
wasted in getting them relighted, an operation that must 
be done at or near the shaft, perhaps two miles away from 
the working face, and which therefore reduces the output 
of coal and the earnings of the collier. The light they give, 
even at the best, is very small, about one-third to half of 
a candle, 

There are several dangers present. The Royal Com- 
mission said : ‘‘ The source of light within the lamp should 
be unable under any circumstance, at all likely to occur 
in working coal to cause the ignition of an inflammable 
mixture of firedamp and air, even when this is passing at 
a high velocity.” But glasses break by water, heat, falling 
coal, and accident. Joints get loose and bad even when 
protected by asbestos washers. 

They prove a constant temptation to the thoughtless 
and callous to get a light. The perfect light does not 
exist at present, but while these mechanical lamps are 
very excellent in their way, electricity seems likely to 
step in and supply their deficiencies and fill a decided 
want. An electric lamp can be made to give any desired 
amount of light, but anything between half a candle and 
a candle seems easily attainable, and suca a light can be 
maintained steady and bright in explosive gases and in 
strong currents of air. They are simple in construction, 
easy of inspection ; they are not likely to be extinguished 
in handling like the Mueseler; but they do not act as 
detector of the presence of gas, and they might explode 
gas if their protecting glass shield were accidentally 
broken. : 

Itis remarkable that Davy himself in 1815 experimented 
with an arc lamp in a closed vessel of glass, but it was not 
until 1865 that a practical lamp was proposed for col- 
lieries. Dumas and Benoit used a small Geissler tube 
illuminated by sparks from an induction coil and excited 
by a primary battery ; but it was heavy—it wasa kind of 
knapsack to be carried on the back, and it met with no 
success, 

Mr. Swan has been more successful. The great success 
of the glow lamp, in the introduction of which he has 
played so prominent a part, and the perfection of the 
secondary battery, have enabled him to produce a lamp 
that compares in weight and size and light with the best 
mechanical lamp. Eight hundred of these oe are in 
constant use in the National Colliery in the Rhondda 
Valley in South Wales, and 1600 more are on order for the 
Risca and Abercarne Collieries belonging to Messrs. 
Watts, Ward, and Co. They are giving great satisfac- 
tion, A collier told me that the electric light was ‘as 
good as the moon.” ‘The lamp batteries are charged a 
great number at a time in blocks at the pit bank. 1 

Mr. Pitkin has also been very successful in making 
light portable lamps, and they have been practically used 
in Cannock Chase and at the Tyldesley Collieries in 
Lancashire. 

The “Sun” lamp is another ve romising form, 
worked by secondary battery. It is light—3 lb. 12 oz. ; 
it gives 1} candle, and this is maintained for ten hours. 
Secondary cells usually require about twelve hours charge 
toemit a ten-hour discharge, but this cell will give a ten- 
hour discharge with four hours charge. It is fitted with 
a safety appliance—a plan patented by Mr. Sennett in 
1882—by which the lamp is automatically switched out 
the instant that the outer protecting glass is broken or 
cracked, so that contact between the hot filament of the 





lamp and the explosive gas is prevented. This safety 
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appliance has been tested by Mr. Rhodes at the Ald- 
warcke Colliery in actual explosive mixtuers. 

Many efforts have been.made to introduce primary 
batteries for the same purpose, but up to the present 
moment I have only seen one—the Schanschieff —which, 
in efficiency, lightness, and economy comes up to the re- 
quirements of a safety lamp. A primary has this advan- 
tage over asecondary battery—that it is charged at once by 
an operation as simple as that of trimming a Davy. To 
trim a Davy means thorough cleaning, inserting a fresh 
wick, pouring in new oil. A primary battery means 
pouring out old, and pouring in fresh solution. 

Occasionally zincs require renewal, but all these opera- 
tions are within the intelligence of the collier, and the 
lamps need not go to the surface. The simplicity of the 
operation has distinct merits of its own that compensate 
for the extra cost of the materials used. 

The chief charm of the electric lamp is not the greater 
light that it gives, but the power it gives to the viewer 
to examine the roofs of the ways and workings; it is so 
extremely portable and handy ; it can be put anywhere ; 
the battery can be placed on the ground or suspended by 
a spike to a tree, and the lamp can be fixed in the cap or 
around the waist; it can be put anywhere, and used 
anyhow. 

Mr. Sopwith, at Cannock Chase, has been taking heavy 
batteries to the working face, and using bright 5-candle 
lamps in reflectors, so as to illuminate the working face 
with a light which in that region is comparable to day- 
light. The men are charmed with it. 

The chief defects of the electric lamps are their fragility, 
the liability of the carbon filament to break, the weight 
of the battery, and the absence of gas detection ; and 
these defects have been very much enhanced by imperfect 
construction and injudicious details. Electricians have 
not spent sufficient time in the lower regions, and prac- 
tical colliers have no time to go to the laboratory. hen 
the two professions are properly amalgamated we shall 
very likely obtain the true safety lamp. 

The electric lamp is not a firedamp detector, but an 
electrical appliance for this purpose is easily added. 
Liveing and Swan have done this; but it is doubtful 
whether a more efficient detector than the Davy exists, 
and whether an apparatus that is so thoroughly under- 
stood, and so thoroughly practical, will be superseded for 
a purpose for which it seems so eminently adapted. 

Vouust conclude, especially in this place, with more 
pregnant words than Davy’s own: ‘* The gratification of 
the love of knowledge is delightful to every refined mind ; 
but a much higher motive is offered in indulging in it 
when that knowledge is felt to be practical power, and 
when that power may be applied to lessen the miseries or 
increase the comforts of our fellow creatures.” 





GUN-COTTON SHELLS AND FORTIFICA- 
TIO 


The Influence of Modern Gun-Cotton Shells in the Attack 
on, and Design of, Fortifications.* 

TuE reduction of the French forts which hermetically 
close the eastern frontier as far as the gaps between 
Verdun and Montméddy and Toul and Spinal, has long 
occupied the serious attention of the German staff. Any 
advance of a German army into France without previously 
subduing several of these forts and thus rendering them 
innocuous, is out of question. The forts are armed 
with some forty guns of heavy calibre which deliver an 
annihilating fire on any corps passing between them, and 
they could neither be silenced nor destroyed by the Ger- 
man field artillery, however numerous its guns may be. 
Even if separate divisions should succeed under cover of 
darkness in passing the line of forts with more or less loss, 
the transport and ammunition trains would come under 
fire to such an extent that their passage is inconceivable, 
and all communication with the advanced corps would be 
impossible. Even, again, if the German siege artillery 
were brought up in overpowering numbers it would not 
be possible with their present natures of ammunition to 
reduce. the trench forts with the rapidity which the neces- 
sities of the case demand, as the substantial protection of 
the forts affords an ample security to the guns of the 
defence. 

It becomes, in consequence, a matter of necessity for 
the Germans to procure some description of projectile 
which shall be capable of destroying within a very short 
limit of time the defences of the French forts and of ren- 
dering them and their armaments unserviceable. For this 
purpose not only are shells of a different character re- 
quired, but above all a far more powerful explosive is 
needed. 

The German artillery, in opposition to the French, 
decided against melinite in favour of gun-cotton as a 
burster for shells, a substance already adopted by the 
German Navy for projectiles of large calibre and tor- 
pedoes. These shell fulfil the object of perforating in 
the shortest time and with absolute certainty the pro- 
tection given in the opposing forts, of acting as mines in 
the cavities formed, and of rendering the occupation of 
the structure assailed absolutely impossible. It is no 
longer a secret that during last autumn and winter the 
15 cm. and the short 21 cm. German guns fired at Kum- 
mersdorf with high bursting charges of gun-cotton, suc- 
ceeded in perforating the defence of forts, which were 
specially constructed so as to represent one of the French 
frontier forts, and in reaching the parts best covered, 
such as the magazines, &c., with overwhelming effect— 
a notable and important triumph for the German artillery. 

Artillerists have studied the properties of guu-cotton 
foralong time. Ten years ago it was experimented with 





* Translated from the ‘‘ Schweizerische Zeitschrift fiir 
Artillerie und Genie,” December, 1887. 








at the Government gun-cotton factory at Hanau under 
the direction of an officer of the German staff, and in the 
end the disadvantages in its use were overcome, and it 
was produced in a form which places it in the first rank as 
an explosive for shells, damp cotton specially prepared 
being now used for that purpose. It is carried on service 
in a moist state, and to explode it a primer of dry cotton 
with a special detonating composition is employed. The 
construction of this primer is kept secrat. The damp 
state of the cotton gives security against premature 
or spontaneous explosion, tendencies which were rightly 
considered defects in the use of the earlier forms of gun- 
cotton. 

The great safety in transport and use of gun-cotton now 
obtained is due not only to the experiments at Hanau, 
but also to others made by the firm of Von Forster and 
Wolff at Walsrode, in Hanover, who, in 1883, took out two 
patents, one for a mode of preserving gun-cotton, the 
other for the construction of ashell fitted with that sub- 
stance. 

Von Forster’s method of preserving gun-cotton consists 
in dipping the cotton either in a dry or moist state into 
ether for 15 to 20 seconds, whereby a very thin, hard, 
yellowish- brown film is formed on the surface of the cotton, 
rendering it waterproof, and giving it the semblance of a 
piece of wood. Tee of ether, nitrobenzol, or any 
fluid which dissolves the cotton, can be used. This film in 
no way decreases the explosive qualities of the gun-cotton, 
but it prevents its losing its consistency and decomposing. 
It preserves the requisite degree of moisture, and prevents 
paraffin soaking in. As, however, the skin is not abso- 
lutely impermeable, water finds a passage and the cotton 
is modified by keeping. Von Forster, however, states 
that under favourable conditions this disadvantage can be 
neglected, as experience has shown that gun-cotton un- 
provided with « protecting film loses its moisture in a 
few days if exposed toa current of dry air, whereas the 
protected cotton retains its moisture for many weeks 
underthe same conditions. On the other hand the skin 
is soslight that it does not interfere with the rapidity of 
ignition. 

In case dry cotton charges should be preferred, Von 
Forster recommends dipping them in ether, closing the 
channel for ignition by means of a paper washer, and 
giving the charge a bath of paraffin, which adds a second 
impervious lacquer. 

Von Forster, it should be added, disapproves of the use 
of gun-cotton impregnated with paraffin, as prepared in 
the Kruppamiihle Factory in Schleswich. This, he states, 
is secure neither against decomposition nor accidental 
ignition ; it is as liable to explosion as dry cotton ; and is 
more sensitive to concussion than the wet cotton, being 
exploded by three successive rifle bullets, which would 
have no effect on gun-cotton containing 15 per cent. of 
moisture. 

The projectile, which forms the subject of the second 
patent, is a cast-iron shell in two parts screwed together 
and filled with discs of compressed gun cotton. Towards 
the base of the shell a detonator is placed, connected by a 
channel with the gun-cotton placed above it. The shell 
is fitted with a common percussion fuze, which communi- 
cates with the detonator by a primer either of granular 
gun-cotton, or the same substance mixed with meal 
powder. The patent does not specify how the detonator 
is fixed in position. This arrangement was chosen after 
experiments made with gun-cotton exploding in the 
open air, and the following results were also determined. 
The force of gun-cotton varies with itsdensity. It ismore 
powerful in a moist state than when dry. It is best to 
ignite the charge as far as possible from the point of 
attack, and an axial channel through the charge increases 
the effect of explosion. 

It does not appear that these shell as described have 
been tried, and the most recent experiments with shell 
exploding in the open do not seem to confirm the conclu- 
sions as to the position of the detonator and the value of 
the axial channel. The endeavour was made to improve 
the shell by charging it through the fuze hole, leading to 
a further patent in May, 1885, for another mode of 
charging shells and of securing the explosive contents. 

The gun-cotton in this is used in the form of prismatic 
grains, made by cutting up the compressed discs, and to 
the charge of wet cotton 200 grms. of dry cotton are 
added. hen the charge is placed in position the neck 
of the shell is closed by a plug, leaving space for the fuze 
and detonator, which is pierced by a curved channel 
through which paraffin at a temperature of 75 deg. to 
80 deg. is poured. The paraffin fills all the interstices 
between the grains, and as it hardens forms the whole 
into a compact mass. 

The fuze is the same as the German percussion fuze, 
model 1873. The cupped part of this is lengthened and is 
open at the base, inclosing acapsule which contains 1 grm. 
of fulminate, surrounded by an india-rubber ring and 
washer. The whole is fixed by a screw. By slightly 
modifying the arrangement a delayed action fuze is 
obtained. To secure the immediate action of the capsule 
on the charge the former is surrounded with a primer of 
10 grms. of dry gun-cotton, protected against ion 
by an india-rubber ring. The shells are kept in store 
loaded, but the fulminate and fuze are only inserted when 
required for use. 

he German Government delivered in the spring of 
1885 to the Walsrode- Works a cast-iron 15 cm. gun for 
trial of this mode of charging shell. Shells 2 and 24 calibre 
were used, weighing with lead coat 27 kg. empty and with 
an internal capacity of about 2dm.3 Each shell hada 
charge of 1.35 kg. gun-cotton, 20 per cent. moisture, in 
rectangular grains 10 mm. by 20 mm., with 200 grms. dry 
cotton in cubical grains of 6 mm. The powder charge was 
1.5 kg., distance of butt 70 m. ; velocity of shot at 30m. 
being 245 m. Of five rounds none burst prematurely, two 
were set for delayed action and formed larger cavities than 











the other three. The shell were shattered into very small 
pieces, none of which exceeded a few millimetres in size. 
A hail of small pieces was thrown back more than 70 m. 
A loaded shell was then embedded in the butt and ex- 
ploded, producing a crater about 2 m. diameter, 70 cm. 
deep, and 1.25 m.? in capacity. 

on Forster thereupon adopted a new position for the 
capsule—of which he gives no information—but which 
seems to have given good results, and the trials were con- 
tinued to test all the points in his system. 

For this payee blind shell were fired with primers of 
wet cotton. The detonators were found unexploded, 
This was followed by loaded shell without primers or 
detonators. The charge of gun-cotton was found to be 
neither consolidated nor altered. Filled shell with primers 
were then fired against the butt strengthened with wood 
baulks and iron rails, but the shell failed to explode; the 
butt was still further strengthened sufficient to break up 
a blind shell on impact. Under these conditions the charged 
shell for the most part burst. In some cases, however, 
they rebounded uninjured. 

inally, fully charged and fitted shells were used, more 
than 200 rounds of 8.8 cm. shell being fired with a velocity 
of 450 m., common shell filled with gun-cotton were fired 
with a velocity of 200 m. from the rifled 15 cm. mortar and 
from the 15 cm. gun witha velocity of 400m. These guns 
fired also steel shell 6 calibres long fitted on the same 
system. No premature burst occurred, and the bursts were 
in all cases satisfactory. 

On exploding an 8.8 cm. 7 kg. cast-iron shell at rest, 
200 pieces over 10 grms. and 600 under 10 grms. were 
counted. An 8.8 cm. steel shell, 6.64 kg. in weight, gave 
23 large pieces weighing together 2.26 kg., and 127 weigh- 
ing 2.865 kg. A cast-iron 15 cm. shell, weight 27 kg., 
gave 376 pieces over 10 grms., and 828 under-pieces under 
10 grms. in weight were found to pass through wood baulks 
25 cm. thick. A 15 cm. shell 6 calibres long, with a e 
of 9.935 kg. gun-cotton, sunk vertically in the ground, the 
base 25 cm. beneath the surface, gave acrater 4 m. broad, 
1.30 m. deep, and 7 m.* in capacity. With a burster of 
16 kg. the following dimensions were obtained: 5.1 m. 
diameter, 1.56 m. depth, 12 m°, contents. 

In November, 1885, it was announced that the 
German Government had adopted the Walsrode gun- 
cotton for shell bursters, 

In 1882 the German artillery commenced experiments 
with shells filled with gun-cotton on its own account, the 
original experiments being to determine the possibility of 
using high bursting charges with the 21 cm. mortar. Steel 
was used for the shell instead of iron so as to increase the 
strength of the walls and permit the employment of larger 
charges, and the length of the shell was carried to 5 
calibres, 

The following is a description of the 21 cm. mine shell : 
The shell is formed in two parts screwed together. The 
gun-cotton is contained ina zinc case and consists of small 
discs of compressed cotton 5 mm. thick with 20 per cent. 
moisture. A primer of dry cotton is placed in the upper 
half of the shell which is pierced by a central channel for 
the quicksilver detonator. When the burster is placed in 
its case a wooden tube is inserted in the channel for the 
detonator, and paraffin is poured in to fill the interstices. 
A metal plug then closes the case in which an opening is 
left for communication with the detonator. When the 
burster is in place the head of the shell is put on and a 
metal cylinder inserted which fixes the burster and re- 
ceives the fuze and detonator. 

The use of compressed gun-cotton discs permits of the 
use of a charge about one-third heavier than when 
the gun-cotton is inserted in grains, but in the latter case 
making the shell in two parts can be avoided. 

General Brialmont states that in 1883 experiments were 
made with the 21 cm. mortar against casemates of strong 
brickwork 1 m. thick covered with 80 cm. concrete and 
1m. to1.5m. of earth. Shell 6 calibres long with 19 kg. 
of gun-cotton as a burster, perforated the structure and 
burst inside. It was further observed that the 21 cm. 
shell, with a burster of 26 kg., fitted with delayed action 
fuze penetrated 4 m. into sand. A casemate 1 m. thick, 
with 3 m. sand, would be peforated by such a projectile, 
which 5 m. of protection are uired to keep out. The 
craters in the sand measured 4.80 m. in diameter, 2.4 m. 
deep, and were about 15 m.* in capacity. 

The trials were extended to shells for other natures of 
guns, especially the 15 cm. and 28 cm. mortars. The 
burster of the last is given as 50 kg. 

e question, what influence the use of high explosive 
bursters has on the construction of fortifications, is two- 
fold. It embraces the technical side, the construction of 
bomb-proof protection, and the tactical side, the general 
features of fortifications. 

How should horizontal protection be disposed so as to be 
proof against vertical fire with heavy 21cm. and 28 cm. 
shells filled with gun-cotton? The answer is to be found 
ee the Kummersdorf experiments in 1885 and 
1 


The readiest and cheapest means of increasing hori- 
zontal protection seems to be by adding to the thickness 
of earth superimposed. In view of the penetration of the 
heavier shells General Brialmont considers 5 m. of earth a 
sufficient protection. This thickness is based on the 
assumption that the shells fitted with delayed action fuzes 
curve on their path through the sand or earth, and would 
not reach in a direct line a casemate protected by 5 m. of 
earth, which would in consequence be uninjured by their 
explosion to any serious extent. 

Hewever correct this view may be, there are consider- 
able objections to increasing the earth protection. In 
fortresses of modern type this cannot well be done, 
through lack of s available for the purpose, and also 
because it would necessitate a complet: modification of 
the independent portions of the general structure. Ad- 
mitting that 5 m. of earth will under all circumstances be 
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sufficient to secure the casemates against the effect of 
individual rounds—which is by no means a certainty—the 
question arises, how long this protection will retain its effi- 
cacy, when craters of 15 cub. metres capacity are formed 
in it? The first shell which struck into such a crater 
would perforate the casemate behind, and in the case of 
28 cm. shells, even 5 m, of earth would be quite inadequate. 

The Dutch are of opinion that the use of increased 
earth thickness as a means of securing bomb-proof struc- 
tures, can only be considered exceptional, and only 
applicable in those cases where the space available admits 
of extraordinary thicknesses being used, so as to avoid 
local thicknesses. The disadvantage from a tactical point 
of view of these high and easily visible mounds should 
also not be overlooked. 

To increase the thickness of the casemate itself, pre- 
serving the present amount of earth protection, seems 
equally unsatisfactory. At Kummersdorf increased thick- 
nesses of casemates proved of no avail, a result easy to 
comprehend, as the earth overlying would in that case in 
no way prevent the shell reaching the casemate, and pro- 
bably passing through it, and there is the additional fact 
that the effect of the shell is enormously increased by the 
earth which surrounds it at the moment of explosion. 
According to the formula used in calculating the de- 
structive effect of shell in masonry under the given condi- 
tions, it appears that even casemates 1.8 m. in thickness, 
and protected by earth, would be easily perforated by the 
21 cm. shell, and it is evident that even if the casemate is 
made strong enough to resist the explosion, each shell 
would form an enormous crater in the earth protection, 
which would largely add to the chances of destruction by 
the following projectiles, 

This last consideration gives perhaps an indication of 
the direction in which the solution of the problem of pro- 
viding efficient bomb proofs must be looked for. 

he endeavour must be made, first, to diminish the 
effect of the individual shell on the covering by prevent- 
ing penetration, and, as far as circumstances will permit, 
to arrange that the explosion will take place under the 
most unfavourable conditions for effect; and, secondly, 
that the exploding shell should form as little as possible 
points of attack or vulnerable spots for following rounds. 
The effect of the explosion must, in short, be localised. 

The preceding essentials are, to a very small degree, 
satisfied by the actual protection as now constructed, in 
which, for example, the earth protection at half it height 
has a horizontal layer of hard concrete, nor by the pro- 
tection which Schumann proposed, consisting of his well- 
known casemates, ogival in section, which are built up of 
curved iron I beams and vaulted partition walls, with a 
horizontal layer of concrete 1m. thick as a protection 
against mine shell. The breadth of this layer he makes 
such that the shell which penetrate farthest are still kept 
at such a distance from the wall of the casemate that this 
is protected against their explosion, whilst a shell which 
falls in the concrete explodes there, and thus is unable to 
reach the casemate. All this is quite correct, only it 
should not be forgotten that the first shell equally with 
the last makes a wide breach in the concrete layer and 
throws out an enormous crater of the superposed earth. 
Against isolated shots the protection will suffice, but the 
effect of a shell is not adequately localised, and a subse- 
quent shell striking in a point cha | hit would probably 
reach and destroy the casemate, t seems, therefore, 
necessary, in order to satisfy the requirements stated 
above, that the protection must be formed of a hard and 
solid material, and it thus appears that earth can n 
longer be relied on to give bomb-proof protection. 2 

ree natures of structures may be compared in respect 
of their power of resistance and cost. 

1. Massive protection of concrete covered on the upper 
side with a hard layer. 

2. Light iron or concrete structures covered with earth, 
and surrounded with concrete, made hard on the surface. 

3. Armour. 

The Austrian trials with the 21 cm. mortar carried out 
in 1875 gave a penetration to the common shell filled with 
powder weighing 87.2 kg. into masonry of .85m. to .9m. 
it is certain that the heavy gun-cotton shell will penetrate 
considerably desper. But it appears from the Kummers- 
dorf trials that a horizontal protection of good concrete 
3m. thick without earth covering is able to resist single 
hits from heavy gun-cotton shell. But the effect of these 
shell will not be sufficiently localised if ordinary concretes 
are used, and danger will arise from the following hits, 

It is age that by the use of concrete of exceptional 
strength and hardness (as, for example, the cement made 
in France, which was also used in Bucharest), a complete 
localising of the effect will be obtained. If this is not the 
case recourse must be had to a hard covering over the 
concrete so as to prevent penetration. Should this not be 
completely effected the shell in any case would only par- 
tially penetrate before bursting, and its effect would con- 
sequently be far less distributed than in a soft material. 
Several materials are applicable for the hard surface pro- 
tection above mentioned. In fact, the harder and stronger 
they are the better will they carry out their object, though 
of course in making choice.of one its cost is a serious con- 
sideration. 

Columnar basalt is a cheap material. It is very hard, 
but is found only in small columns of irregular section, so 
that numerous and often wide gaps are inevitable which 
offer many points of ingress for the shell. Granite is also 
hard, but it is very brittle, though considerably more 
durable than basalt. It has the advantage of being 
worked in large blocks, which it will probably be found 
necessary to solidly anchor in the concrete, 

Tron as a material is superior to all others in hardness, 
strength, and resistance. 


iron plates, blocks of chilled cast iron, and blocks of ordi- 
nary cast iron (which is their order in respect of cost), is 
very much more durable than the stone and cement 
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work mentioned above. It is alone suitable in cases 
where a great height of protection is forbidden, and con- 
ooqeuily concrete or other coverings cannot be employed. 
rought-iron plates have great advantages from a con- 
structive point of view, the joints are small and well 
closed, and the quality is maintained in slight thicknesses 
(2in. to 22in. thick plates on concrete will perhaps prove 
sufficient). Chilled cast iron is very hard, admits of the 
minimum penetration, and is probably also the least 
affected by explosions on its surface. As it is, however, 
brittle to some degree, it is necessary to use it in great 
thicknesses, which makes it particularly heavy and costly. 
Naturally to save expense it should be produced at home. 
Ordinary cast iron is the cheapest of all armour materials. 
It is sufficiently tough and hard to prevent penetration by 
common shell. The advantage of its low price is shown 
chiefly when it is used in small blocks, which, however, 
are disadvantageous from a constructive pointof view. It 
is perhaps best used in the form of plates of very great 
thickness. Each material has its good and bad side, the 
uestion of its mode of application and of the necessary 
imensions can only be decided after practical trial and 
estimates of cost. 

It is desirable to support the overhead coverings with 
curved iron plates and I beams, less for the direct increase 
of resisting power in the protection against the de- 
scending and explosive action of shells, than to guard 
against the breaking away of the concrete along the in- 
terior side, and above all to support the pieces into which 
the protection may be broken by cracks formed by 
numerous hits. 

From the foregoing considerations it appears that atten- 
tion should be given in the construction of bomb-proof 
structures not only to the horizontal covering itself, but 
also to the supporting and lateral walls, and to the front 
and rear retaining walls. The form of the supporting 
walls follows from the construction already mentioned ; 
the lateral walls should be changed as little as possible. 
If they are to be protected against gun-cotton shells 
striking behind them, they must be made of considerable 
wae & 

The rear retaining walls must naturally in all cases be 
protected by earth against direct fire, since every shell, 
even those of gun-cotton, which strikes near this wall will 
always be entirely inclosed, Against this unfavourable 
factor can, however, be placed the fact that this line of 
masonry is only exposed to asmall extent to the penetra- 
tion of the projectiles, and thus for the most part is only 
liable to injury by effects of explosion, and it may be 
assumed that there is far less chance of several shots 
striking the same point than in the case of the horizontal 


protection. 
(To be continued.) 





NOTES FROM THE SOUTH-WEST. 

South Wales Coal Exports.—It appears that the aggre- 
gate exports of coal, cinders, and patent fuel from South 
Wales ports to foreign countries last year were: Cardiff, 
7,666,600 tons ; Newport, 2,336,033 tons; Swansea, 
1,018,133 tons; Briton Ferry, 71,978 tons; Port Talbot, 
11,967 tons; Porthcawl, 10,878 tons; Llanelly, 91,816 
tons; and Milford, 754 tons, making an aggregate of 
11,208,159 tons. The corresponding shipments coastwise 
from South Wales ports last year were as follows: Cardiff, 
1,199,638 tons; Newport, 1,133,762 tons; Swansea, 
347,101 tons; Briton Ferry, 161,669 tons; Port Talbot, 
85,632 tons; Porthcawl, 133,255 tons; Llanelly, 86,679 
tons; and Milford, 32,708 tons, making an aggregate of 
3,094,812 tons. In one way or another, 14,302,971 tons of 
coal, cinders, and patent fuel accordingly left South 
Wales ports last year. The shipments, foreign and coast- 
wise, of coal, coke, and patent fuel from Cardiff in the 
five months ending May 31, this year, amounted to 
4,066,145 tons ; from Newport, to 1,413,966 tons; from 
Swansea, to 738,377 tons; and from Lianelly, to 82,265 
tons. 


Plymouth and Dartmoor Railway.—This Bill was on 
Thursday, the 7th, before the Select Committee of the 
House of Commons on unopposed Bills, Mr. Courtney 
occupied the chair, and Mr. Batten, of Messrs, Batten, 
Proffit, and Scott, represented the promoters. The Bill 
takes power to construct a new railway, about 12 miles 
in length, between Plymstock and Modbury, for which 
purpose the promoters ask for authority to raise capital 
to the extent of 150,000/., and to borrow an addit:erai 
50,0007. The gauge of the railway is to be 4 ft.8}in. The 
time fixed for the compulsory purchase of lands is three 
years, and for the completion of the works five years from 
the date of the passing of the Act. Mr. J. Batten, chair- 
man of the company, and Mr. Church, of the firm of 
Galbraith and Church, were called to prove the preamble 
of the Bill. Mr. Church produced a map of the proposed 
line, and Mr. Batten submitted a map showing the line 
already existing, and pointed out that the bridge across 
the Laire was completed. The Bill passed through com- 
mittee and was pos. bbe to be reported to the House. 


Bristol Wagon Works Company (Limited).—The direc- 
tors of this company decided on Saturday to recommend 
a dividend on the called-up preference and ordinary share 
capital at the rate of 5 per cent. for the year ending 
March 31 last, carrying forward a balance of 600/. This 
may be taken as an evidence of improved trade, the pre- 
sent dividend being the first paid on the ordinary shares 
for several years past. 


Cardif.—The demand for steam coal has continued 
brisk, and prices have been tending upwards, special 
descriptions making 10s. to 10s, 6d. ; good dry coal, 93. to 
8. 6d. ; and inferior qualities, 83. 3d. to 8s. 6d. per ton. 
Small steam coal has been in good demand, and ordinary 
qualities have made 4s. 6d. to 4s, 9d. per ton. House 
coal has also met with a better demand than is usually 


observable at this period of the year. This is largely due 
to the fact that bituminous coal has been utilised with 
mixed coal for bunkering. Shipments of patent fuel dur- 
ing the last fev days have been upon a considerable scale, 
and coke has also continued in good demand. The manu- 
factured iron and steel trades have been quiet; heavy 
section steel rails have made 4l. to 4/, 2s. 6d. ; and light 
section ditto, 4/. 15s. to 5/. 5s. per ton. Spanish iron ore 
has been in good demand. 


The South Wales Coal Trade.—On_Saturday a meeting 
of the Monmouthshire and South Wales Sliding Scale 
Joint Committee was held at Cardiff, under the presi- 
dency of Sir W. T. Lewis. A dispute at the Aberaman 
Colliery as to the price of cutting headings in the 7-ft. 
seam, which the owners (the Messrs. Powell Duffryn 
Company) and their workmen had agreed to bring before 
the Sliding Scale Committee, was introduced by the 
owners’ side. The consideration of the matter was ulti- 
mately adjourned. Towards the close of the present 
month a meeting will be held for the purpose of receiving 
a report from the auditors on the average selling price of 
coal for the four months ending April 30, which will 
ees the wage rate at the associated collieries from 

uly 1. 

South American Meat at Newport.—The Zarate, one of 
a line of steamers trading between Newport and the 
Brazils, and owned by Messrs. Houlder Brothers, arrived 
at Newport on Saturday. She had on board 10,400 car- 
cases of mutton, which were to have supplied the South 
Wales market from Newport, but as she had been de- 
tained by fog the demand had to be met from elsewhere, 
and the meat was consequently not landed. This trade is 
assuming such large proportions at Newport that new 
storage houses are in contemplation. 


Great Western Maritime Ship Canal.—Under this title a 
canal is — to connect the Bristol and English 
Channels, The promoters contemplate the provision of a 
new waterway for ocean-going ships of large tonnage from 
Bridgwater Bay to the estuary of the Exe to connect the 
South Wales coal and iron districts, the midland counties’ 
river and canal systems, and the Severn ports with the 
west and south of England, the metropolis, and the Con- 
tinent. 


Iron and Steel Exports.—The shipments of iron and 
steel from Cardiff in May amounted to 7709 tons; from 
Newport, to 8513 tons ; from Swansea, to 1034 tons; and 
from Llanelly, to 3385 tons, making an aggregate of 20,641 
tons. The shipments in the first five months of this year 
were: Cardiff, 26,229 tons; Newport, 59,106 tons ; Swan- 
sea, 3524 tons; and Llanelly, 3685 tons, making an aggre- 
gate of 92,544 tons, 


Cattewater Harbour.—This harbour has recently been 
sounded by order of the Lords of the Admiralty, and it. 
was found that there had been a general silting up out- 
side the current. The Cattewater Commissioners, at 
their meeting on Monday, Mr. J. Bagly presiding, con- 
sidered this fact, and passed a resolution expressing a 
hope that the Admiralty would take immediate steps to 
prevent a continuance of the mischief, which, if un- 
er ag, would damage both the Cattewater and the 

ound. 


M.P.s at Portsmouth.—For the third time, upon the 
invitation of Lord C. Beresford, M.P., a large number 
of members of the House of Commons occupied some 
hours on Saturday in inspecting the torpedoes, armour- 
plated and other warships, and the various naval esta- 
blishments in Portsmouth Dockyard, and in subsequently 
ma api. torpedo attack and defence in Porchester 
Creek and at Spithead. 


The Telephone in the West.—The third annual meeting 
of the Western Counties and South Wales Telephone 
Company (Limited) was held on Thursday at Bristol, Mr. 
C. Ni ash presiding. In moving the adoption of the 
directors’ report, the chairman drew attention to the in- 
crease of the company during the past year, especially in 
connection with the trunk system in South Wales. The 
number of subscribers to the company’s exchange system 
increased from 1318 in 1886 to 2034 in 1887, and the gross 
revenue increased 53 per cent. last year, as compared 
with 1886. The length of the company’s wire increased 
84 per cent. last year. large proportion ‘of the exten- 
sion was effected on the trunk system in South Wales, 
where the company had a territory which it was desirable 
t« occupy as soon as possible. The amount spent in ex- 
tending trunk lines had been 18,8747. That outlay had 
been unremunerative so far, and the directors looked with 
confidence to the current year bringing in a substantial 
revenue from the trunk system. x dividend of 6/. per 
cent. on the preference shares was declared. A proposal 
to increase the company’s capital to 500,000/. by creating 
20,000 new preference shares of 5/. each was postponed 
until July. 


Brean Down.—As already stated, the scheme for the 
construction of a deep-water harbour at Brean Down is 
about to be revived, the promoters being Messrs, T. Pugh 
and V. A. Lawson, engineers. The promoters entertain 
an idea that, as in the present day any saving of time is 
of the utmost consequence, the Government will avail 
themselves of the port for the despatch of mails to 
America, while the same saving of time would be of equal 
advantage to all forms of traffic. It is anticipated, too, 
that in addition to the facilities thus afforded for passen- 
ger traffic between the south and west of England and 
South Wales, a large steam coal traffic would find its way 
from the Welsh coalfields (Cardiff being nearly opposite 
Brean Down) vid Brean Down Harbour to the dockyards 
and arsenals, as well as to the commercial ports of the 
Bristol Channel. Plans and sections have been prepared 
by Mr. Lawson for a ship canal without locks to connect 








the proposed harbour with the Bristol Docks. 
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DYNAMO-ELECTRIC MACHINES. 


1331. D. Halpin and T. A. Timmis, London. Im- 
rovements in Commutator Brushes or Contact 
eces for Electrical Apparatus. (8d. 4 Figs.) January 27, 
1887. — The improvements consist in mounting the brushes of 
contact-pieces of moving commutators upon sliding or rocking 
frames to which a to-and-fro motion is imparted by wormwheel or 
other gearing from the commutator shaft in such a manner that 
the brushes are made to slide toand fro upon the surface of the 
commutator in a direction at right angles to its motion. The 
framing carrying the brush holders is at the same time capable of 
angular adjustmeut for obtaining the most suitable lead for the 
brushes. (Sealed January 31, 1888), 


4546. C. D. Abel, London. (Siemens and Halske, Berlin.) 
Improvements in Dynamo-Elecirical Machines in 
Combination with Motor Engines. [8d. 3 Figs.) March 
26, 1887.—This invention relates to the combination of a dynamo 
with a motor engine in such a manner that the revolving arma- 
ture is carried by the engine shaft or an extension of the same, 
and the field magnets are carried by the framing of the engine. 
Fig. 1 shows the arrang t in tion with a dynamo 
machine with internal field magnets A, the field magnets bein 
fixed to the framing B of the motor engine while the armature 














is carried by the shaft D of the engine, and the commutator 
brushes E by a bracket F on the engine frame. Fig. 2 shows an 
arrangement with a flat ring armature C between two sets of 
field magnets A, the frame G of which is carried by the engine 
framing B and carries the commutator brushes. Fig. 3 showsa 
dynamo with electrical armature C, the field magnets A being 
again carried by a frame G fixed to the engine framing and carry- 
a 2 bracket F of the commutator brushes. (Sealed April 6, 
1 } 


9725. W.P. Thompson, London. (G. Westinghouse, Jun., 
Pittsburg, Penn., U.S.A.) Improvements in Dynamo- 
Electric Machines. [8d. 5 Figs.j July 12, 1887.—A casting 
B! carried by the base-plate A is designed to contain half of the 
core projections f, f Ther inder of the projecti are carri 

by another section B? constituting the upper portion of the field- 
magnet frame. The cores are of wroughtiron and are secured in 
position by screws. The edges of the pole-pieces are preferably 
curved away from the armature, for the purpose of Yee a 
bunching of the lines of force, The coils of the field magnet are 
wound in any suitable manner and slipped over the pole-pieces or 
cores and are held in position by screws g. The armature consists 
of successive plates of thin rolled iron h placed side by side and 
separated from each other by non-magnetic material h'. Each 
plate is constructed with a number of holes i, ¢, for the purpose 
of ventilation, corresponding in position, so that the entire arma- 





























ture has a number of holes passing entirely through it. The plates 
are bound against each other and held in position by end plates or 
rings K', K', of considerable thickness. The entire armature is 
clamped upon the armature shaft K by a collarand nut. For 
the purpose of forcing the air through the armature, end plates t 
and ¢2 are employed. The plate ¢ at one end of the armature is 
fastened to the armature at its centre but flares outward towards 
the edge, leaving a space about the opening k. The plate ¢? is 
fastened to the other end of the armature at its outer edge, and 
stands out from the central portion. Air is admitted through an 
opening of greater diameter than the shaft left at the centre of 
the plate. The two plates thus combine to force constant currents 
of air through the interior of the armature when the machine is in 
operation. The coils are then wound across the face and around 
the sides of the armature. Sheets of mica are interposed between 
the wire and the core. (Sealed March 23, 1888). 


16,032. W. Main, Brooklyn, N.Y., U.S.A. Improve- 








ments in Electromotors and o-Electric 
Machines, [lld. 24 Figs.) November 22, 1887.—Figs. 1 
and 2 are diagrams. A is the ring armature, of the Gramme 
type, and F is the field magnet. The magnetic circuit of 
the armature is closed by the field magnet passing through 
the armature from one side to the other, crossing the plane 
of the armature. Thus the field magnet is partly outside 
of and partly inside the armature. The middle portion of the 
field — passes through the centre of the armature, being 
preferably parallel with the axis of rotation zz, and each end of 
the field magnet extends radially, and terminates at @ @ close to 
the armature, adjacent to one of the poles. Thus the contrary 
poles of the field magnet are on opposite sides of the plane of the 
armature Fig. 3 is a view corresponding to Fig. 2, and shows the 
coils and electrical connections for a very simple form of electro- 
motor. The ring armature A is wound with coils ¢, ¢ according to 
the Gramme winding, and is fastened to a base-plate B. Within 
it is fastened a stationary coil of wire E for exciting the field 
magnet F. The core bd of the field magnet is inclosed by this coil, 
so that it can revolve within the coil. The field magnet is mounted 
on an axial shaft C, having bearings in frames D, D. Since the 
armature is stationary and the field magnet revolvesit is necessary 
to make the commutator with stationary segments and revolving 
brushes T'. When used as an electromotor, the e of a 
current through the coil E magnetises the field magnet F. The 
passage of a current through the armature coils c, ¢ develops 
diametrically opposite S. and N. poles in the armature at points 
slightly in advance of the respective N. and S. poles of the field 
magnet, The field magnet poles are consequently attracted 
toward the poles in the armature, and move toward them, 
at the same time rotating the commutator brushes, and 
thereby causing the poles in the armature to move forward, 
away from the field poles, so that the rotation is maintained. 
Figs. 4, 5 illustrate a fully developed electromotor. The fiat- 














ring armature A is of the Gramme winding, with four poles, and 
isstationary. The field magnet F has four poles, and is rotative. 
On the base B are fastened two upright frames D, D, which form 
bearings for the axial shaft C. The short cylindrical core b is fas- 
tened on this shaft, and two cross-pieces a!, a! are fastened against 
its opposite ends. To the opposite ends of the cross-pieces al, a! 
are fixed polar blocks py, p, which come close to the opposite sides of 
the armature. The armature A has an annular core j of soft iron, 
which is laminated to avoid Foucault currents. The armature 
coils ¢, c are wound around this core in the usual manner. In the 
angular gaps between the coils are inserted wedge-shaped pieces or 
teeth k, k, which constitute the polar projections of the armature 
core. The field magnet coil E is wound within the ring armature. 
It is fastened co the armature, and supported thereby. Two discs 
1, l are placed against its opposite ends and are fastened peripherally 
to two rings m, m which fit over its periphery and are drawn to- 
gether against the opposite sides of the armature by screws. The 
armature is fixed solidly to the frames D, D, which are fastened by 
screws to four cross-bars L, L, which pass through the gaps 
between the armature coils c,c, and touch the periphery of the 
armature core. The field pole-pieces a, a revolve in the spaces 
between the frames D, D and the armature and field magnet coil. 
The polar blocks p, p are so thick as to bring their inner faces 
close to the sides of the armature (Fig. 5), and their forward and 
rear edges are made with oblique outlines (Fig. 4) ; so that as the 
poles advance their forward edges will shear obliquely across the 
core projections k, k of the armature. Thus the concentrated lines 
of force streaming across between their forward edges and the core 
projections will, as the polar block encounters each new projec- 
tion k, move inward along the advancing oblique edge of the 
block whereby the magnetic pull is rendered more continuous than 
heretofore. The commutator consists of stationary segments e, e, 
and rotating brushes f, f'. The positive brushes /, f are carried by 
arms g g ona hub h which is fastened to the shaft C. The nega- 
tive brushes are carried by arms on a hub which is mounted over 
the hub A but insulated therefrom. The motor is stopped, started, 
and reversed by operating a lever H which shifts the commutator 
segments ¢,¢. (Sealed June 1, 1888). 


TELEGRAPHY AND TELEPHONY. 


648. A. R. Bennett, Edinburgh. Improvements 
in sSultiplon Selapheny. (8d. 5 Figs.) January 15, 1887. 
—The improvements consist in the employment of condensers in 
lieu of or in combination with the resistances described in the 
Pape me of the application for Patent No. 493 of 1887 filed by 
the present inventor. (Sealed January 20, 1888). 


3605. C. Selden, Baltimore, Md., U.S.A. Improve- 
ments in Simultaneous bap gy vy and Telephony. 
(8d. 4 Figs) March 9, 1887.—In Fig. 1 the mainline A is divided 
at D, DI, into a multiple arc circuit, in each of which is interpo- 
lated a current graduator E. Attached to the line beyond the 
point D! is a separator F, consisting of an inductorium with a 
primary and secondary wire. One of the terminals of one coil f is 
connected to the line wire, while the other coil f' is insulated or 
connected to a condenser, and the other terminal is connected 
with an induced current receiver, as the telephone G, and goes to 
earth through the secondary circuit of theinduction col H. The 
induction coil H has a primary circuit H', in which is placed any 
proper device T for controlling or varying the strength of that 
circuit. Another form of separator is shown at F' in which a loop 
from the main line forms one coil of the inductorium, the other coil 
being in the form of a closed circuit including the receiver and one 
coil of another inductorium, in the primary of which is placed the 


transmitter T. At F2 is shown a condenser used as a separator, 

one plate of the condenser being connected to the main line and 
the other to the ground and including the receiver and one coil of 
the transmitter inductorium. Fig. 2 illustrates the improved 
system of graduating the currents in the lines 1, 2 with the employ- 
ment of a complete metallic circuit for the teleph or induced 
current system with the object of avoiding the induction from one 
telephone circuit to the other. A portion of each line is used at 
K as one circuit of an inductorium. The receiver of the induced 
current system is placed in one line, which also forms the secon- 








dary of the induction coil of the transmitter which is in the 
primary of said coil. At K'is shown another manner of connect- 
ing the telephone by means of branches from the two lines forming 
an inductorium, the terminals of the branches being free, and at K2 
is shown a similar manner in which the terminals of the branches 
are connected to one side of the condenser, the other sides of 
which are connected to ground. The induced current signals pass 
over one telegraph line in one direction and over the other in an 
opposite direction, and by this means disturbances from other 
adjacent lines will beovercome. (Sealed March 29, 1888), 


3783. E. Edwards, London. (£. Cassaleite and D. 
Kunhardt, Aachen, Germany.) Improvements in Morse 
Keys with Multiple Contacts for Simultaneously 
Transmitting the same Telegrams to several Sta- 
tions. (8d. 4 Figs.) March 12,1887.—On a block A are secured 
metallic spring blades 1, 2, 3, connected each with a battery 
1., If,, If. by wires. The free ends of the said blades are slightly 
bent down so that they may easily slide upon the insulated me- 
tallic blades s', sl', s1!!, arranged upon the upper surface of the 
key, above the pivot z upon which the latter turns. The ends of 
the said blades s', s!!, s!42 are bent down and project from the 
lower surface of the key to form on one side the rest or silent 





contacts b', b!!, b111, and on the other side the acting or trans- 
mitting contacts d!,d11,d1'1, The lower surface of the key is 
connected to a plate B by a spiral spring, which pulls one side of 
the key down and closes the rest or silent contacts as long as there 
is no — upon the knob C of the key. The contacts between 
the plate B and the points bl, b41, B11, and d!, d'™, d!1! are ob- 
tained through spring blades u?, w!", w!41, and ¢', ¢*!, ¢¢4!, which 
are carried by small metal blocks. By this means a simultaneous 
contact of all the circuits is secured, even in case one or the other 
contact should be worn out by wear and tear more than the 
other contacts, and that an equal distance does not exist between 
several contacts. (Sealed March 23, 1888). 


BATTERIES AND ACCUMULATORS. 


1862. C.D. Abel, London. (4. Dun and F. Hasslacher, 
Frankfurt a/M.) Secondary es, ([6d.j] February 5, 
1887.—The exciting liquid is a caustic alkali solution in which is 
dissolved a metallic oxide, the metal of which only dissolves in the 
liquid when the circuit is closed. The positive electrode consists 
of a conducting material that is not affected by the caustic liquid, 
and the negative clectrode consists also of a conducting material 
that is not affected by the caustic liquid, surrounded by a layer 
of a metallic oxide that can assume a higher stage of oxidation and 
is not dissolved in the exciting liquid. (Sealed February 14, 


17,157. H. H. Lake, London. (J. 0. Whitten, Boston, 
Mass., U.S.A.) Improvements in Galvanic Batteries. 
(6d. 2 Figs.) December 13, 1887.—This invention relates to 


batteries provided with reinforcing or feeding cups. The outer 
jar A contains an aqueous solution of sulphuric acid, in which is 
immersed a zinc plate F. An inner jar B of porous material con- 
tains a carbon plate H surrounded with carbon and manganese. 
The walls of the porous jar B are furnished with perforations j to 


Fig .1. 














allow the solution to enter the ja and come in contact with the 
carbon and manganese. The feeding cup D is formed in one piece 
with the porous jar B, and is filled with sulphuric acid, which 
percolates through the wall of the porous jar, and thus reinforces 
the solution. The porous jar B is provided at its base with a 
gutter E containing mercury, which serves to keep the zinc plate 
F properly amalgamated. (Sealed March 29, 1888). 


TRANSFORMERS, 


1904, G. Kapp, W. H. Snell, and J, M. V. Kent, Lon- 
don. provements in the Construction of 

formers. (8d. 11 Figs.) February 7, 1887. The core is formed of a 
number of plates a, a stamped out of thin sheet iron so that when 
any number are placed face to face a trough isformed. The plates 
@, @ are insulated from each other by stamped pieces of paper of 
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same shape, and are then well bound round with tape in order that 
there may be no chance of their sharp edges cutting the insula- 
tion of thecopper coils p s which are placed upon the upright 
ides or horizontal base Two such troughs t, ¢t formed of plates a 


in it by a varying or alternating magnetic field, or it might be by 
a rotating or moving field. In this way an electric furnace is 
obtained without electrodes in the crucible, thereby avoiding all 
action of electrodes upon any metal or ore that is being melted or 





may be placed side by side as in Fig. 1, separated by dist leces 
d, d toprovide for efficient ventilation, thus forming a double 
trough, and the coils p 8 are then placed over the adjacent sides of 
the troughs. These coils p s, in which the primary and secondary 
currents circulate are separately wound on mandrels and then placed 
upon the cores side by side or the one overthe other. A cover c 
or armature for the completion of the magnetic circuit for the 


Fig ..1. 
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troughs ¢ is also provided formed of separate rectangular plates 
placed on edge in the direction of their length so as to fit upon the 
top of the trough, and these plates are insulated from each other 
and taped and are wound in the direction of the length of the 
trough with a coil p,s. To facilitate self-regulation when “ws 
in series the self-induction of the secondary circuit may re- 
duced by dividing the iron core into sections and providing each 
one with a separate secondary coil s, as in Fig. 4, in which }, b, b 
represent three such sections, each wound with its coil s, the 
primary coils p being wound over all the coils s, 8, 8. The coils 
8, 8may be each connected with its own separate working circuit, 
or may be joined electrically in parallel. (Sealed March 23, 1888). 


3658. R. Dick and R. Kennedy, Glasgow. Improve- 
ments in Alternating Current formers or In- 
duction Coils. (8d. 5 Figs.) March 10, 1887.—The improve- 
ments have for their object to obviate heating and loss of energy 
caused by the reversals of magnetism in transformers as usually 
constructed. This is effected, according to this invention, by 
operating the transformers by currents such as to produce no 
reversal of magnetiem at all. In addition to the usual primary 
and secondary circuits for the alternating currents, a third cir- 
cuit is provided for the circulation of an independent current 
flowing continuously in one direction, and which effects the initial 
magnetism of the iron core of the transformers continuously in 
one direction. In Fig. 1,a@0is the primary wire which is sup 
plied with alternating currents of electric energy from a dynamo ; 
ed is the improved arrangement of wire for supplying a con- 
tinuous current of electric energy, and ef the secondary wires 
or circuit of the transformer. Fig. 2 shows the iron core A ofa 
transformer, having coiled round it the primary wire a b, and 
secondary wire or circuit ef, and the new arrangement of third 
wire c d, coiled round the pole-pieces B, B!, to form an clectro- 
magnet, for the purpose of acting as a conductor to prevent the 
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reversal of the magnetism in the core A of the transformer. Fig. 3 
illustrates the distribution of electric energy in which a main 
transformer isused. D is an alternating dynamo, E a continuous 
current dynamo, and F a small separate continuous current 
dynamo, which excites the field magnets of both the dynamos D 
and E, through the wire D'!, A is a main transformer round 
which is coiled a primary wire circuit a b, from the commutator 
brushes of the alternating dynamo D;e / is a secondary wire 
circuit which supplies alternating currents of electric energy, 
induced by the primary wire a 0, to the secondary generators 
and translating devices or glow lamps g grouped in parallel arc 
at G between its conductors ; cd is the improved third wire circuit 
wound round the main transformer A, and through which passes 
a continuous current of electric energy from the commutator 
brushes of the dynamo E, and this circuit ¢ d prevents any 
reversal of the magnetism in the main transformer A. The dotted 
lines D2 indicate how the field magnets of the alternating dynamo 
D can be excited by acurrent from the continuous dynamo E, 
and the improved third wire circuit ¢d, supplied with a con- 
tinuous current of electric energy as ashunt from the commutator 
brushes of the dynamo E, the dynamo F being not required under 
this arrangement. (Sealed April 13, 1888). 


MISCELLANEOUS. 


700. S. Z.de Ferranti, London. Improvements in 
Electric Furnaces and Apparatus for ting. Light- 
ing, and on cal Processes, and 
Working of such Farnaces or Apparatus. (8d. 
Figs.) January 15, 1887.—According to this invention, the current 
which circulates in the crucible or container of the furnace is not 
conducted there from the cutside, but has local currents induced 


d therein. Referring to Figs. 1 and 2, A is an oblong 
annular crucible with a lid A'. B, Bare magnet pole-pieces form 

of a number of thin plates of soft iron placed together side by 
side, each plate being cut to the form shown at Fig. 2, so as to 
rise up through the open aa in the centre and outside each of 
the two longer flattened sides of the crucible. C is an insulated 
conductor wound in coils around the inner pole-piece, between it 
and the outer pole-pieces. D is a cast-iron frame mounted on 
trunnions, and carrying within it the magnet and crucible. E is 
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insulating material placed between the magnet and the frame. 
F are blocks built up of a number of thin plates of soft iron 
placed above the lid A' of the crucible to connect the top of the 
inner pole-piece with the top of the outer ones, One of the ends 
of the crucible which project beyond the pole-pieces is provided 
with a readily removable lid to allow of the material which is to 
de operated on being placed into the crucible, and at the other 
end a tap-hole is provided for allowing the material being poured 
out when reduced to a molten state. In the modification shown 
in Fig. 3, a coil of insulated conductor is placed above the crucible 
as well as below it, and the pole-piece by which each side of the 
crucible is surrounded is formed of concentric rings of sheet 
iron, each formed of an iron sheet bent to form and with its ends 
overlapping. (Sealed February 24, 1888). 

701. 8S. Z. de Ferranti, London. Improvements in 
Electrical Meters. (8d. 6 Figs.) January 16, 1887.—These 
improvements relate to electrical meters of that kind in which the 
current to be measured is made to pass through a bath of mercury 
in a magnetic field so arranged as to put the mercury into con- 
tinuous movement whenever a current passes, and in which the 
movement of the mercury is recorded by causing it to impart a 
revolving motion to an axis whose revolutions are recorded by a 
counter, or in which the movement of the mercury is recorded in 
other convenient way. A is a tubular stem with a disc B 
surrounding its upper end—below this are radially slotted iron 
discs C with insulating material between them—below these the 
tubular stem has thin iron coiled around it with insulating material 
between succeeding layers ; this coil D is held in place by a disc E 
secured to the end of the stem A. Around the iron coil D is an ad- 
ditional coil F of fine insulated wire and also an insulated coil G 
through which the current to be measured has to pass. Below this 
is a brass metal ring H insulated from the disc E and iron coils, 
The bottom of the central hole of the ring isclosed by a plate I held 
firmly up against the bottom of the ring with insulating material 
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placed between the two, The vere surface of the plate is 
enamelled and forms the bottom of the mercury bath of the 
meter. J is a metallic stud passing through the centre of the plate 
I, the be 4 oe surface of this stud is un ted, The lower end of 
the stud is secured to a plate K which carries one of the terminals, 
L are slotted iron discs placed between the platesI and K. M are 
tric cylind f thin iron connecting the iron discs C with 
the iron discs L. Each cylinder has a slot formed longitudinally 
through it which in addition to preventing currents being set ui 
in the cylinders also allows of wire connections being carri 
through to the insulated wire coils. N isa metallic plate placed 
below the iron discs L and insulated from them and from the plate 
K. The plates Kand N rest on the bottom of a tray O. The tray 
is secu within the outer casing P by means of sulphur poured 
when melted into semicircular recesses formed along two opposite 
sides of the tray and cor ding formed on the interior 
of the casing, as shown. R is the central spindle of the meter 
with arms projecting from its lower end in the mercury bath and 











at its upper end giving movement toa train of recording wheels, 





The current from the mains enters the meter at the terminal K, 
passes tothe centre of the bath through the stud J and fromthe 
circumference of the bath to the metallic ring H and from it to the 
inner end of the insulated wire coilG and from the outer end of 
this coil tothe terminal N. The ends of the additional coil F are 
so coupled to the mains that a current through it con- 
tinuously without passing through the mercury bath. (Sealed 
March 29, 1888). 


. T. O. Callender, London. Improvements in 
Laying and Insulating Underground Wires Intended 
for Use as Conductors of Electricity. [6d.] January 
31, 1887.—This invention has for its object to reduce the static 
or inductive capacity of insulated underground wires. This is 
effected according to this invention by laying the insulated wires 
in a trough of bitumen concrete, and then filling -» the vacant 
space with refined bitumen in a molten state. The wires are 
held in position away from each other by means of spacing bridges. 
(Sealed February 3, 1888). 


2851. T. Parker, Wolverhampton, Staffs. A New 
or Improved Automatic Switch or Cut-Out for Elec- 
trical Circuits. (8d. 3 Figs.) February 24, 1887.—This 
invention relates to an automatic switch or ‘‘ cut-out” to be em- 
ployed in combination with a dynamo and a secondary battery 
for the purposes of bringing the battery into circuit with the 
dynamo after the dynamo has been started, and as soon 
as or not before the electromotive force of the dynamo current 
equals or exceeds the electromotive force of the battery, and for 
cutting the dynamo out of circuit when from any external cause 
the current ceases or there is a reversal of current. Two electro- 
magnets A—B are arranged so that the pole-pieces constituting 
one pair C D oppose the pole-pieces of the other pair EF. The 
pole-pieces C, Eare hinged together at G. The electro-magnet 
A is secured toa board H, while the other B, is free to move 
through a small angle so that its pole-piece D may be caused to 
approach to or recede from the corresponding pole-piece F of the 
fixed electro-magnet A. The winding of the fixed electro-magnet, 
is of thick wire and is included in the main circuit ; the winding 
of the opposed magnet is of thin wire and is included in a shunt 
circuit S from the main to the dynamo. The movable electro- 
magnet B carries a contact plate I. Upon the baseboard H there 
is secured a contact consisting of a pair of metallic brushes K L 
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The circuit passes from the dynamo terminal V through the thick 
wire coils on A to the lower brush L which is insulated from the 
upper brush K, The brush K is connected to the main by the 
terminal M. en the contact piece I is brought between 
the brushes K, L, the main circuit is closed, and when removed, 
the circuit is opened. The movable electro-magnet B or its pole- 
piece D is connected toa spring N, the tendency of which is to 
pull the movable electro-magnet and its pole-piece away from the 
fixed magnet. When the dynamo is started, the current passes 
through the fine wire coils on the electro-magnet in the shunt 
circuit, and thus energises that magnet. The consequent action 
is to close the movable magnet upon the fixed magnet, but this is 
so far prevented by the action of the spring that the contacts do 
not close together, and consequently close the main circuit until 
the dynamo is fully in operation or until the electromotive force 
of the current equals or exceeds the electromotive force of the 
battery. On the qoune of the switch the battery is included in 
the dynamo circuit, and the current passes through the coils of 
the magnet wound with thick wire, and energises ft, so that the 
contacts are still more firmly closed and held together. On the 
cessation or reversal of the current, the spring pulls the contacts 
apart and opens the main circuit. The tension of the spring may 
be adjusted by means of a screwO. (Sealed March 16, 1888). 


17,837. P. M. Justice, London. (E. G. Acheson, Pitts-: 
burg, Penn,, U.S.A.) Improved Means of Generating 
Electricity from Heat. (8d. 8 Figs] December 28, 1887. 
—A cylindrical core 12, of magnetic material, is wound with a 
series of convolutions 13, of insulated wire, the terminals of 
which are connected to the primary circuit having means for 
supplying alternating intermittent or vibratory currents of elec- 
tricity. Through this coil is sed the conductor 14 forming 
the generating or converting coil, the terminals of which are con- 
nected to a working circuit, and a burner 6 is provided for heat- 
ing the coils. If now the electrfc current is closed through the 
convolution 13, magnetic whirls are produced in and about the 





conductors 14, and if at the same time heat is applied to the con- 
ductors within the influence of the whirls, an electric current will be 
generated in the conductors at each establishment and disestablish- 
ment of the whirls cutting the heat lines, and a conversion of 
the heat energy into electric energy takes place in the conductor. 
In Figs, 2 and 8, 15 is a stack, tube, or other device of non- 
conducting and refractory material, having an interior opening, 
resting upon a suitable base and supplied with a source of heat. 
Passing ugh the walls and crossing the opening in this stack 
is a continuous conductor 9, of comparatively low conductivity 
for lines of magnetic force, and the exterior loops of this con- 
ductor are surrounded by a material 10 of comparatively high 
conductivity for lines of magnetic force. (Sealed April 13, 1888). 


UNITED STATES PATENTS AND PATENT PRACTIOB. | 
Descriptions with illustrations of inventions patented in the 
United of America from 1847 to the present time, and 
reports of trials of law cases in the United States, may be 
consulted, gratis, the officce of EN@INmnaing, $5 and 86°'Bedford: 
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AGRICULTURAL ENGINEERING IN 
INDIA.—No V. 
Water DIistRIBUTION. 


In the last article the process was described of 
aligning a canal distributing channel so as to com- 
mand the country as effectively and economically 
as possible. We now propose to describe the man- 
ner in which the water should be delivered to the 
cultivators. 

We must, for the present, assume that the irri- 
gation canal from which our supply is derived is 
completed, and the water delivered into a channel 
laid out on the principle described in the last 
article. We shall have the following conditions : 
a banked stream of water flowing along the highest 
ground, the water surface being about on a level 
with the ground, or somewhat above it. If the 
sidelong slope is steep it will be unnecessary to keep 
the water surface high (Fig. 19) ; but, if the country 






































nels. maintained by Government, and they are 
constructed by the cultivators. Consequently, 
as a general rule, watercourses follow the boun- 
daries of the fields, for the owners.of fields cor- 
dially hate having them cut up by water channels, 
especially by those belonging to other people. Some- 
times, indeed, it is found necessary to cut across a 
field, but it is always done grudgingly. Ifa culti- 
vator refuse altogether to allow a watercourse to 
pass through his land the canal authorities may step 
in, and by compensating him, may take possession 
of the slip of ground required under the Land Ac- 
quisition Act. Sometimes a difficulty arises about 
supplying water to a distant village, the intervening 
villages refusing to allow the -water to be taken 
through their lands. Unless an agreement can be 
come to the same course must be pursued, and the 
village that benefits by the use of the water must 
pay compensation for the land taken up. When 


one in which hard and fast rules can be laid down 
at head-quarters and rigidly adhered to. In some 
distributaries as many as ten or twelve outlets are 
to be found on one side in one mile, in others, the 
same amount of irrigation is done from one or two. 
In the latter case a greater loss of head is involved, 
for the fall required to convey water any distance 
in the tortuous and badly kept watercourse must be 
much greater than in the straight and well-trimmed 
Government channel. Three or four outlets ina 
mile on one side are the average number now found 
in a good irrigating country. 

Fixing the sites for outlets depends on local 
circumstances, and they should be fixed on the 
spot, although they may be approximately fixed 
on the map to start with. hile some men 
aim at mathematical accuracy in the relations of 
the size and number of outlets to the area to 
be irrigated, others, equally experienced, fix the 





such measures are necessary the watercourse is laid 





sites and the sizes of outlets by eye, only roughly 
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is” very..flat the water surface must, if possible, 
be kept several feet above ground so as to obtain 
the command of distant points (Fig. 20). 

In order to distribute the water to the fields, out- 
lets are provided in the banks of the distributing 
channel. The elementary form of outlet is a gap 
in the bank bridged over with sticks and clay 
(Fig. 21); this form possesses the advantage 
of simplicity of construction, and there is not 
much to get out of order. The highest form 
of outlet is some kind of module constructed of 
masonry and ironwork aud giving a constant dis- 
charge of water under all circumstances. This 
is expensive to construct and difficult to main- 
tain in good order, if it is so made that the natives 
are able to interfere and tamper with the me- 
chanism, A serviceable mean between these two 
extremes has been adopted as the most satisfactory 
form of outlet. It consists of earthenware pipes let 
into the bank and made water-tight by puddling or 
concrete (Fig. 22). The ends are defended and per- 
manence secured by masonry blocks or terminals. 
Those on the inside of the distributary, help to pre- 
serve the theoretical section of the channel, whilst 
the steps serve to gauge the depth of water. When 
a distributary is first opened it is customary to put 
in the outlets temporarily. The pipes are laid in 
puddle without any masonry accessories. After 
several seasons experience thosethatgive satisfaction 
as to size and position are made permanent. The 
diameters of the pipes are 4} in. and 6 in. ; and in 
special cases 8-in., 10-in., and 12-in. pipes are used, 
but it is more usual now to place two or three 6-in. 
pipes alongside one another when a large discharge 
is required. 

When once the water leaves the outlet the 
management of it is in the hands of the cultiva- 
vators. The channels that ramify amongst the 
fields are called watercourses, in contradistinc- 
tion to the distributaries, which are the chan- 











out and constructed by the canal officials and will 
go comparatively straight to its destination. 

Road crossingsarealwaysa source of trouble tocanal 
officers. The natives have no regard whatever for 
the comfort of travellers. The Do-adb is intersected 
in every direction by unmetalled village roads, 
which have been in use for hundreds of years and 
are in consequence worn down often several feet 
below the adjacent fields. When we see the clouds 


of dust that roll off these roads as a herd of cattle) 


passes along we wonder that they are not worn 
much deeper. When the villagers wish to convey a 
watercourse over such a road they construct an 
earthen bank across and carry the water on that. 
Then comes the traveller in his heavy bullock cart ; 
without remonstrance he climbs over this obstruc- 
tion. His wheels will have cut through the banks 
of the water channel on the top and he proceeds 
leisurely on his way leaving the water escaping 
through his wheel ruts into the road. Unless water 
is urgently required on the far side of the road no 
one will take the trouble to repair the bank, and 
the result is considerable waste and the road ren- 
dered almost impassable from mud and water. In 
new irrigation schemes the cultivators should be 
required to provide suitable crossings before ever 
the water is allowed to cross. the road,.or they 
should deposit sufficient money for the canal autho- 
rities to construct a suitable crossing. 

The position of and the number of outlets in dis- 
tributary banks are questions of importance to the 
engineer. Considerable difference of opinion exists 
as to the frequency with which the outlets should 
occur and their size. Whether it is more eco- 
nomical to have a considerable number of small 
outlets, or only a few large ones. The question of 
position must be decided to a great extent in ac- 
cordance with the nature of the ground. There 
must, however, in such a matter, always be con- 
siderable scope for individual taste, For it is not 


ascertaining the approximate areas to be irrigated. 

Without sacrificing a certain amount of head (which 

we can ill afford to do in the Do-ab) it is impossible 
| to secure anything like constancy of discharge from 
| an outlet. Fig. 23, which représents a very ordinary 
| condition, shows the futility of expecting mathe- 
| matical accuracy in these matters. When the lower 
| fields are being watered there is a considerable head 
|on the outlet and a good discharge, but when, in 
order to irrigate the high adjacent fields, the water- 
course is dammed up, this head is destroyed and the 
discharge will be materially reduced. Outlets are 
usually placed at points where they will at once 
command the highest ground, but if this ground is 
so high as to necessitate heavy digging for the water- 
course it is better to place the outlet about where 
the water surface and ground surface are on a level. 
The watercourse will then run more or less along a 
contour. Watercourses in deep digging are very 
wasteful, as they are often blocked up at some dis- 
tance from the distributary. The channel remains 
full of stagnant water and a great deal is lost by 
absorption. 


DEBARRED TRACTS. 

A question of the greatest importance in fixing 
the sites for outlets is whether land already pro- 
vided with irrigation from wells should be provided 
with canal water or be debarred altogether. This 
uestion may be considered from two standpoints, 
the sentimental and the hard matter-of-fact money 
side of the question. Is it just to give water to 
—— who are already provided for when there are 
arge tracts of poor dry soil that might be brought 
under cultivation ? Will it pay the canal better to 
irrigate the good clay soil which is commanded by 
wells, or to comfine itself to the poor sandy soil that 
is so light that wells cannot be constructed at all ? 
To get to the bottom of this question we must have 
some idea of the system of land tenure. In India 
| the whole of the land belongs to Government, and 
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the land revenue is its principal, in fact almost its 
only source of income. This revenue has been 
_ fixed at a certain percentage of the produce of the 
land, and therefore varies from field to field, with 
the character of the soil and the facilities for 
manuring and irrigation. The amount of revenue 
to be paid by each field is determined periodically 
for each district, and this is termed the land settle- 
ment of the district. These settlements are made 
at intervals of thirty years, and, in the mean time, 
any difficulties that arise, as in the case of land 
from any cause going out of cultivation, are dealt 
with by the civil authorities upon the merits of the 
case. 

One of the duties of the settlement officer, and 
the one that most nearly affects the canal engineer, 
is the determination of what fields can be supplied 
with water for irrigation from wells or other sources, 
the value of the land being considerably enhanced 
when such is the case. The circumstances will not 
admit of his making nice distinctions in the quality 
or permanency of the water supply. Such distinc- 
tions would lead to endless complications. Each 
field is merely assessed as ‘‘ wet” or ‘‘dry,” and a 
very great deal depends upon the personal character 
of the settlement officer, and the views held by 
him. Some officers may assess fields as ‘‘ wet” 
that have a precarious supply of water from unstable 
wells. When these fail from drought or heavy 
rain the villagers suffer considerable hardship. The 
gradations from absolutely dry, unirrigable soil to 
rich, well-watered land, through that drawing its 
supply from inconstant or unstable sources are so 
gd gradual that in this case again it is impossible 
to draw any hard-and-fast line. The work of the 
settlement officer is all the more arduous as the in- 
formation afforded by the natives is not always 
reliable—indeed, they often go so far as to fill up 
their wells and plough them over some months 
before his visit, in order to get their land classed 
as dry. 

Subject tothe Crown, the land practically belongs 
in perpetuity to the landlords, who vary in rank 
and position from noblemen to simple cultivators. 
These are called the owners of the land. The 
ownership of land descends like any other property 


from father to son, and there being no primogeni- 


ture it is divided equally amongst the sons. These 
landlords in many cases sublet their lands to culti- 
vating tenants. When a tenant has been in posses- 
sion of a property for a period of twelve years, he 
acquires certain occupancy rights and cannot be 
ejected by the landlord. 

It will be seen now that the improvement of pro- 
perty from any source is expected to benefit three 
parties—the tenant, the owner, and the Govern- 
ment, With the introduction of irrigation into an 
unirrigated property, its value becomes enhanced, 
and at the next settlement the land would be 
assessed as ‘‘ wet,” and an increased revenue taken 
from the owner, who will in turn enhance his 
tenant’s rent. In order to tide over the interval 
between the introduction of canal water and the 
next settlement, Government makes it a condition 
of taking canal water that the landlords of unirri- 
gated lands in return for increased fertility shall 
pay a tax termed owner’s rate in addition to the 
water rate paid by the cultivating tenant. No tax 
is levied on the owners of property already assessed 
as wet, as they already pay the higher rate of land 
revenue to the Government. 

It will be seen from the above that for the pre- 
sent Government gets a higher return for the 
water introduced into ‘‘dry” than for that intro- 
duced into the ‘‘ wet” tracts. Thus, there are two 
very powerful arguments for only allowing canal 
water into tracts that are not already supplied with 
irrigation from wells, first that the canal water is 
meant to supplement the well irrigation of the pro- 
vince and not replace it ; and secondly, that it is 
more lucrative, as Government obtains the owner’s 
rate as well as the ordinary weter rate. 

But there are many large tracts of country 
where all the rich cultivable land is commanded 
by wells whilst all the unirrigated land is poor 
and sandy. If we introduce canal irrigation 
into such a tract and debar all the well-irrigated 
land from profiting by it, we cut ourselves off 
from all chance of watering the higher classes of 
crops that can only be grown on good soil, and 
confine ourselves to the poorer sorts which give 
such a small return to the cultivator that he 
will dv all he can to avoid expending canal water 
on them. In the case of villages where the land is 
pretty equal in quality but only a portion com- 





manded by wells, on the introduction of canal water 
the villagers will abandon their wells and employ 
the simpler method of watching the canal water 
running over their land. If those fields com- 
manded by wells are debarred from using the 
canal water, the cultivators will confine their 
attention to the fields for which canal water 
can be obtained, and let their wells go to ruin 
in the hope of inducing the authorities to sanc- 
tion canal irrigation in all parts. When wells 
are neglected, unless they are in exceedingly stiff 
clay or made of masonry, in fact, unless they 
be absolutely stable, they will soon collapse 
and go to ruin. After a lapse of time, when the 
next settlement is made, the settlement officer 
will find those fields originally assessed as ‘‘ wet” 
quite dry, and will probably assess them as such, 
whilst those irrigated by the canal will be assessed 
as ‘‘wet.” Thus the ‘‘ wet” and ‘‘dry” areas will 
merely change places, and the object in debarring 
land will be defeated. Such cases as this can only 
happen where both the wet and dry areas belong to 
one community or village. The natural deduction 
seems to be that when any village is already well 
supplied with water from wells the whole of that 
village should be debarred from taking canal water, 
and that, when canal irrigation is permitted in any 
portion of a village it should be permitted in the 
whole village. Although it seems imprudent to debar 
certain areas of a village, still a good deal may be 
done to discourage the improper use of canal water 
by placing the outlets in such positions that they 
will command the ‘ dry” areas with ease and the 
‘* wet” only with difficulty. 

Figs. 24 and 25 give some idea of how the size of 
outlets may be fixed theoretically when their posi- 
tions have have been determined on. Fig. 24 isa 
diagram showing the area that it is proposed to 
irrigate from each mile for the distributary which is 
supposed to be 94 miles in length. From this dia- 
gram we see that the greater part of the irrigation 
is to be done in the last few miles, whilst in mile 
three there is scarcely any at all. 

Fig. 25 is a longitudinal section of the distributary, 
showing the slope of bed and the water surface and 
the ground level, and the positions of the outlets 
and the amount of water that can be discharged 
by each. The discharge of the distributary at 
its head should be equal to the discharges of 
all the outlets, and the discharge at any point 
should be equal to the volume discharged by all the 
outlets below that point. Such distributaries have 
been constructed, but their success is questionable. 
Were the conditions such that there must always be 
an equal demand for water along the whole length of 
the distributary, this system would work excellently, 
but such is seldom the case. In some instances 
local rainfall may occur, checking the demand in 
two or three miles only ; or, supposing an indigo 
factory established near the head of the distributary, 
and the neighbouring villages all under indigo, 
whilst the villagers at the tail allow their land to lie 
fallow. There will be a heavy demand in the 
first few miles, but none towards the tail, where 
all the outlets will be closed. . If a volume 
sufficient for the first few miles only is run in the 
distributary the water surface will fall so low that 
there will be insufficient head to supply the outlets, 
and if a full supply is sent down all the water below 
the first few miles must be allowed to run to waste 
through escapes, or it will burst the banks. Some- 
thing may be done to overcome this difficulty by 
constructing regulators at intervals in the channels 
damming up the water by placing planks in them. 
In channels where the water is at certain seasons 
laden with silt, these regulators cause heavy de- 
posits and choke up the channel. They are of 
necessity isolated and only periodically inspected, so 
that they are very liable to be tampered with and 
improperly used. 

TATEELS. 

The most ordinary way of overcoming these ob- 
stacles to carrying on our irrigation intelligently is 
by having all the outlets very much larger than they 
are theoretically required to be and only permitting 
certain reaches to run on certain fixed days. This 
system is called ‘‘tateeling” (tateel is the Hindus- 
tani for an interval or holiday). It is customary to 
close certain reaches for several days at a time and 
permit them to run for several days, and in order 
that the cultivators may know what to expect and 
have no excuse for breaking the tateels, certain 
days must be fixed for each reach and rigidly ad- 
hered to; in fact, without a very rigid system, it 
would be impossible for irrigation officers to regu- 





late the distribution of water at all. Thus in Fig. 26 
reaches Nos. 1, 3, and 5 might be run on Sundays, 
Mondays, Tuesdays, and Wednesdays, and Nos. 2 
and 4on Thursdays, Fridays, and Saturdays, the 
area to be irrigated by the latter sections being about 
three-fourths that of the former. 

When there are a number of minor distributaries 
branching off from a main distributary they may be 
tateeled like outlets. In Fig. 26, minors Nos. 1, 3, 
and 4 might be closed during one week, whilst 
Nos. 2 and 5 and the tail are closed during the next. 
Minor No. 1 is sufficiently long to require “‘ tateel- 
ing” within itself. Say the first two miles may be 
closed for three days during its running week. 
The outlets in this portion will therefore only be 
open for four days in a fortnight, and must be 
correspondingly large. When irrigation officers 
have charge of a number of channels of this kind 
spread over a large tract of country, they are kept 
very much on the alert during the season of high 
demand, to see that every portion gets its proper 
share of water. And, not only must the culti- 
vators get a certain number of waterings for their 
crops, but, to insure a good outturn, the waterings 
must be given just when most needed. 

The tract of country under the charge, for pur- 
poses of irrigation, of an assistant engineer, is 
termed an irrigation subdivision, and is ordinarily 
about fifty miles in length and twenty miles or less 
in width, and is bounded laterally by two deep 
lines of drainage dividing it from other irrigating 
subdivisions, Two or three such subdivisions on 
the same canal form a division, which is in charg¢ 
of an executive engineer, who usually has his head 
quarters at some station lying in the district. <A 
number of divisions adjacent to one another form a 
circle. There are only three circles in the North 
West Provinces each in charge of a superintending 
engineer. The control of the whole of the irriga- 
tion of the provinces is vested in the chief engineer, 
who has his office at the seat of the local govern- 
ment, in the cold weather in the plains, and in the 
hot weather in the hills. 

The work in an irrigation subdivision is exceed- 
ingly varied and interesting. Although the life is 
very isolated, and would appear to the uninitiated 
to be exceedingly monotonous, the canal officer 
seldom has any spare time on his hands, and such 
as he has is generally employed in shooting, hunt- 
ing, or fishing, so that the life has considerable 
charm for men with a taste for outdoor work and 
sports. His inspection duties compel him to ride 
10 to 20 miles almost every day. Besides the con- 
trol and arrangement of the irrigation, as indicated 
above, there are always new works to be executed 
and old ones to be repaired. Projects for fresh 
schemes of irrigation and drainage to be prepared, 
and his plantations and experiments with crops and 
water, are a constant source of interest. During 
the hot season, however, the life is very trying. 
Irrigation officers are about the only class of men in 
India who have to remain cut in camp during the 
hot weather. This is the season when there is the 
greatest demand for water, and subdivisional officers 
have to be more than ordinarily on the alert, and 
constantly journeying from place to place. When 
it is said that these officers remain in camp during 
the hot season, it must not be understood that they 
live in tents, for such a proceeding would be im- 
possible. At about 12 miles apart all over the 
canals and on the main distributaries, rest-houses are 
constructed, and the engineer marches from one to 
another carrying his office and all his belongings on 
camels or in bullock carts. The subdivision is 
again divided into sections ; usually there are six 
or seven sections, each in charge of a native sub- 
ordinate, and under them again are native patrols 
who have beats of three or four miles in length, 
which they are expected to inspect every day, noting 
in their books any new fields that are being irrigated. 
These patrols have to see that ‘‘ tateels” are en- 
forced, and that nodamage is done to the channels 
or banks, besides keeping the latter in good repair. 
They are not supposed to interfere in any way with 
the watercourses or the distribution of water amongst 
the villagers, but they are often appealed to in cases 
of dispute, and no doubt receive many little presents 
for executing functions they have no right what- 
ever to perform. But not moreso, we believe, than 
do the police or any other Government subordinates. 
The natives have been accustomed to look on bribery 
as the legitimate means of attaining an end, and seem 
rather to prefer it to making a straightforward appli- 
cation. It is, however, being slowly but surely 
eradicated. The canal officers are now inundated 
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with petitions, as the villagers have learnt that the 
surest way of getting a grievance redressed is by 
applying straight to the authorities, and not by 
bribing subordinates. Such a thing as offering a 
bribe to an Englishman is now almost unknown. 
These facts show that the native’s ideas of honour 
and probity are growing more in conformity with our 
western notions. 


LITERATURE. 


The Testing of Materials of Construction. By Professor 
W. CawtHorRnE Unwin, F.R.S., M. Inst. C.E. Lon- 
don: Longmans, Green, and Co, 1888. 

THE rapid strides that engineering science has made 
during the past few years has placed constructive 
art upon an entirely different basis from what it was 
when machinery and structures were designed by 
rule-of-thumb methods —a time well within the 
memory of even middle-aged men. Keen competi- 
tion, coupled with the much greater importance of the 
bold engineering enterprises of the present day, 
has enforced rule-of-thumb fossils to retire from 
the field to make way for those who base their 
designs upon well-known scientific principles, by 
which means they are enabled to determine the 
stresses that will occur in each member of their 
structures under given loads and then to place 
material accordingly. The author of the present 
treatise has always held a prominent place amongst 
scientific engineers, and was one of the first to point 
out the correct methods of determining accurately 
the stresses occurring in various bridge and roof 
structures, and further to investigate those occurring 
in machinery generally. It is, however, quite 
evident that the determination of the stresses is but 
a preliminary stage in constructive art. The next 
and perhaps most important step is the choice, 
and the correct proportioning, of the materials to 
resist those stresses. This branch of the subject 
is fully and exhaustively dealt with in the volume 
before us. 

In the introduction the author commences by 
touching upon the points necessary to be con- 
sidered in choice of materials for construction, 
the object of testing, the constants to be deter- 
mined, and the various points of interest to be ob- 
served while the test is proceeding. These remarks 
are broadly classified under two heads, Scientific 
Testing and Commercial Testing, the object of 
the former being to ‘‘ determine the physical con- 
stants for a material,” and of the latter to ascertain 
the strength of the material the engineer proposes 
to use in his structures, and further to insure that 
the material supplied by the manufacturer is of the 
specified quality, for even with iron and steel one 
often finds that ‘‘ things are not what they seem.” 

Chapter I. deals with the mechanical properties of 
bodies acted on by stresses. The terms stress 
and strain are clearly and concisely defined. There 
appears to us to be no very mysterious or complex 
meaning to these terms, yet we frequently hear 
educated engineers persistently misusing them. 
Tensile, compressive, torsional, and bending stresses 
are dealt with, and the methods of determining 
various constants for materials are described in 
detail, giving the necessary calculations that are re- 
quired to be made. Several elementary problems 
often given in works on the theory of elasticity are 
divested of all unnecessary symbols, and are simply 
and clearly treated. We think that some note 
should be made to equations (23 and 24) page 44, 
to the ‘effect that Young’s modulus as determined 
by bending experiments differs from that found by 
direct tension or compression experiments. 

Chapter II. deals with the plastic properties of 
materials. M. Tresca’s experiments upon this point 
are dealt with, and the results fully investigated, 
also the author’s original investigations into the 
plastic phenomena which occur in ordinary 
tensile testing. A little slip has occurred in equa- 
tion (1) page 49; the jet of ‘* squirted” lead has 
been treated as though it were a cylinder of length 
1 and of radius r, but if correctly drawn in Fig. 19, 
the bottom of the jet is approximately a hemi- 
sphere. Taking it as such, the equation 
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If, however, the length of the jet / is great com- 
pared with r, the equation as originally given is 


very nearly correct. 
Chapter III. déals fully with the question of 
stress-strain diagrams, both hand-plotted and auto- 


graphic, for a large number of elastic, plastic, and 
brittle materials. Their great scientific and com- 
mercial value is’ pointed out, as they leave a per- 
manent record of the ratio of stress to strain 
throughout the test, and further in being a check 
upon clerical errors which might occur in taking 
observations. Specimens of diagrams drawn by 
various machines are shown, and the special fea- 
tures in each pointed out. A diagram is fully 
analysed, and the leading parts of the curve ex- 
plained, such as the ‘‘ elastic life,” the ‘‘ break- 
ing down point,” the ‘elastic limit,” the ‘‘ plastic 
life,” and lastly the ‘‘plastic limit,” a very 
happy term proposed by the author for the 
point where the maximum load.is reached; the 
question of the extension of test-pieces, propor- 
tional and local, is fully dealt with, including some 
most interesting remarks on the influence of the 
relative dimensions and shape of the test-pieces, 
time effects, &c. Bouschinger’s recent experiments 
are quoted to show the influence of rest on the 
elastic limit when it has been artificially raised. 

Chapter IV. is devoted to the description of 
modern testing machinery for giving. tensile, com- 
pressive, torsional, and bending stresses, the ma- 
chines being classified under the general head of 
horizontal and vertical, according to the direction 
in which the stress is exerted. 

The chief points to be considered in designing or 
selecting a machine are given as: Sensitiveness, 
accuracy, facility of adjustment, capability of easy 
and rapid manipulation, autographic recording ap- 
paratus, and freedom from shocks and vibrations. 
The stress on the specimen may be applied by 
hydraulic or screw power, and may be measured 
either by compound or single levers, or by a mano- 
meter. The author is strongly in favour of the 
single-lever vertical machine, two 100-ton machines 
of this type having been built for him by Messrs. 
Buckton and Co., of Leeds. The very important 
matter of the calibration of testing machines is 
fully dealt with ; many of the methods now adopted 
by leading makers of testing machinery are due to 
the author, hence the information he supplies is 
most valuable to both users and makers. 

Chapter V. is of an eminently practical and useful 
nature ; it describes in detail the various methods 
—correct and otherwise—of gripping test specimens, 
great stress being laid upon the absolute necessity 
of arranging the specimens in such a manner that 
the stress is axial in direction. Various forms of 
ball-and-socket joints find favour with the author. 

Measuring instruments for taking the dimensions 
of test-pieces are described in Chapter VI., also ex- 
tensometers for measuring the strains on test-pieces 
used for determining the modulus of elasticity. The 
author points out the great importance of attaching 
the instrument to points on both sides of the test 
specimen in order to measure the axial extension 
rather than that on one side of the specimen only ; 
the latter method is liable to involve serious errors 
unless the specimens be perfectly straight. Ex- 
tensometers of the author’s own design are de- 
scribed, including his modification of Professor 
Bouschinger’s mirror and roller instrument. These 
are all excellent arrangements as far as accuracy of 
measurement is concerned, but not so convenient 
to read as the equally accurate simple lever arrange- 
ments of Professor Kennedy and Mr. Strohmeyer 
described later in the chapter. The former have to 
be delicately adjusted between each reading, whereas 
in the latter the extensions are read direct from the 
scale and pointer without being touched. Much of 
the information given in these chapters was given 
by the author in his Cantor lectures at the Society 
of Arts. 

Chapter VII. describes and criticises various 
forms of autographic recording apparatus. The 
author while not agreeing with the principle of Mr. 
Wicksteed’s apparatus believes it to be practically 
correct for diagrams of small size. As far as the 
principle is concerned we must admit that we agree 
with the author, but we think that he would have 
a far better opinion of the apparatus if he had used 
and checked it to the same extent that we have 
with some hundreds of diagrams ; in skilled hands, 
we believe it to give as correct result as any appa- 
ratus that has yet been constructed. The author's 
apparatus is fully described ; the principle of it 
is certainly correct, but we think he over- 





looked one serious defect, viz., that of the ab- 
solute necessity of keeping the steelyard floating 
throughout the test, an operation which is most 
difficult, and, indeed, almost impossible at the 
yield point, and after the plastic limit, all the dia- 
grams drawn by this apparatus show rather ugly 
‘‘kinks” due to the imperfect manipulation of the 
machine. Professor Kennedy's apparatus is also 
described, this being also suitable for drawing 
elastic stress-strain diagrams, an achievement 
which has not been accomplished by any other 
apparatus. 

The following four chapters are devoted to the 
elastic constants, strength and physical properties 
of the most common metals used in engineering 
structures. 

Chapter XII. refers to experiments on the repe- 
tition of stress in which Wohler’s and Spangen- 
burg’s researches naturally take a very important 
place, the results being tabulated and the results 
fully investigated, 

Chapters XIII. and XIV. deal with the strength 
and nature of timber, stone, and brick, the behaviour 
of these materials under stress, and contains a mass 
of information on the weight, capacity for absorbing 
water, and other useful data relating to building 
materials in general. 

The last chapter treats of limes and cements. 
On page 445 the author, in giving the chemical 
composition of Portland cement, puts the per- 
centage of lime at between 67 and 58. We 
venture to think that the former figure is high, 
for in looking through our own tests and 
analyses of a very large number of cements from 
all parts of the country, we find that in every 
case in which the percentage of lime exceeded 62, 
the cement was rejected on account of serious 
mechanical and physical defects. The question of 
the increase of strength in the hardening of cement 
is exhaustively dealt with. The greater part of 
this information has been published by the author 
in the Proceedings of the Institution of Civil 
Engineers. 

We are sorry to find so scanty an index to such 
a comprehensive work as this—a fault which we 
hope will be corrected in future editions. 

n conclusion, we most heartily congratulate the 
author upon having produced by far the best and most 
comprehensive treatise upon the testing of engi- 
neering materials that has ever appeared in: the 
English language. It is simply full of useful in- 
formation of a most valuable character which cannot 
be obtained from text-books, All the questionable 
and obsolete results so often found in even modern 
works on this subject are conspicuous by their 
absence, while only the most reliable modern data is 
given. The author's modesty has, in many instances, 
prevented him from giving the results of his own 
investigations. We think that they would have 
materially added to the value of the work. 

The book is printed in clear, bold type, the 
illustrations are good, and is well got up in every 
respect. We can confidently recommend it to 
engineers both old and young, whether of a scientific 
or merely of a practical turn of mind. 
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THE “ ZEPHYR” LAUNCH ENGINE. 

In a recent issue* we gave details of four ‘‘ Zephyr” 
launches built by Messrs. Yarrow and Co., of 
Poplar, these being launches in which the engines 


are driven by the vapour of a volatile liquid in 
place of ordinary steam. On that occasion we made 


* See ENGINEERING, page 517, ante, 
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THE “ZEPHYR” LAUNCHES; MESSRS. YARROW & CO.’S EXPERIMENTAL APPARATUS. 
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reference to some experiments which had been made | 
in connection with the subject, and said we should | 


give further particulars of them later on. That 
promise we now proceed to fulfil. 

The object of the experiments was to determine 
the relative value of a spirit vapour and ordinary 
steam for producing power. It will be as well 
if we first give a description of the apparatus 
used, an engraving of which will be found on the 

resent page. There is a vertical boiler B, with 
Leasing tubes, this boiler being fired by means 





mean pressure 4-52 lis. 4408 ft lbs. per min. 
Mean pressure 4:77 bs, Mean power 5199 fe. lbs 


$064.8 


of ordinary gas burnt in an atmospheric burner 
A. There are fitted the usual pressure gauge 
(1), a feed non-return valve (2), water gauge 
glass (3), and stop valve (4). There is also a ther- 
mometer (5) to show the temperature of the steam 
raised. Inside the boiler there is a large spiral coil 
of copper pipe. This has separate non-return valve 
(6), stop valve (7), and pressure gauge (8), The 
spiral coil becomes immersed in a water or steam 
bath at option by raising or lowering the water level 
in the boiler. Water or spirit is evaporated in the 


#4567 
FRom THE ABOVE IT WiLt BE SEEN THAT THE HEAT REQUIRED TO EVAPORATE 
50 Cusuc CENTIMETRES OF WATER BEING 35, 4 ONLY ARE REQUIRED FOR 
THE EVAPORATION OF AN EQUAL QUANTITY OF SPIRIT, THE SOURCE OF HEAT BEING CONSTANT, 





QUANTITIES (8Y MEASURE) OF WATER AND SPIRIT AT ATMOSPHERIC 
RESSURE. 


TIME 1 i MINUTES. 
7. 304 aH Ld 
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coil by the heat communicated by the water or 
steam in the boiler. There is a hand pump H, 
which draws through the pipe marked 16. It is 
arranged to feed into either the boiler or generating 
coil, and to pump spirit or water as may be required. 
This is used when the engine is not working. There 
is an ordinary meter M for measuring the amount 
of gas consumed for heating the boiler. A small 
ordinary vertical engine is shown at E. To the 
crankshaft is attached a small friction brake, the 
pull of which is registered by the spring balance 9, 
The engine feed pump is shown at 10. This is con- 
nected by pipes and check valves so as to feed either 
the boiler or the generating coil. Its suction valve 
box is connected by pipes and change valves so as to 
draw either from the spirit tank or water tank. 
An indicator I is fitted as shown, and a counter O 
isalso in position. There isa sight feed lubricator 
at 12. 

As will be seen the experimental apparatus is so 
fitted that the engine may be driven by steam from 
the boiler, by steam from the generating coil, or by 
spirit vapour from the generating coil. ; 

There are two cold water tanks, T and T,, having 
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a constant water supply and overflow. Immersed | spirit into the generator. The coils for condensing 
in each of these is a spiral coil of copper pipe which | were both of exactly the same size and length, and 
serves to condense the exhaust from the engine. T | the only object for having separate coils for con- 
is used to condense the spirit vapour, whilst T; is densing was that there might be less chance of 
brought into play when steam is used to drive the | some of the spirit being mixed with water, and so 
engine. The valves 13 and 14 control this action. vitiating the results. The engine has a cylinder 


The condensing coil of T drains the spirit into the 2in. in diameter by 2} in. stroke. 


= amount of heat can produce only an equiva- 
ent in power, according to the well-known law, 
and if a spirit be evaporated, in place of water, 
although it may take less heat to vaporise it, 
there will be a lower potentiality in the vapour 
given off. But in practice all the heat given off by 
combustion is not turned into work, the amount 





smaller tank m, whilst the coil of T, discharges | 


into the tank o. 
a small pipe leads to the suction of the engine feed 


» 
a 
. 





From each of these tanks m and o| proceed to deal next with the experiments Messrs. 





Syworricat Diagram IutustRatinG ExPERIMENTS MADE TO ASCERTAIN THE Recative Vacue of Water & Spirit FOR THE Proouction of Power FROM Hear. 


Having so far described the apparatus, we will| actually available for the purpose may, in the 
case of ordinary steam, be roughly put down at 


about 10 per cent. It is in this margin of 90 per 





Yarrow and Co. have made with it. 
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Synopricat DIAGRAM ILLUSTRATING EXPERIMENTS MADE TO ASCERTAIN THE Retative VALUE OF WATER ANO SeiRit FOR THE PRoouCcTION oF Power FROM HEAT. 


pump ; so that whether water or spirit is being 
evaporated it can be fed back to the generating 
coil, or to the main boiler, as may be required. 
S is a tank to hold soap and water, which is con- 
ducted by a small pipe 15 to the friction brake. R 
is a reservoir into which the generating coil is 
drained when changing from spirit to water, so as 
to avoid waste. The fuel used being gas, it could 
in all cases be easily measured and regulated. The 
same engine, friction brake, and indicator were 
used to produce and measure the power when either 
steam or spirit vapour was used. The same feed 
pump was also used to put back either water or 








N? 2; SPIRIT. eagec. 


Some months ago this firm, having contemplated | cent. of loss that the ‘‘ Zephyr” system finds a 
identifying themselves with the system and intro- | chance of gaining increased efficiency for the spirit 
ducing it into this country, undertook a number of | vapour motor. It is not that there is a theoretically 
experiments to test the relative values of various increased boiler or engine efficiency, but there is to 
spirits and hydro-carbons for generating vapour for be taken into consideration the small amount of 
working small motors, more especially in connec- latent heat in the conversion of the spirit into 
tion with the propulsion of small vessels. These | vapour and consequently the smaller waste of heat 
experiments included trials to ascertain not only | in condensation. 
the best liquid from which to generate the vapour,| A long series of trials with a very small model 
but also what would be most advantageous to use| engine was first made by Messrs. Yarrow. The 
for burning as fuel. These experiments have re-| results obtained were very promising, but the appa- 
sulted in somewhat unexpected results. The re-|ratus was considered to be on too small a scale for 
sults may be described as unexpected, because a | the data to be accepted as thoroughly reliable. The 
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apparatus we have described was therefore installed. 
The engine cylinder was, as stated, 2in. in dia- 
meter by 24in. stroke. The heating surface in the 
boiler was about 18 square feet. A Fletcher 
burner consuming about 80 cubic feet of ordinary 
gas per hour was used for heating. 

For the steam trials steam was taken from the 
top of the boiler in the usual way, and during the 
running careful records were taken each minute, of 
the consumption of gas, temperature and pressure 
of steam in the boiler, revolutions per minute made 
by the engine, and brake readings. The brake was 
of the ordinary Prony type, the pressure being ad- 
justable by springs and screws, while the pull on the 
lever was measured by a Salter balance with a dial, 
as shown in the illustration. The brake was lubri- 
cated by soft soap and water. The steam, after 
doing its work, was condensed by the condensing 
coil as described, and was then pumped back to the 
boiler by the engine pump. In this manner the 
water made a complete circuit, and the water level 
in the boiler was kept uniform. Continuous trials 
were made withsteam in this way. The trials were 
several times repeated for the sake of confirmation. 

The experiments with the spirit followed, and 
were carried out with the same apparatus. Inside 
the steam space of the boiler was fitted the copper 
coil referred to in the description of the apparatus. 
This coil was } in. bore and 50 ft. long, thus 
giving about 8 square feet of heating surface. The 
spirit was pumped into the coil and there vaporised 
by the heat communicated through the steam in the 
boiler. The spirit vapour passed to the: engine 
was exhausted into the condenser, and there con- 
densed, and was returned to the coil by the feed 
pump. This method of vaporising spirit through 
the medium of steam was adopted so that the 
heating surface of the boiler should act under the 
same conditions during the two experiments, thus 
removing any question of boiler efliciency. 

In each case the trial was commenced with steam 
at 50 lb. pressure in the boiler, the water level 
being the same in all instances. If the pressure 
had fallen at the end of the trial, it was allowed to 
increase until the 50 lb. was reached, the gas 
burnt to get this pressure being included in the 
record. In this way any heat that was robbed 
from the water at the commencement of the trial 
was paid back. 

In the diagrams, Figs. 1 and 2, we give the 
results of one set or pair of these experi- 
ments continued for three hours in both cases. 
Each vertical line represents five minutes, during 
which time five records were taken. These records 
are shown by a series of dots, these dots showing the 
variations of the pressures, temperature, revolu- 
tions, gas consumption, and brake pressure respec- 
tively. These data are all given toa certain scale 
indicated on the diagram. 

By this method of illustrating the experiments 
the incidents of the trials are clearly shown ; but 
the leading features have been collected in the fol- 
lowing summary of means : 


Date of trial 


Expansion agent used... Steam Spirit. 
Duration of trial = .. Shours., 3 hours. 
Cubic feet of gas burnt per hour 

(including the amount re- 

quired to raise pressure at 

end of trial to what it was at 

the commencement)... eae 
Mean pressure of spirit in coil. 


steam in 


{ April11, April 12, 
YL 1888. 1888, 


83.48 
55.80 
ee eee ee ae 
Mean revolutions per minute... 312.6 552.2 
‘Tension on brake ... 1,154 1b, 1.222 Ib, 
Foot. pounds per minute ob- 
tained on brake ‘a .. 2524.5 4742.1 
Indicator diagrams, which were taken during the 
trial, are given on page 610. It may be remarked 
that the indicator diagrams serve to confirm the 
results obtained on the brake, but as the engine 
was so small the flow of steam to the indicator may 
have had some considerable iafluence on the record. 
The results arrived at were as follows : Accord- 
ing to the brake records, the efficiency of the spirit 
vapour was as 1.878 compared to steam as 1. 
When tested by the indicator the spirit vapour had 
a figure of merit of 2.303, taking steam as unity. If 
we take a mean of these we find that the advantage 
of spirit vapour is about double that of steam. 
Since making the experiments, Messrs. Yarrow 
and Co. have had the launches referred to at work, 
and they find that the running of the boats de- 
cisively confirms the very remarkable results above 
recorded. It will be remembered that Mr. Yarrow 
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in his paper read before the Institution of Naval 
Architects on March 22 last, and published in 
Encrinegerine of March 30 last, made some re- 
ference to the running of the Zephyr, the first of 
her class. As in some quarters there seems to be 
misunderstanding on this point, we may point out 
that the author guarded himself against being sup- 
posed to say that there would be any gain in the 
system beyond that due to the causes referred to. 
He then said that he was at that time making ex- 
periments with a view to ascertain what benefit, 
if any, is obtainable in regard to the thermodynamic 
value of the system. 

As mentioned in our issue of May 27, Messrs. 
Yarrow have substituted ordinary paraffin or petro- 
leum, such as sold in oilshops, for the light hydro- 
carbon spirit to burn in the furnace. The spirit 
used is one of the earlier products of the distillation 
of petroleum, and has a specific gravity of 700. 

In Fig. 4 we give a diagram showing respectively 
the quantity of water and spirit evaporated by a 
given amount of heat. By this will be seen the 
great difference between the two; in fact, the 
amount of heat required to evaporate a given 
volume of water is nine times that necessary to 
evaporate the same volume of spirit. Asa practical 
evidence of the small amount of heat which goes to 
waste by way of the chimney, it may be mentioned 
that the hand can be quite well held close to the 
top of the funnel. 

It would be of much interest if Messrs. Yarrow, 
in carrying out further experiments with the appa- 
ratus above described, would measure the quantity 
of heat imparted to the condensing water when 
working with ordinary steam and spirit vapour 
respectively. Of course the heat so rejected forms 
a measure of the waste involved in the use of any 
given working fluid, and a comparison of this waste 
with the total heats used would be of value and 
would afford data upon which a judgment could 
be formed as to the results which might be expected 
from the application of the system on a more ex- 
tended scale. 





FURNACE AND FUEL TESTING STATION 
FOR LONDON. 
To THE EpiTor oF ENGINEERING. 

S1r,—Permit me t» supplement Mr. B. Donkin’s list of 
systematic fuel tests, with a reference to the long series of 
test trials of Welsh coals, anthracite, and Newcastie 
coals, organised and conducted by me in 1881-82, as test- 
ing engineer to the Smoke Abatement Committee. The 
trials were made with Lancashire steam boilers, on the 
premises Of Messrs. Richard Clay and Sons, and at the 
Brixton pumping station of the Lambeth Water Works ; 
and the results were reported and published in the official 
report of the Committee. 

I fully concur with Mr. Donkin, in recognising the 
importance of a testing station, and its unquestionable 
utility for the settlement of floating questions of opinion 
bearing on the suppression of smoke and on economy of 
fuel, Let us reflect on the anomalous state of fuel prac- 
tice in the metropolis, when manufacturers are driven to 
the use of high-priced Welsh coal, costing from 17s. to 
18s. 6d. per ton, in order to insure smokeless chimneys, 
whilst at the same time there are coals (seaborne rough 
small, for instance) at half the cost, equally efficient, 
having equal heating power, in a chemical sense, and yet 
practically prohibited in consequence of their smoke- 
making qualities. 

We need not despair of arriving at more than one general 
practical solution of the problem of utilising small North 
Country coal without discharging smoke, though one 
would be likely to rise from a consideration of this ques- 
tion, with a miserable sense of engineering incapacity, were 
it not that, in point of fact, it has been answered many 
yearsago. Mr. Lavington E. Fletcher showed, in con- 
nection with the Wigan trials, to which Mr. Donkin 
refers, how Lancashire boilers could be fired by hand with- 
out smoke-making. But the real working difficulty has 
been the same which has vexed the minds of inventors 
since the days of Josiah Parkes—the indisposition of 
firemen to apply themselves to the management of the 
fire according to the conditions of the furnace and the 
fuel. The practical solution appears to lie in the direction 
of automatic action; the principle of the gazogene, for 
instance, applied in various forms, in which the solid fuel 
is converted into combustible gases ; or that of the mecha- 
nical stoker. Experience has proved that by such means 
not only may smoke be prevented, but the fuel can be 
thoroughly and economically consumed, with high eva- 
porative efficiency. I have satisfied myself from the 
results of long and carefully conducted observations, that 
with ordinary North Country slack, the cost of produc- 
tion of steam can be reduced by from 40 per cent. to 50 
per cent. of the cost with smokeless Welsh coal; when, 
pound for pound, the North Country coal was nearly as 
efficient as the Welsh coal, the ‘* sweet reasonableness” of 
—— was supported by the chemical constitutions of the 
uels. 

We want, besides the fuel-testing departments advo- 
cated by Mr. Donkin, a furnace‘testing department also, 
when there need be no doubt that, judging by the anal 
of testing stations for strength of materials, the establish- 





ment of a furnace and fuel-testing station should be pro- 
ductive of the best results. 

In my capacity of testing engineer to the National 
Smoke Abatement Institution, besides the testing of fuels 
and furnaces, I have conducted hundreds of test trials of 
domestic grates, stoves, and cooking ranges, with respect 
to which the chimney gases have been chemically analysed. 
The results of the observations, taken together, have 
clearly conduced to the improvement of grate, stove, and 
range practice, with which the proposed testing station 
would prove an influential factor. ; 


D. K. Crarx. 
8, Buckingham-street, Adelphi, June 19, 1888, 





THE TORPEDO BOAT ‘ ARIETE.” 
To THE EpiToR OF ENGINEERING. 

Srr,—We regret to notice that in ead last issue you 
give the speed of the Ariete, -which we built for the 
Spanish Government, as 20} knots on her two hours’ trial, 
a somewhat low speed for the fastest boat in the world, 
The facts are, as stated in your issue of July 15, 1887, 
that on her official trial the mean speed on the measured 
mile was 26.003 knots with a load of 17.35 tons on board, 
_ on the two hours’ continuous run, 24.9 knots per 

our. 

On the preliminary trial the highest speed attained 
was 26.28 knots. Trusting you will insert this correc- 
tion. We are, Sir, yours faithfully, 

JOHN I. THORNYCROFT AND Co, 

Church Wharf, Chiswick, London, June 19, 1888. 





THE ‘‘ WELLS” LIGHT. 
To THE EpitoR OF ENGINEERING. 

Srr,—In your issue of June 8th you compare our lamp 
to the ‘‘ Lucigen” in such a manner as to make uninitiated 
people probably think it was an imitation of that light; 
he also say that on a certain section of the Manchester 

hip Canal this lamp is in use, whereas they are on every 
section, the contractor having already 80 on his various 
workings. 

The lamp runs three or four hours without the slightest 
attention, and then it is only necessary to use the hand 
pump for about four minutes. The whole lamp is essen- 
tially different from the ‘‘ Lucigen” lamp in principle, 
the oil being converted into gas instead of burnt in spray. 

Yours faithfully, 


A. C. WELLS AND Co. 
Manchester, June 16, 1888. 








ENGLISH v. AMERICAN LOCOMOTIVES. 
To THz Epiror oF ENGINEERING. 

Srr,—I see by their letters in your issue of April 13 
that Mr. Francis Brown and Mr. R. Atkinson have taken 
rather seriously my letter in ENGINEERING of March 2nd. 
There was, I fancied, a vein of banter traceable in it 
(doubtlessly poorly conceived and badly executed), which 
would have prevented any one attaching too much import- 
tance to “ play on ‘‘Mr. Brown’s significant et cetera,” 
and have shielded me from the unkind adjectives hurled 
at me by pow Montreal correspondents. But as these 
gentlemen have thought it necessary to treat the matter 
seriously, perhaps you will allow me space for one or two 
‘serious ” remarks in reply. 

There is, however, one minor matter to which I may 
refer in the first instance. Mr. Atkinson says he ‘‘ has no 
doubt” that if ‘‘ Observer” had asked Mr. Brown “ what 
does usually come under the head of extras” in connec- 
tion with an American locomotive, he (Mr. Brown) 
“would have informed ‘ Observer.’” Mr. Brown, how- 
ever, does not take Mr. Atkinson’s view of the case at all, 
and is not going to reveal this little trade secret except on 
his own terms, for Mr. Brown says: ‘‘ If ‘Observer’ will 
write under his own name, it will give me pleasure to in- 
form him exactly as to what extras are, an] how they are 
dealt with, on this side of the Atlantic.” It would, of 
course, be unkind to suggest that Mr. Brown had any 
other reason but that of impressing on ‘‘ Observer” his 
unworthiness to receive even crumbs of knowledge from 
Mr. Brown’s well-stocked table, but his reticence has this 
unfortunate result all the same, namely, that your readers 
on this side of the Atlantic, at least, are left entirely in the 
dark as to what are or are not ‘‘ extras” in dealing with 
American locomotives. Perhaps Mr. Brown will, on 
second thoughts, relent, and waiving his hard-and-fast 
condition requiring ‘‘Observer” to reveal his identity, 
favour us with the information which Mr. Atkinson appa- 
rently feels cannot be given with proper authority except 
by Mr. Brown himself. 

And now for the more ‘‘serious” part of the subject. 
Mr. Atkinson seeks to explain the fact of the American 
‘* Mogul” engines supplied to the New South Wales 
Government in 1884, referred to in my letter of March 2 
(which cost ‘‘ originally” the handsome sum of 2600/.), 
costing 4007. extra per engine within twelve months of 
their going to work by insinuating something worse than 
faulty in the ‘‘ management” of the locomotive depart- 
ment of that colony. It is not a little remarkable that 
whenever facts are brought to light—and we have had a 
good many of them lately in your columns—that under- 
mine the character for cheapness and economy in working 
of American locomotives in comparison with those of 
English design, the attempt is made by American writers 
to explain away the facts by insinuating sinister action 
on the part of some ‘“‘ prejudiced” or ill-disposed person 
(‘* some nigger on the fence somewhere,” as it is elegantly 
expressed by some writers), who is supposed to infest 
those localities where the American locomotive fails to 
come up to the high standard which it is said by its 
admirers to exhibit in its own country. It is high time 
our friends across the Atlantic advanced some more con- 
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vincing arguments to account for the poor performance of 
the American locomotives in the Australian colonies. 
The “‘ nigger on the fence” theory won’t do to explain it; 
nor is it creditable to those who make use of it. 

One word more, before I conclude, in reference to the 
cost of these Mogul engines. Itis only right that Ishould 
say, that it will be found by the explanation given in the 
Legislative Assembly of New South Wales by the minutes 
at the time (as quoted in ENGINEERING of March 5, 1886), 
that the items for which the 400/. per engine extra was 
paid consisted of ‘‘alterations, repairs, &c., to date.” 
Perhaps the et cetera here represents “the nigger on the 
fence” part of the cost; but it is necessarily a minor part 
of the whole, for we have it on the highest authority— 
that of Mr. Atkinson himself—that “ it is scarcely fair or 
intelligent to assume that the et cetera covers a wider field 
and more expense than the stipulated items do.” The 
proportion in which the 400/. was divided between “‘ altera- 
tions” and “‘ repairs” was unfortunately left by the minis- 
ter in obscurity. But it may be remarked that the appear- 
ance of these items in the account so early in the day, and 
for so large an amount, whatever their relative proportions 
may have been, is fatal to the theory of the American 
locomotive being ‘‘ perfect in design” and ‘‘ economical 
in working.” I may mention that the minister added by 
way of excuse for having gone to America for the engines 
in question, that ‘‘the agent-general had been unable to 
get an offer in England to build these engines in time, 
and as they were urgently required, recourse was had to 
America.” If the advocates of the American type of 
locomotive find in this apology for using their engines a 
flattering testimony in their favour, I shall feel that I am 
more than rewarded for the trouble I have taken in un- 
earthing it. Lastly, I may add that I was in error in 
giving ‘‘twelve months” as the time within which the 
extra 400/. per engine was expended on these engines. I 
see in the original it is ‘‘ within six months of their com- 
mencing to run.” So much for these ‘‘cheap” to make, 
easy to repair, economical to work, and otherwise most 
admirable American locomotives ! 


Yours truly, 
Westminster, April 16, 1888, OBSERVER. 





To THE EpiTor oF ENGINEERING. 

Srr,—The advocates of American locomotives who have 
quoted their performance in the Australian colonies in 
~ of their superiority over those of English design, 

ave not, apparently, been happy in their choice of a field 
in support of their case, judging from what is stated in 
your article on ‘‘ Locomotives for New South Wales,” in 
your issue of the 11th inst. : 

Some time ago, Mr. Smith, of Delaware, quoted the 
performance of American locomotives on the South Aus- 
tralian railways as evidence of the greater economy in 
working of American over English engines ; but when the 
official records were examined it was found that the exact 
opposite was the case. 

Again, an American contemporary journal, in referring 
to the subject, remarked of American locomotives: ‘‘ They 
have made their way all over the world on merit alone; 
they are still increasing in popularity wherever they are 
at work, and their performance alongside of other makes 
is the recommendation that is monthly bringing increased 
crders.” 

It would be interesting to learn how those who use such 
exaggerated language as to the merits of the American 
make of locomotives reconcile their statements with the 
fact that locomotives introduced into Australia only nine 
years ago from one of the best firms in the United States, 
as being vastly superior to English engines, are now ad- 
mitted by the makers to have been so defective in design 
that they had ceased manufacturing that kind of engine, 
and that if any more of them were required by the New 
South Wales Government they would have to be ‘‘re- 
designed.” Yours truly, 


: OBSERVER, 
Westminster, May 16, 1888. 





SLIDE VALVE DIAGRAMS. 
To THE EpiToR OF ENGINEERING. 

Srr,—Referring to my former letters, with your kind 
permission I now take for graphical treatment the follow- 
ing three problems, which, with a view to show the simple 
way, they can be solved by using Thallmayer’s valve dia- 
gram, have been drawn from Edward T. Cowling Welch’s 

valuable book on ‘‘ Designing Valve Gearing.” 


Prosiem I, 

Given: Position of crank when steam is cut off, the lead 
(1), the amount (a), that the port is to be open for any 
pane of the crank, lying within the angular space 

etween its dead-point position (marked O A in Fig. 1) 
and its cut-off position (marked O C in Fig. 1). 

Required ; The travel of valve (¢), lap(L), and angular 
advance (6). 

Solution (exact), 

Draw (Fig. 1)O A representing position of crank at the 
beginning of stroke. Through point O lay a line OC 
representing position of crank at cut-off. From O A set 
off a measure=/ (lead) and draw parallel A,m. Let O D 
represent the position of crank for which the amount of 
port opening shall be =a. Ata distance =a from O D 
draw parallel D, D,,, which cuts A; min point n andOC, 
in points. By bisecting angle A, n D,, and angle C, s D, 


get point O,; ThenO 0, =-4 (half travel), radius of 
circle which lies between C,s n A=lap (L) and angle 
O,O A=angular advance (6). 


Prosiem II, 

Given: The travel of the valve (¢), the lead (/), the 
amount (a) that the port is to be open for a certain posi- 
tion of the crank, lying within the angular space between 


its dead-point position (marked O A in Fig. 2) and that 
one the port opens for the return stroke. (In Fig. 2 this 
latter position would be marked by the diameter corre- 
sponding to point s.) : 
Required : The lap (L) angular advance (5) and the posi- 
tion of the crank at which steam is cut off, 
Solution (exact). 


With O as a centre and with the half travel (+) as 


radius (Fig. 2) draw the travel circle, O A representing 
position of crank at the beginning of stroke. At a dis- 
tance=/ (lead) from O A draw parallel A, Ay. Let O D 
represent the position of crank for which the amount of 
port opening has to be=a. (For the amount of port open- 
ing in the present problem, as a matter of course, a length 
can be taken only, being less than the perpendicular dis- 
tance between point s, where A; A;, cuts the travel circle, 
and the given position O D of the crank.) From O D set 
off a measure =a (amount of port opening) and draw 
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parallel D, Di, cutting A; Ay, in point n. Bisect angle 
A, nD, and get point O, on the periphery of the travel 
circle. Then angle O, OA=angular advance (6). A line 
O C drawn tangential to the underside of a circle having 
O, for its centre and touching A; A, as well as nD, 
shows position of crank at cut-off, the radius of said 
circle being at the same time the amount of lap (L). 
Prostem III. 

Given: The respective positions of the crank at which 
the exhaust shall be opened and closed, the lead (/), the 
position of crank at cut-off. 

Required: The travel of the valve (¢), the angular ad- 
vance (6), the lap (L), and the exhaust lap (e). 

Solution (exact). 

Draw (Fig. 3) O A representing position of crank at 
the beginning of stroke, EE, position of crank at the 
opening of the exhaust, D D; position of crank at the 
closing of the exhaust, and C C, the position of crank, 
steam is to be cut off. (Position of crank at cut-off, O C, 
must as a matter of course be nearer to O D than O E 
lies toO A,). Having drawn A, Ay, parallel A A, and 
at a distance =/ (lead) from A Aj, after bisecting angle 
DOE by mx, get (the easiest by trial) on mn point O, 
for the centre of a circle, touching A, A,,, as well as O C;. 
Then the radius of this circle =lap (L). The radius 
of a circle with O, as a centre and touching O E; and O D, 


t 
will be = exhaust lap (¢), 0, O will be=half travel (+) 


and angle O, O A=angular advance (6). 
I remain, Sir, respectfully yours, 
ICTOR THALLMAYRR. 
Ungarisch Altenburg, April 9, 1888 





**A NEW TYPE OF ENGINE.” 
To THE EprTor oF ENGINEERING. 

Srr,—In your last issue there is a letter from a Mr. 
Buck advocating the claim of his friends, Messrs. Perkins, 
to take second position after James Watt as improvers of 
the steam engine. Tous on the Clyde who are constant 





readers of your journal, it appears as if you had been 


neglecting your duty in not keeping us posted on current 
events. My shopmates and I have looked over our back 
numvers and can only find the name of Perkins associated 
with two vessels, viz., the Wanderer and the Anthracite ; 
the pertcemenca ge those vessels we have been discussing. 
One of us, whe @onsiders himself an authority, says the 
Wanderer went so fast that the frict‘on caused the ship to 
go on fire in the Bay of Biscay (perbaps this is the fastest 
vessel in the world Mr. Buck alludes to), at any rate they 
had to take engines and boilers out; they were too good. 
Our authority also says that the Anthracite when tried in 
New York showed 100 1b. per square inch more pressure 
in the cylinders than in the boiler. No doubt these were 
great improvements, but there must be more that you are 
keeping back; how is it you have not illustrated the 
Octopus engine? We do not think it fair to keep us in the 
North in the dark ; you might easily send along one of 
your draughtsmen to see the drawing and give usa de- 
scription at least. 

We Scotchmen, as you know, venerate the name of 
James Watt, and think we have a right to pass an opinion 
as to who is to occupy the second position to him. We 
have names here that are connected with a record of suc- 
cessful work of the first quality, such as Elder, Kirk, 
Brock, and others; we doubt, however, if any of those 
would permit a claim to such an eminent position. 

In the mean time if Mr. Buck would publish a record of 
the successful performances of work done by Perkins’s 
engines and boilers in vessels, we are sure that every 
Scotchman will be glad to give them the position that a 
fair field and no favour can ask. 

Yours faithfully, 
A Crypt Encine Fitter, 








THE PERKINS HIGH-PRESSURE SYSTEM. 
To THE EprTor OF ENGINEERING. 

S1r,—In your last week’s issue I have read with interest 
a letter from a correspondent, Mr. G. F. Buck, calling 
attention to the piracies of Mr. Loftus Perkins’ ideas and 
inventions. Mr. Perkins’s system of enginehas from its 
initiation been persistently written and talked down, 
whilst piece by piece it has been filched and adopted. 

This may be gratifying to Mr. Perkins’s vanity, but 
brings no grist to his mill. The possibility of his making 
headway himself, either as patentee or manufacturer, has 
been from the first barred by official incapacity at head- 
quarters. The Admiralty is closed to him, as is the yacht 
and mercantile marine. His engines, after nearly twenty 
years’ use, being still qualified as ‘‘experimental ma- 
chinery” by the technical advisers, 

As an instance I inclose you a correspondence I have re- 
cently had with Lloyd’s, which shows the arbitrary and 
high-handed treatment he receives. Ican speak with some 
knowledge of the subject, as I have had for many years 
several yachts engined on his system which have been half 
over the world without mishap of any sort, always carrying 
400 lb. or 500 Ib. head of steam. 

I am, Sir, your obedient servant, 
Frep. Power. 
11, Hyde Park Gardens, W., June 19, 1888, 








CanapIAN Paciric Rartway.—The Atlantic terminus of 
the Canadian Pacific Railway has been definitely fixed, 
according to present appearances, and the favoured port 
is St. Andrew’s, New Brunswick, on the Canadian side of 
the St. Croix. The harbour is safe and commodious, A 
charter granted for a railway from the Canadian line, 125 
miles across the State to a pointon the Maine Central, is 
said to form a part of the Canadian Pacific scheme for 
reaching tide water at St. Andrew’s, 





West VirciIntA.—Two-thirds of the area of West 
Virginia is underlaid with coal, the coalfield comprisin 
16,000 square miles, while six navigable rivers flow = seen 
its borders. Agricultural lands within 300 miles of tide 
water, comprising large tracts of valuable timber, can be 
bought for from 4 dols. to 8dols. per acre. The total 
area of West Virginia is 24,780 square miles, so that the 
State is twice as large as Maryland, and larger than 
Massachusetts, New Jersey, Connecticut, and Rhode 
Island combined. The coal Toit of West Virginia are 
expected to yield from 5000 to 6000 tons per acre. 





Daxota.—A Congress committee dealing with the affairs 
of the territories of the United States, has reported on 
the admission of North Dakota as a State of the American 
Union. It is shown by.the committee that the proposed 
State of North Dakota will be exceeded in size only by 
Nebraska, Kansas, Minnesota, Oregon, California, 
Colorado, Nevada, and Texas. It is further shown that 
in 1865, the counties of North Dakota had a population 
of 152,000, and that their population had increased to 
225,000 on January 1, 1888. Five-sevenths of the area of 
the United States, excluding Alaska, lie west of the 
Mississippi. poe it 

Snow CLEARING IN THE GREAT WeEstT.—Rotary steam 
snow shovels appear to have done good work in clearing 
western and north-western American railroads of snow. 
On the Northern Pacific Railroad a switchback over the 
Stampede Pass was kept clear by the aid of one rotary 
shovel, a feat which was regarded as impossible in the light 
of past experience. Many of the Northern Pacific 
branches in Minnesota and Dakota had been blocked for 
some weeks before rotary shovels arrived from the east, 
but though the snow had been blowing hard and was full 
of sand and dirt and frozen nearly as hard as sandstone, 
the rotary shovels successfully cut a‘way through, and 
enabled traffic to be resumed, to the relief of many settlers 





who were short of fuel and other supplies, 
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DETAILS OF REFRIGERATING MACHINE. 
CONSTRUCTED BY THE DE LA VERGNE REFRIGERATING MACHINE COMPANY, NEW YORK. 
(For Description, see Page 626.) 
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NOTES FROM THE UNITED STATES. holding prices more firmly than a week ago. Large| stocks have been about exhausted in foundries and 
PHILADELPHIA, June 8, 1888, | sales of No. 1 foundry have been made at 19 dols. | mills. 

Wirun the past two weeks sales of 30,000 tons of | No. 2 is more active at 17.50 dols. Grey forge isdull| A good many contracts have been placed within the 
southern iron have been made for delivery in New| on account of the backwardness of demand for bar | past thirty days, for vessels for lake and river traffic ; 
York, Philadelphia, Cincinnati, St. Louis, and Chicago. | iron. Southern forge is offered at 15.50 dols. at tide- | water traffic is on the increase, especially along the 
Southern pig iron makers feel confident that they will| water. A number of new southern furnaces will blow | lakes, and the railroad companies are feeling the 
be able to hold their control of northern markets, and | in, as soon as contracts can be secured. A better iron | effects of the competition from Canadian railways. 
extend their trade. Pennsylvania iron-makers are| trade condition is in sight, owing to the fact that| Freights have been reduced from 60 to 40 cents on 
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first-class freight in the north-west, and further reduc- 
tions are probable. Default has been made in the 
payment of interest due by two or three south- 
western lines. But in a general way the railway 
situation is satisfactory, A large amount of new 
mileage is talked of for next year. There is an abun- 
dance of money for these enterprises, but prudent in- 
vestors are disposed to await a settlement of political 
issues, and to ascertain the effects of the decision 
about to be rendered by the Inter-State Commerce 
Commission. The effect of this new law cannot yet be 
fully or satisfactorily discounted. Throughout the 


region between the Mississippi river and the Pacific, |g 


the railroad managers are rearranging freight rates, in 
order to schedule charges according to length of haul. 
The problem is a serious and difficult one, and it will be 
some time before the experiment will result satisfac- 
torily. Railroad builders are inclined to wait and 
watch ; and if the new law can be obeyed without 
jeopardy to the railway interests, it is probable that a 
great deal of new work will be undertaken next season. 

Rails are offered at 30.50 dols. in Pennsylvania 
mills; a good deal of angle-iron, beams, and channels 
are under inquiry ; all the mills are busy. The bar mills 
are only running from one-half to two-thirds capacity. 
In Western Pennsylvania, competition is very close, 
and iron is being sent west and east. 

The Governor of New York has signed the Bill ap- 
propriating 570,000 dols. for improving the canals of 
the State, enlarging the docks, and deepening the 
channels, The improvementin the waterways between 
New York City and Chicago and Duluth, will occupy 
the attention of the legislatures of the adjoining States, 
and probably also of the general Government. Projects 
now in hand contemplate the expenditure of several 
million dollars, not including contracts for immense 
wharves and docks where traffic can be more cheaply 
and quickly handled. The-lake tonnage will ace cd 
be doubled within two or three years, All the ship 
and boat-yards are now full of contracts for this 
season’s work, An immense amount of anthracite coal 
is being shipped to western points ; the production of 
this coal is now over 100,000 tons per day, 


Fig. 11. 


Fig. 12. Fig. 18. 

















ROYAL METEOROLOGICAL SOCIETY. 
Tue concluding meeting of this Society for the present 


session was held on Wednesday evening, the 20th instant, 
at the Institution of Civil Engineers, 25, Great George- 
street, Westminster, Dr. W. Marcet, F.R.S., President, 
in the chair. 

Mr. F. de B. Collenette, L.R.C.P., M.R.C.S., Mr. J. 
Ewart, M.R.C.S., Mr. F. A. Velschow and Mr. J. T. 
Wills, F.R.G.S., were elected fellows of the Society. The 
following papers were read : 

1. “‘ Furst Report of the Thunderstorm Committee.” This 
report deals with the photographs of lightning flashes, 
some sixty in number, which have been received by the 
ociety. From the evidence now obtained it appears that 
eres assumes various typical forms, under conditions 
which are at present unknown. The Committee consider 
that the lightning flashes may be arranged under the 
following types: 1. Stream. 2. Sinuous. 3. Ramified. 
4. Meandering. 5. Beaded or chapletted ; and 6. Ribbon 
Lightning. In one of the photographs there is a dark 
flash of the same character as the bright flashes, but the 
Committee defer offering any explanation of the same 
until they get further examples of dark flashes. As the 
thunderstorm season is now coming on, the Committee pro- 
pose to publish their report at once, along with some re- 
productions of the photographs by the autotype process, 
in order that observers may be prepared to notice the 
various forms of lightning. 

2. “* The Cold Period from September, 1887, to May, 
1888,” by Mr. C. Harding, F.R. Met. Soc. he mean 
temperature for each of the nine months from September, 
1887, to an, Cegews was below the average, whilst in the 
case of October there has been no corresponding month 
as cold during the last half-century, and only three colder 
Aprils, In London the mean temperature for the period 
was only 42.4 deg., and there has been no similarly low 
mean for the corresponding period since 1854-5, which 
will be remembered as the time of the Crimean War, and 
only three equally cold periods during the last fifty years. 
The temperature of the soil at Greenwich at 3ft. below 
the surface was below the average in each month from 
October to April ; in October and April the temperature 
at this depth was the coldest on record, observations being 
available for the Jast forty-two years, and in November it 
was the coldest for thirty-seven years. 

3. ‘‘ Observations on Cloud Movements near the Equator ; 





and on the General Character of the Weather in the * Dol- 
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drums,’” by Hon. R. Abercromby, F.R. {Met. Soc. The 
author gives the results of observations made during four 
voyages across the equator and the ‘ Doldrums,” with 
special reference to the motion of clouds at various levels. 
Two voyages were across the Indian Ocean during the 
season of the north-west monsoon, and two across the 
Atlantic in the months of July and December. The 
nature of the general circulation of the atmosphere near 


‘| the ‘* Doldrums” is discussed as regards the theory that 


the trades, after meeting, rise and fall back on them- 
selves ; or, according to the suggestion of Maury, that the 
trades interlace and cross the equator ; or as following 
the analogy of Dr. Vettin’s experiments on smoke. It 
is shown that the materials at present available are in- 
sufficient to form a definite conclusion, but details are 
given of the general character of the weather and of the 
squalls in the ‘‘ Doldrums,” with a view of showing what 
kind of observations are required to solve this important 
problem. The old idea of a deap trade—with a high oppo- 
site current flowing overhead—is certainly erroneous ; 
for there is always a regular vertical succession of the 
upper currents as we ascend, according to the hemisphere, 





LAUNCHES AND TRIAL TRIPS. 
THE new steel steamer, Duke of Cornwall, which has 
been built by Messrs. W. Gray and Co. of West Hartle- 
1, to the order of the Truro Steamship Company, ran 
her trial trip on Saturday, the 9th inst., when a speed of 
10 knots was attained. The vessel is 270 ft. long, 364 ft. 
broad, by nearly 20 ft. deep, and has been supplied with 
triple-expansion engines by the Central Marine Engi- 
neering Company, of West Hartlepool. 





Messrs. David J. Dunlop and Co., engineers and ship- 
builders, Inch Works, Port-Glasgow, launched from 
their yard on Friday afternoon a handsomely modelled 
steel screw steamer named the Leon y Castillo, of the 
following dimensions: Length between perpendiculars, 
190 ft. ; breath moulded, 27 ft. ; depth of hold, 13 ft., or 
20 ft. to the awning or shade deck. The vessel has been 
built to the order of Messrs. Elder, Dempster, and Co., 
of Liverpool, for the Compania de Vapores Correas 
Tatirleclones Canarias, and is the first of several steamers 
for the mail service round and among the Canary Islands. 
The machinery, which is by the builders, is of the triple- 
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expansion type, of large power; asa high rate of speed 
is expected from these steamers in service. 

On ce oe J the steamer Henry, of Liverpool, 1550 
tons deadweight capacity, was taken out for her trial trip. 
The vessel belongs to Messrs. Curwen Brothers, of Liver- 

ool, who contracted at the beginning of the year with 
essrs. Westgarth, English, and Co., of Middlesbrough, 
to fit her with completely new triple-expansion engines. 
Considerable improvements and alterations to theship have 
been carried out by Messrs. R. Cragg and Sons, of 
Middlesbrough. The new engines have cylinders 15in., 
234 in., and 39in. by 33in. stroke, and throughout the 
day their work gave entire satisfaction to owner and engi- 
neers on board. The vessel was in ballast trim and made 
a speed of 102 knots. 


The royal mail steamer Tartar, cf the Union line, has 
just had her engines converted to the triple-expansion 
system, making the sixth of the company’s mail steamers 
which have been so dealt with. ‘The work has been 
executed by Messrs. T, Richardson and Sons, of Hartle- 
pool, who have supplied the Tartar with new boilers 
working at a pressure of 160 lb. per squareinch. The dia- 
meters of the cylinders are 36 in., 58 in., and 94 in. respec- 
tively, and the length of stroke 60in. She is a vessel of 
4339 tons gross register, was built by Messrs. Aitken and 
Mansel, and engined by Messrs. J. and G. Thomson, of 
Glasgow. Whilst the alteration of the Tartar’s engines 
was proceeding, advantage was taken of the opportunity 
to fit her throughout with a complete installation of elec- 
tric lighting. The Tartar has further been supplied with 
a refrigerating machine and cold chamber by Messrs. 
Haslam and Co., of Derby, which will insure for pas- 
sengers a constant supply of fresh meat, provisions, &c., 
which will be shipped in England and preserved through- 
out the voyage, and of ice. The Tartar underwent her 
speed trial at Stokes Bay on Saturday, the 16th instant, 
when she attained a mean speed of 15.35 knots per hour 
and indicated 4898 horse-power. Her engines worked at 
69 revolutions per minute, with a pressure of steam in the 
boiler of 160 1b. per square inch. Compared with the 
Tartar’s performance on trial with compound engines, 
this shows an increase in speed of 1.08 knots and an addi- 
tional 1340 indicated horse-power. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market,—The weakness which set in 
last Wednesday inthe Glasgow warrant market was con- 
tinued on the following day, and the quotations suffered a 
further drop of 2d. per ton, the closing quotation being 
54d. per ton under the highest price paid on Tuesday. 
Such a decline seemed to indicate that speculators did 
not anticipate the occurrence of any serious complication 
between the ironmasters and their miners over the pro- 
posed reduction of wages. Business in Scotch iron opened 
in the forenoon at 37s. 10d. cash, and in the afternoon 
down to 37s. 8d. was accepted. The prices of Cleveland 
iron remained tolerably steady the whole day, but a fall 
of 34d. per ton was registered in the price of hematite 
warrants, The closing settlement prices were—Scotch 
iron, 37s. 74d. per ton ; Cleveland, 31s. 3d. per ton ; hema- 
tite warrants, 41s. 74d. per ton. The depression continued 
on Friday, as the prospects of trade and the large output 
of iron were unfavourably regarded by members of the 
“ring.” At the opening the market was very dull, and 
prices for Scotch warrants fell 2d. per ton below Thurs- 
day’s close; but in the afternoon there was some good 
buying to cover sales, as the “‘ bears” felt that the 
anxiety as to the German Emperor's condition being at 
an end it would be dangerous to press prices further, and 
a recovery took place to within 4d. of the previous day’s 
close. The price of Cleveland iron fell 14d. in the 
forenoon, and recovered 4d., and the price of hema- 
tite fell 3d. per ton, but recovered one-half of that de- 
cline. The settlement prices were—Scotch, 37s. 74d. ; 
Cleveland, 31s. 3d. ; hematite iron, 41s. 6d. per ton. 
Over the week there was a decline in the price of Scotch 
iron of 1}d., and in the price of Cleveland and hematite 
each 2d. per ton. On Monday an improved tone was very 
evident in iron circles, consequent on rumours as to some 
new orders expected on the Clyde and another week of 
heavy shipments. Scotch iron started at ld. per ton 
higher, and improved 1d. further, and at the close there 
were buyers offering 14d. per ton over last week’s close, 
Cleveland iron recovered 2d., and hematite iron recovered 
1}d. per ton, the closing settlement prices being—Scotch, 
37s. Yd. ; Cleveland, 31s. 44d.; hematite, 413. 74d. per 
ton. There was again a better tone in the iron trade 
yesterday, and the announcement of the closing of several 
contracts for new shipping, steel and iron goods, and cast- 
ings, and orders to the extent of about 3500 tons of special 
brands of Scotch pig iron for the Grand Trunk Railway 
of Canada, all told on a sensitive market. An improve- 
ment of 14d. per ton was made in ‘he price of Scotch iron ; 
Cleveland iron not so buoyant, and only improved 4d. 
per ton; no business was done in hematite iron, but 
the price rose 14d. per ton, as on Monday. The 
closing settlement prices were—Scotch, 37s. 104d. per 
ton; Cleveland, 31s, 44d.; hematite iron, 41s. 9d, The 
warrant market was stronger all round to-day, prices 
advancing in the forenoon to 38s. per ton cash for Scotch 
warrants, but a combined effort on the part of the ‘‘ bears” 
brought the rate back 1d. per ton. The price of Cleve- 
land iron advanced 3d. per ton, to 31s. 74d. cash, and 
hematite warrants rose to 41s. 94d. cash. There seems to 
be a probability of a further advance in the price of 
hematite, as makers decline to accept less than 42s. 6d., 
while consumers are obliged to take iron out of store, 
the production not being sufficient for the local demand, 
In the afternoon Scotch iron rose again to 37s. 114d, 





cash. No business was done in Cleveland or hematite 
iron. There seems to be no disposition on the part of the 
leading ironmasters to restrict the production of pig iron ; 
indeed, it would almost seem as if the stronger iron- 
masters were desirous of crushing out the weaker ones. 
The production at present exceeds the consumption by 
about 3000 tons per week, all, or almost all, of which goes 
into store. This system cannot be continued indefinitely, 
but so long as it does continue there is not much hope of 
any permanent improvement in the prices of warrants 
taking place. During the past week the deliveries into 
the warrant stores on two days were 615 tons and 662 
tons respectively. The number of blast furnaces in actual 
operation is ‘ail deinen. as compared with eighty at 
this time last year. Hematite iron is being made by 
twenty-three furnaces, basic iron by three, and ordinary 
iron by sixty-one furnaces. Last week’s shipments of 
pig iron from all Scotch ports amounted to 10,463 tons, 
against 5459 tons in the corrresponding week of last 
year. They included 700 tons for the United States, 
672 tons for Canada; 274 tons for India; 730 tons for 
Australia ; 255 tons for France ; 600 tons for Russia ; 239 
tons for Holland ; 150 tons for China and J apan ; smaller 

nantities for other countries, and 5290 tons coastwise. 

he stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 996,111 tons yesterday afternvon 
as against 992,704 tons yesterday week, thus showing an 
increase for the week of 3407 tons. 


Imports of Spanish Iron Ore into the Clyde.—During the 
month of May, 29 vessels arrived in the Clyde, carrying a 
total of 34,859 tons of Spanish iron ore, being an increase 
of 2671 tons over the imports of the same month last year, 
and 5799 tons more than in May, 1886. Over the five 
months of this year, however, the imports are 7328 tons 
under those of the same period last year, the respective 
totals being 182,419 tons and 189,746 tons. This year’s 
imports show an increase of 53,955 tons over those for the 
same period in 1886. 


New Shipbuilding Contracts.—A few days ago Messrs. 
D. J. Dunlop and Co., engineers and shipbuilders, Port- 
Glasgow, closed a contract to build and engine a large 
steel screw steamer of 3250 tons, to be specially designed 
and constructed for carrying oil in bulk. She will measure 
330 ft. by 42 ft. by 28 ft. 6in., and she will have three 
masts schooner-rigged, and will be supplied with electric 
light throughout. Her engines will be of the triple-expan- 
sion type. It is stated that this will be the largest 
steamer yet built for carrying petroleum in bulk. Messrs. 
Alexander Stephen and ean Linthouse, Glasgow, have 
just concluded a contract with Messrs. Burrell and Sons, 
Glasgow, to build a steel screw steamer of upwards of 
3000 tons gross, which will be propelled by a set of triple- 
expansion engines, It is rumoured that Messrs. A. and 
J. Inglis, Pointhouse, Glasgow, have contracted to build 
a 4000 ton steamer, which is also to be engaged in the 
petroleum trade. Messrs. R. Napier and Sons, Govan, 
are reported to have booked an order for a small 
steamer. It is reported to-day that Messrs. Archibald 
McMillan and Son, of the Dockyard, Dumbarton, have 
secured an order to build a steel screw steamer for foreign 
owners. 

The Proposed Glasgow Central Railway.—The preamble 
of the Bill now in Parliament proposing the construction 
of what is to be called the Glasgow Central Railway, 
passed the House of Lords Committee on Monday after- 
noon, after a very long and severe contest. The Cale- 
donian Railway Company are much mixed up with this 
project of railway construction. For the greater part of its 
length the course of the railway will underground. 
Starting from a point on the existing Caledonian system a 
little to the south of Dalmarnock-road Station, in the 
extreme east end of Glasgow, the new line will proceed 
by way of Dalmarnock-road to Bridgeton Cross, and 
underneath the course of a number of important thorough- 
fares to the west-end of the city, where it will form a con- 
nection with the Queen’s Dock at Stobcross. Thence it 
will pass in a northerly direction to Kelvinbridge under 
Kelvingrove Park, the site of the present International 
Exhibition, to the Great Western-road, and Botanic 
Gardens, under which it also passes, and on emergin 
from which it forks, one branch of which goes to Garrioch 
Barracks, and the other to Maryhill. It will thus be seen 
that a considerable extent of ground is covered by this 
new railway, and it is also evident that all the districts 
to be run through are important and populous, The 
promoters are confident that the scheme contains the 
elements of a great mercantile success. Of course the 
ordeal of the House of Commons Committee has yet 
to be encountered, and no doubt the fight against the 
scheme will be resumed there with unabated energy. 
The project, if carried out, will involve the construction 
of about a dozen stations, and a most important feature of 
the undertaking will be the connection which it will form 
with the Queen’s Dock, for the shipment of coal from 
colliery districts traversed by the Caledonian Railway 
system. It is possible that in the early future the line 
will form at its north-western terminus a starting point 
for fresh ee 8 warfare and rivalries. The new line, it 
is expected, will extend to fully 64 miles, and, notwith- 
standing the many objections put forth by its opposers, 
will, in all probability, prove a great boon to the public. 


Greenock Rivetters’ Strike.—The strike of the rivetters 
employed by Messrs, Caird and Co., shipbuilders, 
Greenock, was brought to a termination last Thursday, 
and on the eepcricn | day the men resumed their work. 
The demand, which was for a 10 per cent. advance of 
wages all over, was made about eleven weeks ago. The 
result of the negotiations latterly opened between the 
employers and the men on strike, together with a deputa- 
tion from the trade society, was an amicable settlement, 
according to which the men have received, with a few 
modifications, all that they asked for, 





Greenock Water Trust.—At yesterday’s monthly meet- 
ing of the Greenock Water Trust, an exceedingly satis- 
factory balance-sheet was submitted for the year ending 
May 26. The revenue for the year had been 25,1501. ; ex- 
penditure, 25,014/., leaving a surplus of 1367. A year ago 
the trustees found it necessary to increase the water rates 
from 9d. to 104d. per 11. rental, owing to the dullness of 
trade, and the diminished income in the preceding year. 
During the past year there has been a saving of 300/. on 
the working expenditure, together with a saving of 500/. 
or 6001. on amounts paid for interest, through money 
being borrowed at cheaper rates; there has also been an 
increase in the revenue to the extent of 900/. through the 
— rate, and owing largely to the revival of the sugar 
trade, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Yorkshire Coalowners and Special Rules.—By the pro- 
visions of the Coal Mines Regulation Act, the special 
rules ought to have come into force in this district on 
April 1. The men and the pit proprietors, however, 
could not agree, and the Home Secretary undertook an 
intervention between the parties, tor the settlement of 
the questions in dispute. There are four rules still un- 
settled, and though several meetings have been held 
between the representatives of the disputants, the last at 
Leeds on Thursday, the matter remains undecided. It is 
believed that the last resource provided by the Act, arbi- 
tration, will have to be resorted to. 


John Brown and Co., Limited.—It was reported in this 
column last week that the directors of this company 
would declare a dividend on the past year equal to only 
5 percent. per annum. The directors have now issued 
their report, in which they say that, owing to the decision 
of the Government to postpone the building of further 
armour-clads, an important portion of the works has only 
been partially employed. The large hydraulic press re- 
ferred to in the last report has been at work for some 
time, and has fully realised the expectations of the 
directors. Most of the other machinery has also been 
erected, and the company is now in a position to supply 

un, marine, and other steel forgings of any size that can 
G possibly required. The year’s profit was 45,539/. 


Iron and Coal.—As is usual at this time of the year, 
there is usually a slight falling off in the iron trade of the 
district, but fine classes of engineering work for locomo- 
tives and also “ stamping” machinery for South Africa 
are now in good request. Sheffield, Leeds, and one or 
two ‘‘country” houses are finding a heavy trade with 
South Africa, and an increasing one. Home orders are 
fairly good, and Australian remain heavy. The latter 
falling off a little. East Indian and South American 
orders are coming up for railway material, and a few 
specialities in tools—nothingelse. Prices of iron and coal 
stationary. 


Alfreton Water Works.—A rather serious hitch has 
occurred in carrying out the additions which are being 
made to the works which a the town of Alfreton 
with water. About nine months ago an additional reser- 
voir at Lindway was commenced, The contractors were 
Messrs. Meats Brothers, and the engineer Mr. Blackwell. 
The contract was for 4000/., but owing to alterations the 
scheme will cost 8000/. A new engineer has been 
appointed in the person of Mr. W. Radford, of 
Nottingham, Mr. Blackwell having resigned. 


Water Storage at Buxton.—Mr. J. Hayne, C.E., yester- 
day completed the lining of Lightwood Reservoir. The 
machinery is now in full working order. The storage 
capacity of the reservoir is 20,000,000 gallons. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the market at 
Middlesbrough was again only thinly attended. The tele- 
graphic information from Glasgow was again depressing, 
but the frequenters of the Cleveland market were indis- 
posed to follow the example of their Scotch neighbours, 
and No. 3 Cleveland pig was firm at 31s. 6d. per ton for 
immediate delivery, and 3d. to 6d. more for delivery next 
month. The attitude of the Cleveland ironma is 
justified by the continued decrease in stocks and the .  cel- 
lent shipments of pig iron. On Monday night iessrs. 
Connal and Co., the warrant storekeepers, had in stock at 
Middlesbrough 284,033 tons of pigiron. Thisis a further 
decrease of 3152 tons on last week. In Glasgow Messrs. 
Connal now hold close upon a million tons of pig iron in 
stock, the actual figures being 995,028 tons. he keen 
competition between Scotland and Cleveland continues, 
and it is difficult to predict what is likely totranspire. In 
the manufactured iron trade there is nothing new to re- 
port. The outlook is good. 

Engineering and Shipbuilding.—The wages dispute 
between the masters and men engaged in the engineering 
and shipbuilding industries in the North of England, is 
almost at anend. At Stockton and Middlesbrough the 
shipbuilders’ wages question has been settled by the men 
accepting an advance of 5 per cent., and they have 
resumed work. At the other yards in the North, itis ex- 

cted that matters will shortly be amicably arranged. 

here is great business in the engineering shops, and all 
the shipbuilding yards present a busy appearance. Many 
of the vessels in course of construction at the a 
on the northern rivers are speculations by the builders. 
y to enter 


Ere long some very fine steamers will be 
the water. A few days ago Messrs. C. S. Swan and 
Hunter launched from their shipbuilding yard at Wallsend 
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a steel screw steamer named the Avalon. She is owned 
by Messrs. C. T. Bowering and Co., Liverpool. Her 
engines, which have been supplied by Messrs. Blair 
and Co., Limited, of Stockton, are capable of indicating 
about 1100 horse-power. The fine screw steamer Magda, 
built by Messrs. William Grey and Co., of West Hartle- 
pool, for Mr. Otto Treshmann, of the same town, left 
Vest Hartlepool on the 19th for her trial trip. She is 
290 ft. long, by 38 ft. by 21 ft. Her engines, which have 
been constructed by Meesrs. Blair and Co., of Stockton, 
are of the triple-expansion type of 180 horse-power 
nominal, with cylinders 224 in., 364 in., and 60 in. by 
39 in. stroke, and working at 160 lb. pressure of steam. 
She made a most successful run, everything working 
satisfactorily, and attaining a speed of from nine to ten 
knots, 

The Steel Trade.—There is more briskness in all the de- 
partments of the steel trade, and prices are firmer. The 
orders in hand will keep the works fully going for the 
next few months. 

The Coal and Coke Trades. —For all kinds of fuel there 
is a good demand, and prices are well maintained. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.i—No further advance has been established in 
steam coal, but the high rates recently quoted have been 
maintained. Bituminous coal has risen 6d. per ton. Best 
steam coal has made 10s. 3d. to 10s. 6d. ; good dry coal, 
93. to 9s. 3d. ; and inferior qualities, 8s. 6d. to 8s. 9d. per 
ton. Patent fuel has been in moderate demand ; the best 
brands have made 8s, 6d. per ton. The local iron and 
steel works are pretty well employed but at low rates. 
Heavy section steel rails have made 31. 17s. 6d. to 41. 2s. 6d., 
and light section steel rails, 47, 12s. 6d. to 51. 5s, per ton. 
Spanish iron ore has been in good demand. 


The Bath and West of England Society.—It may be in- 
teresting to record the financial results of the recent Exhi- 
bition of the Bath and West of England and Southern 
Counties Society at Newport. The receipts at the turn- 
stiles were 3844/. as compared with 2611/. at Dorchester, 
in 1887 ; 7225/. at Bristol, in 1886; 3094/7. at Brighton, in 
1885 ; 3226. at Maidstone, in 1884; 3813/. at Bridgwater, 
in 1888 ; and 5036/. at Cardiff, in 1882. 


Pontypridd.—There is a prospect of the Albion Colliery 
being shortly restarted. 


Shot-Firing Experiments.—Some interesting shot-firing 
experiments took place on Monday at the Standard 
Colliery, Ynyshir, to test the practical application to coal 
mining of tonite and Trench’s patent fire-preventing com- 
pound. Mr. Walter Trench, the experimentalist of the 
Cotton Powder Company, undertook the direction and 
superintendence of the operations. The experiments were 
satisfactury, not the slightest flame or spark being seen 
when the charge went off, although experienced men, 
laced in safe and advantageous positions, kept a sharp 
apens for the presence of either. The strength of tonite 
is considered equal to that of the best dynamite, without 
any of its attendant risks, while, as compared with gun- 
powder, it is held that 1]b. of that will do the same amount 
of work as 5oz, of tonite. 


The Amalgamated Engineers.—The general council of 
the Amalgamated Society of Engineers, which has been 
holding a conference in the Assembly Room at the Cardiff 
Town Hall since May 21, completed its work on Thurs- 
day. It was decided to hold the next meeting at Sunder- 
land in 1891. 


Manchester and North Wales.—The Manchester, Shef- 
field, and Lincolnshire Railway Company recently invited 
tenders for the construction of an extension of its system 
from Chester to Connah’s Quay, in Flintshire (a railway 
about seven miles in length), which is intended to supply 
amore direct route from North Wales to Liverpool and 
Manchester. Messra. Logan and Hemingway, contractors 
for the Grangetown Bridge and the coast line to Barry, 
have secured the contract. 


Welsh Telegraphy.—It is understood that a line of tele- 
graph wires is to be established shortly between Swansea 
and Rhossilly, passing from Penclawdd through Llanrhi- 
dian. A signalling and coastguard station is to be pro- 
vided on the Worm’s Head. 


South Hams Railway.—The progress lately made in con- 
structing a railway from Plymouth to Plymstock en 
route to Madbury, leads to an anticipation that within 
three months the first four miles will be ready for open- 
ing. Plymouth will then be in direct railway communica- 
tion with Plymstock and beyond, vid an iron bridge 
across the Laira. 


Exhibition at Cardiff.—The work of constructing build- 
ings for the accommodation of a Trades Exhibition, 
which is to be held in Cardiff early in September, has 
been vigorously commenced. A fortnight since an open 
space in Roath, popularly known as the Ten Acre Field, 
was inclosed, and now a staff of carpenters and labourers 
are actively at work upon the main building. This section 
alone will cover a superficial area of 300 ft. by 120ft. It 
takes the form of three connected wooden erections 
running side by side, each having a trio of avenues, The 
roof will be of corrugated iron. 


Rhondda and Swansea Bay Railway.—The Bill to 
extend the time limited for the compulsory purchase of 
lands, for the completion of certain railways, and to 
revive the powers for the construction of other railways, 
to confer further powers upon the Rhondda and Swansea 
Bay Railway Company, and for other purposes, has 
already passed through the House of Commons, and on 
Monday it came before the Standing Orders Committee 








of the House of Lords, the examiners having reported that 
all the necessary Standing Orders had not been complied 
with. The Duke of Buckingham and Chandos presided. 
Mr. Fare, Parliamentary agent, explained that the non- 
compliance was simply a case in which by an accidental 
slip, one of the advertisements of the Wharneliffe meet- 
ing had been inserted in a London newspaper two days 
late. The Duke of Buckingham, after some consideration, 
allowed the Standing Orders to be dispensed with, but 
recommended the parties interested to be careful not to 
run the risk again. The Bill will accordingly be allowed to 
be proceeded with in due course, 


The Sewage Question at Cardif.—The Cardiff Town 
Council decided on Monday to oppose what is known 
locally as the Pontypridd and Rhondda Valley Drainage 
Scheme, on the ground that by the discharge of the sewage 
into the sea the health of the population of Cardiff would 
be seriously affected. 





MISCELLANEA. 
TuE Post Office is about to put down a new telegraphic 
cable between England and Ireland. 


An American has patented a new talking girl in which 
speech is produced by the aid of a small phonograph con- 
cealed in the body of the toy. 


Mr. Stanhope has decided after all to start the manu- 
facture of the new army rifles at Sparkbrook, in order to 
insure an early supply of weapons to the troops. 


Paper centred wheels have not proved satisfactory in 
Germany, as the repeated application of the brakes has 
been found to end in loosening the tyres, and several 
accidents have arisen from this cause. 


Messrs. De Bergue and Co., of Strangeways Iron Works, 
Manchester, have just issued a catalogue of the Allen 
portable pneumatic rivetters, of which they are the manu- 
facturers, 


We have received from Messrs. W. G. Bagnall, Limited, 
of Stafford, a copy of their illustrated catalogue and price 
list of the various specialities manufactured by this firm, 
including light railways, locomotives, and turntables, 


The gross receipts of the 23 principal railways in 
the United Kingdom, for the week ending June 10, 
amounted, on 15,862} miles, to 1,223,657/., and for the cor- 
responding period of 1887, on 15,7424 miles, to 1,189,122/., 
an increase of 120 miles, or 0.7 per cent., and an increase 
of 34,535/., or 2.9 per cent. 


According to the Marine Journal, a New York publi- 
cation, the Continental Iron Works Company, of Green- 
point, Brooklyn, have revived the old idea of weldin 
boiler seams instead cf rivetting them, and have lai 
down special plant to carry out the process. Gas will 
be used to heat the plates. 


In several places in California, electric power is to be 
utilised in driving mining machinery’; a company to fur- 
nish this power has been organised in Grass Valley. In 
San Francisco and other large cities, the use of the power 
is gradually increasing. Under certain circumstances, 
it is a great improvement over direct steam power. 


In reply to a question from Mr. Maclure in the House 
of Commons on Tuesday, Mr. Jackson stated that he did 
not see his way to reopen a question of a further advance 
of public money towards the completion of the harbour 
— at Rosslare ; 110,000/. have already been expended 

ere, 


A very ingenious friction buffer has been devised by 
Mr. George Westinghouse, Jun., and is now to be seen 
applied to! the Janney coupler on several cars. No new 
springs are introduced into the draw gear, but the work 
of the buffer as such is done entirely by friction. It is 
not considered desirable by the inventor to publish any 
detailed description of the device at present. 


The question of adopting some measures to diminish 
the number of suicides taking place off the Clifton suspen- 
sion bridge is again cropping up, and four different 
schemes for effecting this are described in the Bristol 
Observer of Saturday, June 16. Of these four, the most 
effective, in all probability, would be the plan of closing in 
the pathway by wire netting. 


On Saturday the Duchess of Albany opened the read- 
ing room and library of the Peoples’ Palace, recently 
built at a cost of 10,0007. The ventilation of the library 
is effected by means of one of Messrs. Robert Boyle and 
Son’s latest improved patent self-acting air-pump venti- 
lators, 6 ft. in diameter, fixed on the apex of the dome, 
a air being admitted through channels led underneath 
the floor. 


The Herreshoff Manufacturing Company of Bristol, 
R.I., have in hand a torpedo boat for the United States 
Government, 138 ft. long. The craft will be propelled by 
twin screws 5 ft. in diameter, driven by engines indicating 
collectively 1800 horse-power. The speed contracted for 
is 25 knots, but the Government promise a bonus for any 
excess over this amount, and it is stated that the builders 
expect to attain a speed of 28 knots. 


The members and associates of the Society of Engineers 
will visit on Tuesday, the 26th instant, the works of the 
Tower Bridge, the party to assemble at the foot of Little 
Tower-hill, on the eastern side of the Tower at 3.30 p.m. 
Tickets for the visit, without which no one can be ad- 
mitted, must be obtained from the secretary of the Society. 
Arrangements have been made for dinner at the Guildhall 
Tavern, Gresham-street, at 6 p.m. 


Mr. Leland’s work on ‘‘ Practical Education” has already 
reached a second edition. He is now about to follow up 








the ideas set forth in this book by a series of illustrated 

ndbooks on the minor arts and industries, each to 
consist of a series of lessons, starting from the earliest 
possible rudiments, and leading up to work suitable for 
experienced amateurs and students. Teachers will find 
them thoroughly adapted for class instruction. The series 
— with a manual on drawing and designing, which 
will be followed by wood carving, modelling, leather 
work, and others. They will be published at the low 
price of one shilling each. 


On Tuesday, June 19, a party of students of the Institu- 
tion of Civil Engineers visited the London Portland 
Cement Company’s works at Northfleet, being received 
and conducted over the establishment by Messrs. Evans 
and Williams, directors of the company, and Mr. Smith, 
the works manager. All the different branches of the 
works were visited, including the chalk quarries and 
cement testing-rooms, a pleasant break in the proceedings 
being afforded by the serving of luncheon. The next 
and concluding visit of the current session is arranged 
for Thursday, June 28, to the East London Water 
in Lea Bridge, leaving Liverpool-street Station at 

.35 p.m. 


The courts of the United States are dealing firmly with 
cases of boycotting and intimidation. At the City Court 
in New Haven, Conn., Judge Porter sentenced the secre- 
tary of the Brewers’ Union to pay a fine of 200 dols. and be 
imprisoned for six months on the charge of being the chief 
instigator of a boycott of the Weibell Brewery of that town, 
the object being to compel the proprietor to dismiss an 
obnoxious foreman. In giving his opinion the learned 
judge stated that the agreement between two or more 
persons and their concurrent action in pursuance of such 
agreement to hinder and prevent any man from procuring 
work at any wages he was willing to accept, or to force 
any man to leave such employment against his will, or to 
compel his employer to dismiss him against his will, was 
@ conspiracy subversive of individual freedom, and a high 
crime and misdemeanour at common law. And to pre- 
vent any person from finding a market for goods lawfully 
manufactured was a common law offence similar to the 
statutory offence of malicious injury to a bridge, dam, 
flume, boards, &c., of another. 


The fifth report of the Comptroller-General of Patents, 
Designs, and ‘Trade Marks for the year 1887 was published 
recently as a Parliamentary paper. The total number of 
applications for patents in 1887 was 18,051, for designs 
26,043, and for trade marks 10,586. These numbers are 
considerably in advance of the average of the three pre- 
vious years. It appears from a table given that the pro- 
portion of applications made by persons resident in the 

nited Kingdom was 76 per cent.—a total which varies 
but slightly from the average. Of the applications made 
during the year 53 per cent. were proceeded with. There 
were 26 applications made under the provisions of the 
International Convention, which was joined during the 
year by the Government of the United States. ith 
regard to trade marks, 4916 marks were advertised 
and 4740 were registered. The total receipts for the year 
amounted to 124,279/., of which 105,599. was for patent 
fees, 48551. for designs, and 84637. for trade marks, while 
5360/7. was received from the sale of publications. The 
chief items of expenditure were 47,110/. for salaries, 23041, 
for pensions, 3050/. for stationery, and 22,300/. for print- 
ing specifications, lithographing, drawings, and other 
such expenses, <A balance of 42,702/. was left at the end 
of the year. 


The keel plate and portions of the vertical keel (34 ft. 
high) of the Vulcan, torpedo depdt ship and torpedo boat 
carrier, has just been laid duwn at Portsmouth. The 
Vulcan is an outgrowth of the Hecla, and her design, 
which has taken two years to perfect, was one of two 
novelties which Lord George Hamilton had to submit 
to the House of Commons in his last statement. The 
Hecla, which carries only second-class torpedo craft, has a 
displacement of 6400 tons, whereas the new depdt sbip, 
which will carry larger torpedo boats, isto have a displace- 
ment of 6620 tons. This increase of bulk is obtained by 
means of greater beam. The Vulcan will be 350 ft. in 
length, 58 ft. in breadth, and have a mean Joad draught of 
22 ft. In actual weight of bull she will reach 3170 tons. Her 
steaming capacity will enable her to keep pace with the 
quickest ships in the service. The Hecla has a speed of 
114 knots, but the Vulcan is designed for a speed of 20 
knots on the measured mile, or of 18 knots continuous 
steaming at sea. The contract for the machinery has 
been allotted to Messrs, Humphrys and Tennant. Her 
armament will consist of eight 36-pounder and twelve 
3-pounder quick-firing guns, and in addition she will be 
fitted with from four to six torpedo tubes. In the official 
memorandum the Vulcan is described as a swift protected 
cruiser, lightly armed, with a large coal endurance, and 
specially provided with appliances for lifting and carry- 
ing a considerable number of the largest type of second- 
class torpedo boats. In addition she will be equipped 
with laboratory, workshop, and a large supply of tor- 
pedog, stores, submarine mines, and electrical appliances 
of all kinds. Besides being capable of protecting herself 
against all except the largest class of cruisers, her speed 
will exceed that of most cruisers and al] armoured vessels, 
The protective steel deck will extend throughout the 
length, and over machinery, boilers, &c., will have a 
maximum thickness of 5 in. and a minimum of 2} in. 
The Navy Estimates afford no clue as t» hercost, but 
during the present year it is proposed to expend 132,754/. 
— her construction, of which 56,804l. is for contract 
work, 





Natura Gas at CH1Icaco.—A company with anominel 
capital of 12,000,000 dols., proposes to introduce natural 
gas into Chicago, 
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RAILWAY AND TRAMWAY WORKING. 

Durine the last ten years the tramway system of 
the United Kingdom has made very remarkable 
progress. Up to that period it was in its infancy, 
and had not attracted much attention, whether as 
an investment, as a means of transport, or as an 
economic problem, Now, however, the number of 








passengers annually conveyed by tramway is more 
than eau that transported by railway, and the 
rate of progress is such that within the next ten 
years the number of passengers making use of tram- 
ways will probably exceed that transported by the 
railway companies of the United Kingdom as a 
whole. The course of this movement is well deserv- 
ing of serious study, and especially so in the way of 
instituting a comparison between the economic 
conditions of tramway and railway locomotion. 

At the outset, there are obviously very strongly- 
marked lines of demarcation between the two 
systems. The tramways, as a general rule, have 

eir roadways already made. They do not require 
to incur the often enormous cost entailed upon 
railway companies by alignment, grading, tunnel- 
ling, embanking, the purchase of land, the erection 
of stations, the adoption of the brake and block 
systems, and a hundred other necessary elements 
of railway expenditure. Nevertheless, it appears 
that the average expenditure incurred in tramway 
construction per mile of line open at the end of the 
financial year 1886 was not less than 14,5001. per 
mile, as compared with 42,5611. per mile of railway 
open in the United Kingdom. The average cost 
per mile in each of the three kingdoms, for each of 
the two systems, was as under : 


Expenditure per Open Mile of 
Tramway. ilway. 
£ 
England 14,500 49,800 
Scotland 15,800 33,520 
Ireland... ala 12,400 14,160 
United Kingdom 14,500 42,486 


The average capital expenditure per mile of tram- 
way constructed has thus been about one-third that 
involved in the building of railways. There is, 
however, a much larger ratio of capital authorised 
to capital expended in the case of the tramway than 
in that of the railway system as a whole, The 
authorised capital for tramways to the end of the 
financial year 1885-86 was 17,640,000/., while only 
12,573,000/., or 71 per cent. of the whole had 
actually been expended. In the case of the rail- 
way system, the authorised capital to the end of 
1885 had been 927,744,0001., while 815,858,000/., or 
88 per cent. of the whole had been paid up, and 
presumably expended. These figures would justify 
the inference that a much larger relative extent of 
tramway extension was in progress or projected 
at the end of the year. The actual extent figures 
for the tramway system were, on June 30, 1886, as 
under : 











— Miles of Tramway | Miles of Tramway 
Opened. Authorised. 
England .. 706 | 987 
Scotland .. 72 88 
Ireland .. es 85 109 
United Kingdom 864 1185 








So that 321 miles of tramway for which Parliamen- 
tary sanction had been obtained, were in course of 


7! construction at the end of the financial year. 


It is, however, in regard to the development of 


20 | passenger traffic that railways and tramways present 


the most remarkable contrast. Between 1878 and 
1886 the number of passengers carried by railways 
in the United Kingdom had increased from 565 to 
697} millions, being an increase of 132} millions, or 
23 per cent. Within the same interval the number 
of passengers carried by tramway had increased 
from 146 to 384 millions, being an increase of 238 
millions, or 163 per cent. The average annual in- 
crease in the case of the tramways was about 
30 millions, while in the case of the railways it was 
only about 16 millions. As regards the numbers 
carried in the metropolis, the returns show the 
following results for the four principal companies. 


Name of Tramway. Number of Passengers. 
London a> ws - a fa 62,180, 
a Southern .. 1,802,500 
ie ee 13,649,000 
North Metropolitan 88,968,900 
Total 106,600,400 


While the numbers conveyed by the chief metro- 
politan railways were : 


Railway. Number of Passengers. 
Metropolitan. . aa age pa aa 67,403,500 
o District 3 G 38,985,400 
Total 106,368,900 


showing that in 1885-86 the above four London 
tramway companies.carried a rather larger number 
of passengers than the two great metropolitan rail- 
way companies together. 

The average length of the journey made by those 


eae London 





who make use of tramways is much under that 
made by railway travellers. The average fare is 
the only clue that we possess to this item. In the 
United Kingdom as a whole the gross receipts from 
tramway working in 1885-86 were 2,630,338/., 
being an average of 1.6d. per passenger. In the 
case of the railway system the average receipts per 
third-class passenger in the year 1886 amounted to 
6.9d. Each third-class passenger, therefore, paid 
to the railways, on the average, more than four 
times the fare that was received from tramway 
passengers. It is probable that in the main this 
will fairly reflect the difference in the average 
length of the journey, but it is beyond all question 
that, distance for distance, tramway travelling is 
cheaper than travelling by rail. 

The working expenditure of the railway and 
tramway systems of England and Wales compares 


as under : 
Per Cent. of Total Working Expenses on 
Railways. T 


Tramways. 
nee 17.70 5.04 
ocomotive power 

Animal power .. 25.45 4.20 
Repairs and renewals .. 9.14 1.05 
Traffic expenses .. 30.30 2.90 
Rates, taxes, &c... ‘ 6 29 3.60 
————— be * 1.05 1.04 
Legal and Parliamentary 0.87 0.5 
Other working expenses 9.11 


There are, of course, very material differences as 
between the conditions under which the working 
expenditure of the two systems is incurred. For 
example, the heaviest item in tramway expenditure 
is the renewal of horses, which amounts to within a 
fraction of the sum expended on the renewal of 
cars ; whereas the renewal of engines, which is a 
major item in railway working, only amounts to 
one-third of that shown for renewal of horse power, 
The use of locomotive engines for tramway working 
is, however, becoming much more general than it 
was a few years ago. In 1880 only seventeen 
locomotive engines were employed on the tramway 
system asa whole. In 1886 the number had risen 
to 452. Of this latter number 105 belonged to the 
Birmingham tramways, 16 to those of Leeds, 71 to 
those of Manchester, 25 to those of North Stafford- 
shire, and 37 to those of the South Staffordshire 
district. No locomotive engines are used on the 
London tramway lines, except on the North London. 

The number of miles annually run per horse 
employed varies considerably in different cities and 
districts. In the principal towns the returns for 
the year 1886 are as under : 














\Number| Number | Number of Average 

—_— of of Miles Run | Miles 
Cars. | Horses. by Cars. | per Car. 

- 649 6122 | 13,866,600) 21,351 

Liverpool .. --| 266 3201 | 4,966,870) 15,000 
Manchester 28 30563 | 3,481,700) 11,700 
Sheffield = 54 310 =| 670,906 | 12,420 
Newcastle-on-Tyne $2 250 | 542,300 | 17,000 
Portsmouth 2 65 269 984,600 | 13,600 
Glasgow 233 2412 | 4,018,000} 17,200 
Belfast 61 458 | 1,251,000/ 20,500 
Dublin 177 1143 2,253,000 | 12,800 








It is not possible to compare these returns with 
those for each of the three kingdoms as a whole, 
since, with regard to the latter, the disturbing 
element of locomotive engines comes into operation. 
There are, however, several cases in which the 
transport is done exclusively by locomotives, and 
these are presented herewith for comparison. 





Number 

















Number) Number of Miles Average 

— S e Run b Miles 
Cars. | Engines. Cars. Per Car. 

North London .. 17 14 296,600 17,420 
North Staffordshire 23 25 240,600 10,430 
Gateshead .. oe oe 14 13 163,100 11,540 
Birmingham Corporation| 22 22 201,700 9,140 
Burnley .. ee eel poe 12 174,700 13,400 





It would seem from these returns that while there 
is a great saving in the way of economy of horse- 
flesh and its maintenance by the use of locomotives, 
the mileage run by horse-propelled cars is generally 
higher than that of cars actuated by locomotives. 

The statement on the following page shows the 
total capital expended, the net receipts, and the 
percentage of net receipts on capital expenditure 
for a series of years in respect of the tramways 
of England and Wales, compared with the same 
percentage on railway working. According to 
these figures, it would appear that tramways are 
a source of greater profits, on the average, than 
the railways of the country, regarded as a whole. 
In many cases, indeed, they yield profits exceeding 
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10 per cent. In others, like railways, they are 
worked at an absolute loss. The average return 
yielded by tramways for the latest year on the 





| Percentage of Net 
} Receipts on 

Capital | Capital Expenditure. 
Expenditure. 








| Tramways. | Railways. 





£ | 
166,012 | 
178,335 | 
290,939 | 
433,099 
493,006 | 
471,528 | 
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record was, however, under that of any one of the 
three previous years, the increase of 532,0001. in 
capital expenditure having occurred coincidently with 
a reduction of over 20,000I. in the total net receipts. 
We now come to consider how the working ex- 
penditure of tramways compares, as regards the 
different systems in the same town, and as regards 
different towns or centres. The first point that 
appears to invite attention is that of the number of 
passengers carried per car. Comparing the tram- 
way systems of the metropolis, eleven in number, 
it would appear that there is a variation of con- 
siderable range between the maximum of 190,000 
passengers per car on the London Tramways, and a 
minimum of 17,050 on the London Street Tramways, 
the one carrying indeed ten times as many pas- 
sengers as the other, while the average of the whole 
system of the metropolis comes out as 127,354 per 
car. The complete statement of the passengers 
carried on the metropolitan tramways and the cars 
owned by each company, is appended herewith for 
the year ending June 30 last. 
Statement showing the Total Number of Passengers Carried 


by each of the Metropolitan Tramways during the Year 
__ 1886, and the Average Carried per Car. 





er of 


e 


| 
Tramway. | 


Cars Em 
N ver 
Passengers 
per Car. 


Number of 
| Avera; 





London .. ™ ob - ..| 52 2 | 
» Southern - 
,  Street.. 
North London .. bi 
», Metropolitan .. 
South London .. 


a 
Fors 


West Metropolitan 
and 


Woolwich South - Eastern 
London oe ee ee ° 
Highgate Hill .. 


Croydon and Norwood 


| 
| 
Southwark and Deptford - 2 | 
} 
| 
| 











Totals and average +} 118,93 32 | 926 | 127,354 

Comparing these figures with those for the two 
great metropolitan railways, we find that the 
average number carried per carriage on the Metro- 
politan Railway was 223,920, and on the Metro- 
politan District the number was only 114,171. In 
a general way, however, the average number of 
places provided per tramway car will be under the 
average of third-class carriages, with which they 
ought properly to be compared. Against this 
there is the fact that the average distance travelled 
per passenger is longer on the railways than on the 
tramways. 

There is no feature of our railway and tramway 
systems that is more remarkable dan that of the 
differences that occur in the average cost of con- 


Cost of the Principal Londor and Provincial Tramways. 








Average 
Expenditure 
per Mile. 


Capital 
Expended. 


Miles 
Open. 





London ; 
Street; tramways 
London .. oe ae 
North Metropolitan .. 
Southwark and Deptford 
West Metropolitan 

Provincial : 

Manchester Suburban 
Leeds .. oe ae 


£ 

300,000 11 
20 
38 


£ 
27,272 
80,500 
28,684 
82,480 
24,641 


18,896 


197,130 


472,400 
180,620 
168,900 
118,920 
348,600 
190,600 
473,040 
131,000 


Bristol .. 
Birkenhead . ee 
Birmingham Central. . | 
” Corporation ..| 
Manchester and Oldham... | 
| 
| 





Portsmouth .. se 
Southampton .. 
Swansea.. 


66,600 
107,500 








struction and equipment for any given mileage. In 
the tramway system of our great towns these dif- 
ferences vary from about 10,0001. to about 38,0001. 
per mile. In the case of our railways the variations 











run from about 35001. to about 520,000/. per mile, and 
in one case the cost has been run up to ashigh a figure 
as a million and a quarter sterling per mile. The 
most costly tramways in England appear to be 
those called the Birmingham Central ; the cheapest, 
or at any rate the least costly in the systems of the 
great towns, are the Corporation tramways in the 
same town. The Table in the preceding column 
gives a statement of the capital expended on the 
principal systems and the average outlay per mile. 

Again, there is a remarkable difference in the pro- 
portions of the total gross income that are taken for 
the purpose of working tramways and railways re- 
spectively. The tramways appear to absorb a much 
higher percentage of their gross earnings for this 
purpose, although of late years this percentage has 
been diminished somewhat, thereby arguing that 
economy has been more extensively practised. In 
the following Table, the gross receipts, working 
expenses, and proportions of gross receipts required 
for working, are shown for both systems for a series 
of years : 





Proportions of 
Expenses to Gross 
Receipts. 


Gross Receipts. Working Expenses. 





& 


Railways. | Tramways Rail- 


ways. 


P. Cent. 


Tram- 
ways. 


P. Cent. 


_ | Railways. |Tramways 
£1=1000.| £1 _— £1=1000. 


32,145 


p | £1=1000. 
1878 60,454 
1880) 

1882; 
1884) 
1885 


| 





67,701 
66,644 
66,615 














This Table brings out some curious facts. It 
shows that the gross receipts from tramway work- 
ing were one twenty-sixth part of those from rail- 
ways, and that the working expenses of the railways 
were seventeen times greater than those of the tram- 
ways as a whole. 

It would be interesting if we could compare the 
several items of expenditure incurred in the con- 
struction and equipment of our railway and tram- 
way lines. That, however, is impossible in the 
absence of any such data relative to our railways. 
The distribution of tramway capital is as follows : 


Statement showing the Different Items of the Capital Expen- 
diture on the Tramways of England and Wales in 1886. 








| Amount 


Per 
Average 
| Expended. | Cent. 


per Mile, | Cent. of 





Be £ 
Lines, land, and buildings 8,268,260 11,711 
Horses oe oo oe 791 
Locomotive engines 

ee Be one 
Legal and Parliamentary 


% 394,282 
Other expenses’... oe 


422°141 
10,345,879 | 





Totals ard average .. 








The comparison which we have attempted might, 
of course, be carried much further, but we forbear. 
The items that have been tabulated afford a sufli- 
cient idea of the leading differences between the 
two systems, and will probably be useful as showing 
where greater approximation is desirable or neces- 
sary. Both systems have been developed with re- 
markable energy and enterprise, and it would be 
rash to suppose that either has attained the ultimate 
limits of perfection and utility. 








GOLD IN WALES. 
THE Morean Mine. 

THERE is a story oft told, of a gentleman who 
in times past was unable to sell sovereigns for one 
shilling each, to a timorous and sceptical public as 
they passed to and fro across London Bridge. 
Within this week the English public will be tested, 
as to whether they are characterised by the spirit 
of unbelief which made possible the incident so 
frequently alluded to for the pointing of a moral 
andthe adornment of atale. Thegold mine in Wales, 
explored and opened out by Mr. W. Pritchard Mor- 
gan, has been formed into a limited liability com- 
pany, and public subscription invited for the shares. 
To very many the sale of this mine brings back the 
story mentioned, and to a certain extent justly, 
because from various causes, such as excitability, 
enthusiastic fancies, personal interest, or want of 
knowledge, the value of the property has been in- 
flated to an extent greatly beyond that which is 
reasonable, and by some it has been gravely spoken 
of as a means whereby the National Debt may be 


paid off, or as a factor likely to lower the value of 
gold throughout the world, or as having some other 
attribute equally ridiculous. Now, that such an 
Eldorado should be on sale for a trifle like 210,0001, 
seemed odd, and with the object of gaining further 
information on the subject we this week sent a 
representative to thoroughly examine the state of 
affairs at the mine. 

At the close of last year, when the gold fever 
became apparent in Wales, and the present dis- 
coveries were causing much interest, we visited the 
property ; in our issue of December 16th last may 
be found a statement of its condition then, and 
certain remarks were made as to the probable 
result if no other method than that of amalgamation 
with mercury was employed to collect the gold. 

A considerable amount of development work has 
been executed during the past six months, though 
it can by no means be termed vigorous working ; the 
main tunnel to the west along the course of the lode 
has been extended from 279 ft. to 381 ft., and for 
100 ft. of that distance the lode consistently main- 
tained its character, showing gold freely in the 
stone, and carrying the heaviest gold on the foot 
wall, The tunnel has hitherto been driven almost 
due west, but within about 15 ft. of the present face 
the lode turns a little to the north of east; driving 
has been discontinued at the turn, and a cross- 
cut is being made almost due north to determine 
the width of the lode at this point; the lode has 
not yet been passed through, though the crosscut 
has been made for about 18 ft. About 100 ft. back 
from the present face, the lode is being opened 
out, to its full width of 20 ft., for a length of about 
75ft. and the stopes are being worked up towards the 
surface, the highest point yet reached above the 
tunnel level being about 18 ft. All through the 
stopes gold shows freely in the stone, and from two or 
three shots fired while we were in the drives, many 
valuable specimens were brought down together with 
much rich stone. At the time of our first visit only 
the tunnel was driven, excepting one short cross- 
cut, but now that the whole body of the reef is 
being taken out it is very easy to see its character. 
The average width is about 20 ft., it lies between 
clearly defined walls of trap rock, the composition 
of the lode is thick bands of white or brown-white 
quartz interspersed with bands of black slate and 
country rock; of the total width of the lode about 
one-third is quartz. The whole of the lode stuff, 
quartz slate and rock, is put through the batteries. 
The drive to the northward, to cut the 60 ft. reef at 
the back of the present workings, has been put in to 
an additional distance of 167 ft. due north, or in all 
360 ft.; the reef has not been cut yet, but there 
are, in the end of the drive, indications of its close 
proximity. No additional work has been nor will 
be done on the 60 ft. lode, until it is cut by this 
drive. The tunnel, which was being driven in the 
hillside 100 ft. below the main workings for the 
purpose of cutting the present main lode, has been 
driven an additional 123 ft., or in alil98ft. As 
we stated before, in our opinion the mine will not 
be thoroughly proved until the reefs are cut at this 
level ; then, if their present character is maintained 
—and there is every indication of this being so— 
those who now invest in the property will then find 
themselves possessed of a mine far exceeding the 
value at which it is offered for sale. There are 
thirty-four miners at work in the various drives and 
stopes ; hand labour is alone being employed. There 
are about 500 tons of very fine-looking stone on grass 
at the mine. The stone is brought to the mill by 
trucks, holding about a yard each; these run ona 
2-ft. gauge tramway, and are lowered down the steep 
incline by a fin. diameter steel wire rope, working 
arounda 7-ft. drum 8ft. wide, controlled by a band 
brake worked by a hand lever, the down-going full 
truck drags the empty one up; there are about 350 
yards of double tramway and 650 yards of single 
line. 

As stated in the previous article on this mine, 
the ore is heavily charged with iron pyrites, zinc 
blend, galena, a little copper and arsenical pyrites, 
and manganese. These characteristics up to the 
present have remained unchanged. When the ore 
is delivered at the mill it is passed through a stone- 
breaker, then into a fifteen-head battery. The 
stamps weigh 750]b. each, and were being run ata 
speed of eighty-five 8-in. drops to a minute. The 
screens used are 40-mesh. The crushed stuff from 
each five-head battery, after passing through the 
screens, is carried by the water over copper 
plates and riffles covered with mercury. It 





then passes over a vanning table, which is not 
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being worked, then over a blanket table, and from 
there through a short flume with a few riffles in 
it ; the tailings run direct to waste into the river. 
It is really touching to hear a childlike expres- 
sion of faith in the efficacy of copper plates and 
blankets; such arcadian simplicity is not to be met 
every day. Weare assured that every particle of 
saveable gold is caught by the blankets, and only 
valueless tailings run to waste. ‘‘A Chinaman 
could not make a living at the mouth of the flume,” 
was the expression used. We consider that several 
Chinamen would fatten on the prodigal waste, even 
if they worked a mile down the river. Mr. Morgan 
has put through some 1475 tons of stone in the past 
four months ; from this, the return has been 4514 oz, 
In our opinion it is nothing short of marvellous 
that such an amount has been saved ; there are few 
mines in the world which could stand the strain of 
waste demanded of this one, by reason of the 
manner in which the work is conducted. It is 
hardly hazardous to express the opinion that if 
proper appliances had been provided and worked, 
that the return of 4514 oz. would have been quite 
doubled, if not more. Six months ago we said : 

‘¢ To passthe crushed ore overamalgamating tables, 
then to concentrate and grind in pans, is a very old 
method ; under certain conditions it is a good one. 
But if, as appears highly probable, this ore contains 
gold, either very finely divided or borne by the 
mundic, which will prevent amalgamation with mer- 
cury, the machinery already provided is wholly in- 
sufficient. It will be the province of the chemist to 
decidethis. The disadvantages of thecumbersomeand 
generally unsatisfactory stamper battery havealready 
been discussed in our columns, and it is painful to 
find, within a few hours’ journey of London, sur- 
rounded by every advantage for securiug the latest 
information regarding modern improvements, that 
such obsolete and wasteful methods should be re- 
sorted to. The gold is coarse, and sufficient may 
be saved to make the mine payable. Still a con- 
siderable loss must eventuate from the fact of the 
grains being broken and flattened and carried off 
as floatgold. The quicksilver and gold amalgam to 
be found in the bed of the river show that the mer- 
cury has a tendency to sicken and pass away, 
carrying gold with it.” 

At present, even concentration and subsequent 
grinding and amalgamation in pans is not con- 
sidered necessary. The richness of the stone is so 
great that the happy-go-lucky methods now em- 
ployed are sufficient fora handsome return. From 
an absolutely independent source, we hear of a 
miner working down the river below the mill, wash- 
ing from the rocky bars a jam-pot full of rich stuff 
containing freshly battered particles of gold bear- 
ing the marks of the stamper battery, together 
with amalgam and grains of mercury ; this is what 
we expected to hear. Nothing like a full return 
from this gold mine will ever be obtained so long 
as the ordinary methods of quicksilver amalgama- 
tion are adhered to ; the ore is too heavily charged 
with other minerals for mercury to be effective. A 
well-conducted system of chlorination is necessary, 
and we are surprised that Mr. Morgan, with the 
knowledge he must have of failures at Ravenswood, 
Giberton, the Etheridge, and other goldfields in his 
colony, occasioned by dealing with refractory ore, 
should try to force a success in Wales with a similar 
class ore, while using such methods. 

We took occasion six months ago to criticise the 
wisdom of erecting a water wheel. The supply of 
water then seemed almost illimitable for all practical 
purposes ; so it is now, were it properly utilised. 
Yet one of the five-head batteries is at a standstill 
for want of water power. The same quantity of 
water now obtainable would more than suffice to 
work a turbine sufficiently powerful to drive all the 
machinery. Little progress has been made in com- 
pleting the arrangements at the mill. The dynamos 
are not yet fixed, and light in the mill is still 
obtained from tallow candles. The assay office is 
not fitted, nor the fitting shop or other necessary 
conveniences ; only some offices have been built. 
A small five-head battery to treat specimen stone is 
in course of erection—we should like to be possessed 
of the tailings from this mill. The assayer informs 
us that assays of tailings from these pans have 
gone as high as 57 oz. of mercury to the ton, con- 
taining gold to the rate of over 6 oz. to the ton of 
tailings. ; ! 

Mr. Morgan is doubtless wise to hand over his 
property to a public company, who will surely 
obtain the best professional advice and assistance, 
for it is evident he cannot spare the time neces- 








sary for personal management, or perhaps it is 
that he has found an opposite result to the state- 
ment of the old proverb about wisdom being 
found in a multitude of councillors; but many 
or few the councillors he has chosen, there is 
little to be proud of, beyond the possession 
of a mine of great promise and exceeding rich- 
ness. 








A NEW COPPER-EXTRACTION 
PROCESS. 

A REALLY good ‘‘ wet” copper-extraction process 
has always been a great desideratum. There are 
many already in use of various kinds, some of them 
very good as far as they go. But most of them are 
only applicable to oxidised ores, or to sulphide ores 
after calcination. The oxidised ores of copper play 
but a very small and unimportant part in the pro- 
duction of the copper of the world, as compared 
with the ores in which the metal is in combination 
with sulphur ; and it is just those cases in which a 
process of extraction by the wet way would be most 
desirable, which would be most benefited by being 
able to do without any previous calcination of such 
sulphide ores. The calcination, except where the 
manufacture of sulphuric acid is carried on, is 
tedious and more or less expensive, and is always 
liable to do great injury to surrounding vegetation. 

In writing recently of a new process for recovery 
of sulphur in the manufacture of alkali, we had oc- 
casion to allude to the difficulty which has arisen 
for the large pyrites companies in Spain, owing to 
the prohibition, which is to come gradually into 
force, forbidding the calcination of pyrites in heaps 
in the open air. Up to the present time these 
companies have produced very large amounts of 
copper from ores containing only a small percentage 
of the metal, the rest of the ore being simply 
pyrites, or a combination of sulphur with iron. 
These ores are simply calcined in enormous heaps 
in the open air, oxidation going on for several 
months at a time, and great volumes of sulphurous 
fumes being constantly discharged over the sur- 
rounding district. The calcined ore is washed with 
water to extract the sulphate of copper which is 
formed during the calcination, and the metal is 
precipitated from the liquors so obtained by 
means of metallic iron. But now this calcina- 
tion is to be stopped and something must be 
found to take the place of the process, which has 
up to this time played so important a part in pro- 
ducing the revenues of the great companies con- 
cerned. A method is wanted which shall rapidly 
and cheaply take out the copper direct from the 
sulphide ores. Many such ores will undergo oxida- 
tion with more or less facility by simply lying in the 
open air, and being kept moist, soluble sulphate of 
copper being formed as before. Notably a large 
part of the Spanish ores can thus be worked, and a 
considerable quantity of copper has been and still 
is so pares art» But this process is very slow, even 
in the best of cases, and there are many ores of 
such a nature that the extraction of their copper by 
this simple ‘‘ weathering ” would not be practical 
at all. 

There is, therefore, still an opening for a new 
method, and it is understood that many chemists 
and metallurgists are busy trying to solve the 
problem, stimulated by the extra interest and 
urgency which recent events in Spain have given to 
the question. 

Such being the case we think it will be of interest 
to draw attention to a new method, of which 
accounts have recently appeared in German metal- 
lurgical papers. The inventor is Dr. Joseph 
Perino, of the metallurgical laboratory of the 
Technical School of Charlottenburg. It does not 
appear that his process has yet had such a trial on 
a large scale as alone can demonstrate its technical 
and commercial success, but itis spoken of as being 
quite free from all the defects of previous attempts, 
and certain to do all that is required. 

The proposed process of extraction is based upon 
the action of nitrate of iron direct upon the raw 
ores of sulphide of copper in intermixture with sul- 
phides of iron and other metals, if present, such as 
lead. 

It is stated that if pulverised ore is intimately 
mixed with nitrate of iron and then moderately 
heated, all the sulphide of copper is readily con- 
verted into sulphate, which may be extracted by 
means of water. The sulphide of copper is attacked 
and oxidised before any of the sulphide of iron or 
other sulphide, and if the quantity of nitrate of 





iron is carefully regulated, and the working of the 
process is properly controlled, it is stated to be pos- 
sible to take out the whole of the copper completely 
and leave the residual ore quite unaltered, to be 
thrown away as waste or worked up for other metals, 
such as silver, if present in quantity large enough 
to be worth extraction. 

The copper would therefore be obtained in a very 
pure and strong solution which could be worked up 
easily and economically by precipitation by metallic 
iron as usual, 

Nitrate of iron, heated alone, is not decomposed 
till the temperature passes 100 dez. Cent., and then 
only very partially, basic salts being formed which 
are only decomposed at temperatures approaching 
to redness. But if the nitrate is in mixture with 
some oxidisable substance, such as a sulphide, de- 
composition takes place at very low temperatures 
indeed, This, mixed with pulverised pyritous cop- 
per ore, and heated to 40 deg. Cent., the salt already 
begins to act on the sulphides, fumes of lower oxides 
of nitrogen being evolved. If the temperature is 
increased from 50 deg. Cent. to 70 deg. Cent. the 
action steadily increases, and if it is, after an in- 
terval, increased from 130deg. Cent. to 150deg. Cent. 
all the nitrate is finally decomposed and fumes of 
the lower oxides of nitrogen driven out of the vessel 
in which the process is carried on. 

For each lot of ore to be tested a small prelimi- 
nary test is necessary to ascertain the exact amount 
of nitrate requisite for the oxidation of all the 
copper, without leaving any excess which would 
attack the other sulphides present. Such a test is 
easily and rapidly carried out. 

It is proposed to carry out the operation in prac- 
tice, in large earthenware vessels, or retorts, built 
into a chamber in which they can be easily heated 
as required. The vessels are to be connected by 
side tubes to allow of the passage of a current of air 
through the entire series, for the final removal of 
the nitrous fumes, which are conducted into various 
receivers and condensing apparatus. 

Owing to the low temperature used, and the 
short time required (only from one to two hours 
being necessary for the conversion of the copper sul- 
phide into sulphate), the ore is not in any way 
agglomerated, but is left in such a condition that 
it is very easily removed from the retorts and easily 
and rapidly washed free from copper. 

It is also claimed that, owing to the low tempera- 
ture, the earthenware vessels do not in any way 
suffer, and that their length of service is practically 
indefinite except in the case of accidents. Also, ex- 
periments on the working of the process are said 
to have shown that it runs on so simply and 
smoothly that any complication or disturbance of 
the regular routine is quite impossible. Finally 
we are told that it works equally well with poor or 
rich ores, and that all sulphuretted ores of copper 
are equally well suited to it ; but this latter state- 
ment we should certainly question, as there will 
naturally be a considerable difference in the facility 
with which ores of different chemical composition 
and physical condition will yield up their copper 
to the action of the nitrate of iron. 

The nitrate of iron required is prepared from the 
sulphate of iron liquor which is obtained when the 
copper is precipitated from the sulphate of copper 
liquors. Nitrate of strontium is added, or nitrate of 
lime may be used. Sulphate of strontium or of lime 
is precipitated and nitrate of iron remains in the solu- 
tion. It is preferable to use nitrate of strontium, and 
this can always be regenerated and used over again, 
the resulting sulphate of strontium being heated with 
a solution of carbonate of soda, and thus converted 
into carbonate of strontium (which can again be dis- 
solved in nitric acid), with the formation of sulphate 
of soda, which can be evaporated down and sold 
where it pays todo so. But where this regenera- 
tion cannot be economically carried out, carbonate 
of lime can be used for preparing nitrate of lime, 
and the final residue of sulphate of lime can be 
thrown away. The nitrate of iron first made, as 
above described, is put into some of the receivers 
connected to the earthenware retorts, and is there 
peroxidised by the fumes coming off from the de- 
composition of the nitrate in the retorts. In other 
receivers the remainder of the nitrous fumes are 
condensed in water and converted into nitric acid. 
There is, of course, some loss of nitric acid during 
the various stages of the process, but it is not large, 
the deficiency being covered, it is stated, by an 
addition of 5 to 8 per cent. of fresh nitrate of lime. 

From the above outline it will be seen that this 
proposed process looks considerably promising, if 
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practice on a large scale bears out the statements as 
to the effective and universal action of nitrate of iron 
on copper sulphides. The fuel used would be 
small; the capacity of a plant should be large, 
owing to the rapidity claimed for the reaction, and 
nothing is required from outside, after once setting 
the process in full swing except limestone and a 
small amount of nitric acid or nitrate of lime. 

We should think the proposal will attract some 
attention from those interested in copper extraction 
and will soon be put to the test of actual work, 
which will make clear what are its real merits, 
metallurgically and commercially. 








THE DEVELOPMENT OF AUTOMATIC 
FIREARMS. 

ALL automatic guns which have heretofore been 
illustrated and described in ENGINEERING have 
been small guns of the mitrailleuse type ; all have 
had a crank as a part of their mechanism. The 
crank action may perhaps be considered the best 
action for guns which have to repeat with great 
rapidity, and where length and weight are of little 
consequence. The crank, however, is not essential 
to the system, as will be seen by the new automatic 
quick-firing shell-gun lately brought out by Mr. 
Maxim, which we illustrate on page 618 of the 
present number, and of which we herewith give a 
description. 

Five years ago, when Mr. Maxim first commenced 
his experiments in automatic gunnery, he applied 
his system to a Martini-Henry rifle, which operated 
in the following manner, The rifle was provided 
with a movable heelplate which rested upon the 
shoulder of the gunner and was arranged in such 
a manner that when the rifle was fired it recoiled 
about an inch, the heelplate being so connected with 
the breech mechanism of the gun that the recoil 
threw the breechblock downward and cocked the 
hammer. The extractor was provided with a hook 
which held the breechblock downward. When, how- 
ever, a new cartridge was thrust into the chamber, 
the head of the cartridge disengaged the extractor 
hook from the block, when the block rose into 
position again, closing the breech and making the 
gun ready for the next discharge. The soldier, there- 
fore, had nothing to do but to thrust the cartridge 
into the chamber of the gun and to pull the trigger. 

Mr. Maxim next attempted to make a crankless 
action for a l-in. gun. In this gun the block was 
made in two parts ; the first part rested against the 
base of the cartridge and carried the extractor, the 
second part was for the purpose of holding the first 
part in position, keeping the breech closed. The 
first part travelled in a horizontal direction, and 
the second part in a vertical direction, the action 
being as follows : 

When the gun was fired, the second part moved 
downward out of the path of the first part ; the 
first part being thus unlocked was made to travel 
backward by suitable mechanism and extracted 
the cartridge case from the barrel. With this gun, 
however, it was found that the parts were liable to 
break and the chamber was much fouled. Experi- 
ments with 1 in. and larger cartridges demonstrated 
that it was necessary that the breech should re- 
main closed for a certain length of time after the 
discharge had taken place ; otherwise the chamber 
would be much fouled, in some cases sufliciently 
to prevent a loaded cartridge from entering. This 
trouble, however, has been completely overcome 
in a very simple manner in the new automatic gun 
which we illustrate to-day. In this gun the breech 
does not open while the gun is in the act of recoil- 
ing, but remains closed until the gun has returned 
into the firing position. This gives ample time for 
the smoke to escape and does not foul the chamber. 

This gun very closely resembles in appearance 
the ordinary quick-firing gun of the same calibre, 
the length being the same, also the weight, the 
mountings, and the manner of training. 

Referring to the illustrations, Fig. 1, page 618, 
shows a vertical central section of this new arm‘ 
Figs. 2, 3, and 4 show the diiferent phases of the 
action; Fig. 5 shows the manner in which the 
breechblock is held down by the extractor ; Fig. 6 is 
a side elevation of the gun mounted on a cone for 
naval purposes. Similar letters refer to similar parts. 
A represents the cradle in which the gun is free to 
recoil through a distance of 4 in. This cradle is 
provided with trunnions and with suitable sockets 
for holding the shoulder piece, the pistol grip, and 
the trigger. Fig. 1 shows the position of the parts 
of the lock when the breech is closed and the gun in 
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the firing position. The mechanism for operating 
the breech action is placed in a small box on the 
right-hand side of the gun, and Fig. 2 shows the 
position of the parts after firing and when the gun 
has completed its recoil. Fig. 3 shows the posi- 
tion of the parts when the gun has partially re- 
turned into the firing position. It will be observed 
that the spring pawl P has engaged the catch m of 
the cam M ; it will also be observed that the spring 
pawl P is compressed. 

As the gun returns completely into the firing 
position, the pawl P rotates the cam M until the 
projection m! is brought into contact with the pawl 
P, and disengages it from the catch m. At this 





instant the rocking shaft of the lock will have been 
turned sufficiently to cock the hammer, to open the 
breech, and to extract the empty shell. The posi- 
tion of the parts will then be as shown in Fig. 4, 
the large spring O being put in tension by the roller 
attached to and moving with the cam M. The 
tendency of this spring is to close the breech, but 
the block E cannot rise into position until the 
extractor L is pressed forward by the introduction 
of a new cartridge. When this is done the extractor 
moves forward, liberates the block E, when the 
spring O, from its action on the roller N, turns the 
rocking shaft, raises the block, and closes the breech. 

Beneath the gun, and attached to the cradle, is a 
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small hydraulic butter, which controls the recoil. 
As the gun recoils, the spiral spring D is compressed. 
When the recoil energy has been expended, the 
spring again returns the barrel into the firing posi- 
tion. 

The shoulder piece S is pivotted at t, and so con- 
nected with the gun and the cone that the gun 
cannot be moved in a vertical direction on the cone 
unless S be pressed forward by the shoulder of the 
gunner. The act of pressing the piece S forward 
disengages the gun from asegment V attached to the 
cone, so that it is quite free to move in any direc- 
tion. When, however, the shoulder is removed the 
gun instantly becomes fixed, 


The handle R is for the purpose of opening and 
closing the breech by hand. When ithangs downward 
in the position shown, it is loose, and free to rotate 
on the shaft. When, however, it is turned upward, 
it becomes locked to the shaft, when the breech 
may be opened and closed by hand. 

The gun from which our illustrations have been 
made is a 3-pounder having a bore of 1.87 in., the 
cartridges being about 21 in. long and the powder 
charge 14 lb. ; the muzzle velocity of the projectile 
| is 2000 ft. per second. 

Experiments show that these projectiles pass 
through 4in. of compound armour-plate, and that 





men. Suppose the breech of the gun to be open, 
the assistant gunner thrusts a cartridge into the 
chamber ; the flange on the cartridge disengayes 
the extractor from the breechblock, which instantly 
snaps upward into position. If now the gunner 
fires, the gun recoils, the breech opens, the ham- 
mer is cocked, the empty shell extracted and the 
gun made ready for another cartridge, the breech 
remaining open until a new cartridge is thrust in 
by the assistant gunner. If the trigger be pulled 
and held in the pulled position all the time, either 
by the finger or by any other means, the gun will 
discharge the instant that the cartridge is thrust 
into position, so with the trigger fastened in the 
pulled position, the gun may be fired with great 
rapidity by one man. The stress upon the gun 
mounting and the deck of the ship from which the 
gun is fired is much less than when the gun is 
firmly fixed to the cone and not allowed to recoil, 
as is the case with the ordinary quick-firing guns. 
The automatic gun, therefore, which is allowed to 
recoil, can be placed on a much lighter cone than 
is possible with other forms of guns of the same 
calibre. 








THE GLASGOW EXHIBITION. 
THe Macutnery SEcTION. 

We now continue our notice of some of the 
exhibits in the Machinery Section of the Glasgow 
Exhibition. 

Messrs: Hulse and Co., of Salford, have a good 
display of machine tools. They show on their 
stand an improved hollow spindle lathe for screw- 
ing and finishing studs, pins, &c., from # in. up to 
14 in. in diameter out of long bars. The bar is fed 
forward automatically through the spindle being 
held by a concentric chuck while being operated on. 
A sliding carriage holds a capstan rest for six cut- 
ters and a screwing apparatus. Sliding stops are 
provided for insuring exact repetition of diameters 
and lengths. On this stand there is also a double- 
geared horizontal milling machine for straight 
milling. The headstock has an overhanging arm 
fitted with a small adjustable poppet-head for sup- 
porting the outer end of the cutter mandrel so as 
to give increased steadiness. The table has vertical, 
longitudinal, and transverse slides, the two latter 
each having variable self-acting feed and stop 
action. The headstock centre is 10 in. high, and the 
table is 24in. by 14 in. It has a traverse of 24 in. 
and a longitudinal traverse of 8 in. Another 
example of this firm’s work is a vertical milling and 
drilling machine. It is designed for drilling and 
milling varieties of straight and curvilinear work, 
such as levers, cranks, connecting-rod ends, brasses, 
&c. It will also mill the ends, flanges, and ports of 
cylinders, and will drill the stud holes. It has a 
rising and falling spindle carried by and rotating 
within a hollow square vertical slide which rises and 
falls with the spindle, so that the main bearing of 
the spindle is close to the cutter in all positions. 
The spindle has a varying self-acting screw feed 
action with an adjustable nut for taking up any end 
play of the screw so as to promote steadiness in the 
cutting action. The shape and size of the spindle 
slide are such that the cutter can operate on sur- 
faces which could not be got atin the ordinary way. 
The table has longitudinal and transverse slides, 
above which is a rotary motion which can be 
removed if necessary. The machine shown will 
take work up to 30 in. in diameter and 13 in. high 
with the revolving slide in place ; with the latter 
removed 10 in. more vertical space is secured. 
Another machine shown by this firm is a uni- 
versal cutter grinding machine. The abrading 
tool in an emery wheel, one side of which acts on 
the work instead of theedge. It is claimed that by 
this system several advantages are secured ; for 
instance, the grinding of the work into wavy forms 
is avoided, which is important with cutters having 
finely pitched teeth. A second emery wheel for 
general purposes may be placed at the end of the 
spindle. An adjustable rest is provided for sup- 
porting the work. This machine will operate on 
milling cutters, reamers, &c., up to 6 in. in diameter 
and 9 in. long. 

On a neighbouring stand Messrs. Smith and 
Coventry, Limited, of Salford, have a large and 
excellent exhibit of machine tools, amongst which 
may be noted a key-way cutter machine. The 
cutter rod or quill passes through the end of the 
frame and is worked by rack and pinion, the teeth 
taking a deeper cut as each is brought to operate 
on the work. With this:machine uniformity of key 
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seating in all work is secured. There is a bevel 
wheel cutting machine in which the Tighe-Hamilton 
rocking motion of cutter, such as is well known in 
connection with dovetailing machinery, is made use 
of. The motion is obtained by two discs attached 
to two lengths of shafting, the discs being inclined. 
The rotating cutter has two operating sides and 
acts on one side of one tooth of the gear to be cut 
for half a turn, and on the opposite side of the 
next tooth for the other half turn. In this way 
one-half of each side of the cutter is idle, but 
as it wears down it is a very simple matter to re- 
verse the cutter on its spindle. A vertical milling 
machine is also shown. In this friction wheels are 
used for altering speed in-place of change wheels. 
This machine is used for profiling, and for this 
purpose a swinging bracket is brought round and 
adjusted in place. There isa neat arrangement for 
catching oil and pumping it back to the tank. This 
firm also exhibits a universal grinding machine for 
internal and external work, either straight or 
tapered. A hollow spindle chasing lathe with 
capstan rest, for making studs, pins, and screws, a 
universal milling machine for straight, spiral, or 
taper work, a brass finisher’s lathe, a twist-drill 
grinding machine, with a twist-drill point thinning 
machine, besides many other examples of tools and 
workshop appliances generally. Amongst the latter 
may be included the ‘‘ lightning tapper,” a device 
of great utility in the machine shop. The tap is 
driven by the two discs which form a combination of 
clutch and friction gearing. The discs are kept in 
contact by a powerful spring which gives pressure 
enough to keep them in gear for the legitimate 
work of forming the thread, but will allow them to 
slip rather than break the tap when the shoulder of 
the latter gets against the work. With this appliance 
holes can be tapped with an ordinary drilling 
machine without danger. 

Messrs. Loudon Brothers, of Glasgow and the 
Clyde Tool Works, Johnstone, have, in another 
part of the section, a good display of machine tools 
for engineers’ use. The most important of these is 
a vertical milling and profiling machine. It has a 
compound table with self-acting motion in both 
directions. For copying purposes the longitudinal 
motion is thrown out of gear, and the work is kept 
against the cutter by the action of a weighted lever. 
The template is placed over the work, there being 
a loose runner on the spindle which presses against 
the former. The spindle has four speeds, and the 
reversible feed motion has five speeds. This firm 
also shows a horizontal double-geared milling ma- 
chine, suitable for plain milling, but which can be 
converted by gear supplied so as to cut spur or 
bevel wheels, parallel or taper taps, helical gear and 
spiral flutes. The table may be swivelled on its 
centre to an angle of 35deg. either way, and the 
self-acting feed motion has twelve different speeds, 
and is always ready to work in whatever position 
the table may be placed. This firm also shows 
slotting and shaping machines, a screw-cutting 
lathe, Lyall’s oval hole-cutter, and other machine 
shop appliances. On the same stand are shown 
some steam pumps, vacuum pumps, and air com- 
pressors. 

Messrs. Thomas Robinson and Son, Limited, of 
Rochdale, have a fine show of wood-working ma- 
chinery. The most notable object is an ‘‘ Econo- 
mist” combined planing, thicknessing, and sand- 

apering machine. This is an American design, 
levies: Robinson being licensees for the manufac- 
ture and sale in this country and the colonies. 
There are eight horizontal feed rollers driven by 
gearing in the usual way. The timber is fed in 
through these and is planed to a thickness on the 
underside by means of a revolving cutter block 
with oblique cutters giving a shear cut. The thick- 
ness to which the work is to be planed is regulated 
by an adjustable rigid plate. That part of the bed 
which is in front of the cutter block is supported 
on springs, so that when the timber is fed to the 
block the table is depressed to an extent corre- 
sponding to the depth of the cut taken. The-work 
next passes directly to the sand-papering part of the 
machine. There are two cylinders, the first being 
covered with a coarser sand-paper than the second. 
These cylinders revolve at a high speed, and at the 
same time have imparted to them a reciprocating or 
vibratory motion across the machine. - The second 
of these two rollers is not made solid, but is split in 
a plane parallel to its axis. The roller is thus in 
two halves, and one-half is made to vibrate one 
way whilst the second half is moving in the oppo- 
site direction. This double reciprocation has the 





effect of finishing the board quite smooth, removing 
all the wavy marks that would otherwise be left by 
the sand-paper. The arrangement for thicknessing 
by means of the rigid and the spring-supported bed, 
already described, is also a special feature of the 
machine. It allows the thicknessing to be done 
on the lower side of the work, and there is no 
injury to the edges of framing and sectional work. 
This machine has, we understand, been largely 
manufactured for American use by the Berlin Ma- 
chine Works, from whom Messrs. Robinson hold their 
license. It has there been applied to the manufac- 
ture of furniture, sashes, and doors, coach-building, 
railway carriage work, &c. Panels, boards, sectional 
work, door framing or parquetry can be taken 
rough from the saw and finished ready for painting 
or varnishing with once passing through the ma- 
chine. It is suitable for hard or soft timber, crossed 
grain or straight. Among other machines by this 
firm we may notice a circular moulding machine, a 
combined hand and power feed planing machine 
with two tables, one being placed above and the 
other below the cutter block. The lower table can 
be raised or lowered, and is for planing to thickness, 
and the top table—which is made in two parts to 
give access to the cutters—for planing out of wind. 
The timber is fed under the cutter block by rollers, 
but on the top table by hand. There is also a self- 
acting emery grinding machine for plane irons, an 
Armstrong’s dovetailing machine, several variety 
moulding machines, bands, saws, &c. The last- 
named machines have an improved tension by 
weight, this firm having no faith in spring tension. 
A small, though by no means unimportant detail, is 
the substitution of a lignum-vite block for the more 
usual metal roller to guide the saw at the table. 
The object of this change is to prevent the saw 
becoming burred at the back by vibration against 
the roller. The objection to this burring is two- 
fold. In the first place, it marks the work, and, 
secondly, it causes the metal in the saw to crystallise 
at the back, and breakage is apt to follow. 

Messrs. J. Sagar and Co., of Halifax, have also 
an extensive display of wood-working machinery on 
an adjoining stand. There are here several useful 
machines, amongst which may be noticed a small 
power mortising machine with adjustable table and 
reversing arrangement for the chisel. There is also 
a hand mortising machine of neat design, This 
machine will mortise 6in. deep and take work on 
the movable table 16in. by 7in. A band saw 
machine is also shown which has a spring tension, 
Messrs. Sagar having no faith in the “ objection- 
able lever and weight” arrangement. They also 
show a vertical spindle moulding and shaping 
machine, a dimension sawing machine, an automatic 
plane iron grinding machine. On the same stand 
is one of the firm’s combination'machines for joiner’s 
work. In its most elementary form this machine 
is simply a saw bench, but various appliances can 
be added as reyuired so as to use it for tenoning, 
grooving, rebating, chamfering, straight, circular, 
or irregular moulding, boring, mortising, &c. 
Certainly a useful tool for small shops and general 
work. There are also shown planing, moulding, 
and thicknessing machines. 

Mr. James Barr, of Kilmarnock, also shows in 
this part of the building a number of band saws 
in which the tension is applied by means of aspring 
and the saw is fitted with adjustable wood guides. 
Messrs. J. Heap and Co., Limited, of Ashton- 
under-Lyme, show pipe-screwing machinery, bolt 
and nut tapping machines, and screwing tackle 
generally ; together with a collection of gasfitters’ 
and engineers’ tools. Messrs. John Lang and Sons, 
Johnstone, show an automatic gear cutter for 
wheels up to 25 in. indiameter. They also show 
in operation a twist-drill sharpening machine. In 
this machine there are two emery wheels, one at 
each end of the spindle. Sufficient clearance is 
given to the drill with the larger of the two wheels, 
and then each lip is in turn sharpened by the 
smaller wheel. It has been found sufficient if 
clearance is given to the drills once for every six 
times of sharpening. There is, of course, the neces- 
sary rest for holding the drill accurately in position 
when sharpening, so as to get the same length to 
each lip. 

Messrs. Glen and Ross, of Glasgow, exhibit 
examples of the Rigby steam hammer, from 5 cwt. 
to 20 cwt., a machine with which their name has 
become identified. It was to these hammers, we 
believe, that piston valves were first applied, an 
arrangement which enables them to be worked by 
hand with facility. The distinguishing feature of 





this hammer in the present day is the absence of 
guides, in place of which a flattened piston-rod is 
used. The advantage of this arrangement is that a 
large clear space is given between the tup and anvil, 
a great convenience in the handling of many de- 
scriptions of forgings. These hammers up to 80 ewt. 
are made on a single box column, but hammers 
with double framing are made from 1 to 6 tons. 
The 5 cwt. hammer is shown in operation at the 
Exhibition, and has an improved gear to work either 
by hand or self-acting. This firm inform us that 
they have turned out about 1000 of these hammers, 
and it is a noteworthy fact that for Government 
workshops, both at home and abroad, self-acting 
gear is in request, whilst for nearly all other 
establishments hand only is preferred. 

Messrs. Smith Brothers, of Glasgow, exhibit a 
large steam punching and shearing machine, of 
about 15 tons. This will punch holes in 1} in. 
steel plates 36} in. from the edge, and there is a 
disengaging gear to throw the punch out of action. 
They also show a 6 cwt. steam hammer. There is 
a circular cold iron sawing machine with three 
feeds and quick run-back arrangement, actuated by 
means of aclutch. There are also plate straighten- 
ing rolls 5 ft. 6in. long by 10in. in diameter. 
They are driven with belt gear and fast-and-loose 
pulley for reversing. 

Messrs. Alexander, Mathieson, and Son, of the 
Saracen Tool Works, Glasgow, have an extensive 
exhibit of small tools of various kinds for engineer- 
ing and wood-working purposes. 

Messrs. Sharp, Stewart, and Co., Limited, of 
Atlas Works, show some excellent examples of 
machine tools. They show a self-acting sliding, 
screw-cutting, and surfacing lathe 12in. centres, 
with gap bed 14 ft. long, and another, somewhat 
smaller, of the same type. They also show a self- 
acting slotting machine of 13 in. stroke, with quick 
return motion and balanced ram, a Sellers screwing 
machine, and a special portable machine for tru- 
ing up crank-pins of locomotive engines in place. 

Messrs. Dron and Lawson, of Glasgow, exhibit a 
horizontal boring and tapping machine and other 
screwing machinery and appliances, tube expanders, 
a colliery pump, and a model of Maginnis’s steer- 
ing gear, 





NOTES. 
LicHtTInc with MaGNEsIum. 

THERE has recently been installed in a brewery 
at Marbourg a system of lighting with magnesium 
which is stated to give very satisfactory results. 
The lamps have been constructed by M. Juss, of 
Marbourg, and have an intensity of 450 candles, 
the light being covered with a globe of depolished 
glass. The light is white in colour, very steady, 
and a single lamp suffices for the lighting of a room 
of 50 ft. by 33 ft., in which work of a very delicate 
nature is not to be performed. A single lamp placed 
at the front of the building and furnished with a 
reflector lights up the road for a considerable dis- 
tance, and completely eclipses neighbouring gas- 
lights. The light is, however, much too strong to 
be employed unshaded for lighting public streets. 
The price of the lamps is said to be about 61. 17s., 
and the cost of maintenance about 1s, per hour. 


A Diamonp Druitt IN THE Pyramips.. 

The wit of many a writer has been directed 
upon those engaged in the exploitation of joint- 
stock companies for various peculiar and un- 
heard of schemes, of which the element of limited 
liability formed the most attractive part, next to 
the important feature of providing a secretaryship 
for somebody in particular. It is doubtful, how- 
ever, if there was ever a company organised with 
such a peculiar motive as the one recently started 
in Philadelphia, U.S., for the purpose of investi- 
gating the pyramids of Egypt by boring into them 
with diamond drills, thereby penetrating into some 
of the mysteries which have so successfully baffled 
the investigators of centuries. The diamond drill 
is being employed for many new and useful pur- 
poses, one of the more recent of them being to bore 
the holes for foundation bolts for heavy machinery, 
instead of laying masonry around the bolts. 


A Sirpine Town. 4 

Virginia City, Nevada, in the western part of the 
United States, is situated in the centre of an ex- 
tensive silver mining district. It is upon the side 
of Mount Davidson, which has been so perforated 
with mines that the yield is causing a motion of the 
whole side of the mountain, and has reached a dis- 
tance of 10 ft. in fifteen years. Some portions of 
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the mines have closed up in spite of the heavy 
timber shoring, and in work at new mines in some 
places, 12 in. timbers are found crushed by the 
great pressure to the thickness of an inch; they are 
then so hard and heavy that it is impossible to cut 
them with any wood-working tools. A number of 
years ago, fires broke out on what is known as the 
‘* fifteen-hundred foot level” of the Comstock Mine, 
and fed for years on the vast amount of timber used 
in sustaining the roof of the mine. After failing 
in the mines to extinguish the fire, masonry bulk- 
heads, 7 ft. across, were put up, and the fire still 
continued burning for seven years. It was finally 
extinguished by means of carbonic acid gas, and in 
course of time the gas was removed and the mine 
reworked, furnishing the richest ore which has 
yet been taken from that district. 


SrressEs In LATTICE AND OTHER GIRDERS. 

In a paper recently published, M. Considere calls 
attention to the fact that in bridges having booms 
of T-shaped section, the very common practice of 
attaching all the tension members of the bracing to 
one side of the leg of the T and all the compression 
members to the other, may occasion stresses in these 
braces far in excess of those for which they have 
been designed to take. With such a method of 
construction the vertical components of the stresses 
in the two bracing bars meeting at one point of the 
boom form a couple at this place tending to twist 
the boom round, and this tendency has not unfre- 
quently to be resisted solely by the stiffness of the 
various members of the bracing. Where the upper 
booms of two girders are connected by wind bracing, 
the twisting moments referred to will in general be 
opposed by the stiffness of these members, thus reliev- 
ing the stresses of the web members, but in cases in 
which such bracing is dispensed with, or is insuffici- 
ently stiff, the stresses thus arising will, as mentioned 
above, have to be taken up by the bracing members 
themselves. When these latter are simply flat 
rectangular bars, the stresses arising in them on 
this account may far exceed those due to the shear, 
for which alone they will in general have been cal- 
culated. When bars of a T or I section are em- 
ployed in the web, these abnormal stresses will be 
greatly reduced, but may still be sufficiently large 
to occasion serious overstrain of the material. 


THE WrEYMERSCH BatrerRy. 

The Weymersch electric battery is of the Bunsen 
type, the difference between the two lying in the 
depolarising fluid. In the Bunsen cell this is nitric 
acid, but it has not yet been announced what it is 
that Mr. Weymersch uses. Whatever it is, it 
effects a most remarkable improvement in the con- 
stancy and output of the battery, and raises it to 
the front rank among this class of electric generators. 
According to tests made by Messrs. Alabaster, 
Gatehouse, and Co., on five cells, each measuring 
8} in. by 8} in. by 12 in., and containing an inner 
porous cell measuring 7} in. by 1} in. by 12 in., 
having within it, in addition to the carbon elec- 
trode, 33? pints of depolarising fluid, the electro- 
motive force on open circuit was about 9,26 volts 
for the whole series, and 5.70 volts on a closed cir- 
cuit in which the current was adjusted by resistances 
to 10.1 amptres. At the expiration of 314 hours 
continuous working the electromotive force had 
only fallen to 8.95 volts on open circuit and 5.65 
volts on closed circuit, the current being 10 
amperes. During the whole run the free potential 
did not vary more than about three per cent. ; the 
working electromotive force was practically the 
same at the end of the test as at the beginning, 
and the current only varied between 10 and 10.6 
amperes. The actual consumption of zinc was only 
10 per cent. in excess of the theoretical amount. 
The internal resistance of the battery varied be- 
tween .057 ohm and .070 ohm per cell. 

A New Steering Car. 

A victim of insomnia once referred to the 
American sleeping car with the expression ‘so- 
called’”’ inclosed in brackets. Nevertheless, this 
mode of travel is not only a necessity, but a pre- 
ference with the greater part of the American public, 
both men and women, some of whom claim that they 
rest better than when sleeping in any other situa- 
tion—even in a pew. The sleeping cars used on 
American roads possess certain undesirable charac- 
teristics, owing to conditions imposed upon them 
by their general organisation, which requires that 
the upper berths shall be folded against the side 
of the car above the window, and the rigid form of 
the seats which in turn become part of the lower 
berth when the car is used as a sleeper. There are 





several types of sleeping cars used in America, dif- 
fering but little from each other in their charac- 
teristics. The Pullman and the Wagner cars are so 
much alike that one can hardly distinguish them 
apart, except by the inevitable monograms ; and 
the Silver Palace’ car resembles them to all intents 
and purposes. The Monarch car, used on but few 
roads, however, has the berths folded at the side 
during the day, and the Mann boudoir car differs 
from the others in having the aisle at the side and 
the berths in state rooms, which are widely open 
during the day; the upper berth is placed 
in a vertical position, serving as a bolstered back 
for the sofa formed by the lower berth. There has 
recently been devised a new form of car, in which 
the berths are placed in trap-doors below the floor, 
and are entirely out of sight during the day, but at 
night they can be raised and put in position by the 
porter, and with this advantage over other arrange- 
ments, that the beds are all made up in position 
below. There is not, therefore, the usual time re- 
quired to make the change from a day to a night 
car. 
Tur TELEPHONE APPLIED TO SUBMARINE 
TELEGRAPHY. 

At arecent meeting of the Paris Académie des 
Sciences, a note of M. Ader on the use of the tele- 
phone as a receiving instrument for submarine cables 
was read. Ifa telephone is placed at the extremity 
of such a cable whilst signals are being transmitted, 
these signals cause absolutely no sound in the tele- 
phone, because though the diaphragm is put in 
motion by each signal, the vibrations are too slow to 
be perceived by the ear, which only recognises 
a sound when the vibrations exceed about twenty 
per second. If, however, the telephone is con- 
nected to the cable through a vibrator the number 
of vibrations may be increased. to any extent and 
the signals through the line be easily distinguished. 
With the dot and dash system there is no difficulty 
in reading by the telephone, the differing durations 
of the sound being easily perceived ; but for the 
rapid working of cables it is found advisable to work 
with alternating currents, and in this case some 
method of distinguishing in the telephone between 
positive and negative currents must be adopted. 
This is done by making use of two instruments, one 
applied to the left and the other to the right ear, 
the natural tones of the two telephones being 
different. Both these instruments are connected 
to the vibrator, and through it to the cable. Each 
separate telephone circuit is, however, traversed 
by another current from a local battery, which 
passes through one circuit in a positive direction 
and through the other in a negative, the vibration 
being included in both circuits. The strength of 
this current is adjusted to be equal to that from 
the cable, and hence when, say, positive currents 
are being sent, the local current in one telephone 
is annulled, whilst in the other it is increased, and 
that telephone alone sounds, and when negative 
currents are sent the reverse takes place, the other 
telephone sounding, and in this way the signals can 
easily be distinguished. 


Woop Water Pirzs. 

All of the earlier water works in America, like 
the New River Company in London, used mains 
of wood constructed out of what is known as pump 
logs, or timber bored from end to end by means 
of a pump auger, and pointed at one end so as 
to fit into the countersink at the end of the next 
log, the space between the two being caulked with 
oakum. It is known that these pump logs have 
certainly lasted nearly a century in some locations, 
although they are of course not to be compared 
with cast-iron pipes used for such purposes. In some 
portions of the western part of the United States they 
are using large water mains built of staves, made up 
similarly toa wooden trunk sometimes used to furnish 
a supply of water to turbines, and it is found that 
they answer their purpose very well for light pres- 
sures. The difficulty with the use of this type of 
pipe or turbine was that when the pipe became old 
and weakened by decay, it was liable to accidents, 
especially those caused, whenever the gates were 
closed quickly, by the impact of the energy of the 
water flowing through the wheel. The present water 
supply of Tokio, Japan, is by the wooden water- 
pipe system which has been in existence over two 
hundred years, furnishing at present a daily supply 
of from 25 to 30 million gailons. There are 
several types of water pipes in use, the principal 
class being built up with plank, square, and secured 
together by frames surrounding them at close inter- 








vals. The pipes, less than 6 in., consist of bored 
logs, and somewhat larger ones are nade by placing 
a cap on the top of a log, in which a very large 
groove has been cut. All the connections are 
made by chamfered joints, and cracks are caulked 
with an inner fibrous bark. +. boxes are used 
in various places to regulate the uniformity of the 
flow of the water, which is rather rapid, for the 
purpose of preventing aquatic growth. The water 
is not delivered to the houses, but into reservoirs on 
the sides of the streets, nearly 15,000 in number. 


A New Warcuman’s Recorp C1ock. 

A new form of watchman’s record clock, known 
as the eco-magneto clock, introduced in the United 
States, possesses the rather peculiar characteristic 
of being an electric clock without the use of a 
battery. The current required for the transmission 
and also for exciting the electro-magnets of the appa- 
ratus, is generated by means of a magneto machine. 
The circular dial of paper, divided by radial lines 
corresponding to hours and fractions, is carried 
around by aclockwork in synchronism with an hour 
hand in the usual manner of all electric clocks. 
The record of visitation of the watchman in patrol- 
ling the various stations, is made by means of 
perforations in this sheet of paper by needle points 
attached to the prolongation of the armatures of 
electro-magnets, connected with a circuit reaching 
to some one of the several stations. The station con- 
sists of a small box containing a magneto machine. 
When the watchman inserts his key into the box 
and turns it around once, he gives a very rapid 
revolution to the armature of the magneto, and this 
being transmitted by the wires intermittently, 
excites the electro-magnet in that circuit, and the 
record is made. The advantages of this type of 
electric clocks are especially noticeable in instances 
of small mills apart from large cities, where there is 
no one familiar with the care of batteries and the 
ordinary electric apparatus ; it may also be said that 
this clock gives results which are not subject to 
the contingencies of manipulation on the part of 
unfaithful watchmen, which are such important 
features in all other types of watchmen’s record 
clocks. For in this instance the vibratory motion 
of the perforating needle cannot be imitated by 
hand even if the watchman should gain access to 
the clock ; nor can any electrical manipulation by 
crossing or short-circuiting wires produce the same 
result, as the magnets are wound in such a manner 
that they will not be excited except by a high tension 
current generated by a magneto machine. There- 
fore the watchman’s records can be made only from 
the several stations, and in no other way. There 
is no electricity in any portion of the system except 
at the instant when the watchman generates it by 
the act of turning a key at a station box. 


THE ELEcTRIC RESISTANCE OF CopPER aT Low 
TEMPERATURES, 

In a recent Note we gave an account of some 
interesting researches into the electric resistances of 
metals at very low temperatures. A further con- 
tribution to this subject has just been made by 
M. Wroblewski, who undertook to test the truth 
of Clausius’ remark in 1856 that the electric 
resistance of chemically pure metals should be 
proportional to their absolute temperature. That 
is to say, if the temperature of a metal could be 
reduced to the absolute zero its resistance would 
be annihilated and its conductivity increase to 
infinity. M. Wroblewski, taking advantage of one 
of the new methods of producing intense cold, 
namely, that by means of boiling nitrogen at the 
temperature of its solidification, wires of copper 
about ;é 5 millimetres in diameter and covered 
with a double layer of silk were taken ; their con- 
ductivity being guaranteed by the makers as 98 per 
cent. of that of pure copper. With this wire M. 
Wroblewski wound small bobbins having a resistance 
at ordinary temperatures of between 3and 20 Siemens 
units. As the bobbin had to be plunged in liquefied 
gas, M. Wroblewsk: began his investigation by 
studying the electric properties of liquid oxygen 
and nitrogen. He found that these substances 
ought to be ranked amongst the most perfect in- 
sulators. The resistances of the bobbins were then 
measured by the Wheatstone-Kirchhoff method at 
the temperature of boiling water; ordinary tem- 
perature; the temperature of melting ice; the tem- 
perature of boiling ethylene at atmospheric pres- 
sure (— 103 deg. Cent.) ; the critical temperature 
of nitrogen (— 146 deg. Cent.); the temperature 
of boiling nitrogen under atmospheric pressure 
(— 193 deg. Cent.); and a temperature nearly 
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that of the solidification of nitrogen (— 200 deg. 
Cent. to —- 202 deg. Cent.) The results are em- 
bodied in the following Table, where ¢ is the tem- 
perature, 7 the resistance in Siemens units, and a 
the coefticient of variation of resistance between 
two consecutive temperatures : 


Bobbin I, Bobbin II. 
t. r. a. t. 1". a, 

deg. C. deg. C. 
—100 5.174 uF + 23.75 19.251 
— 21.4 3.934 0.004365 + 23.75 17.559 0.004057 
+ 21.4 3.614 0.004136 — 103 9.848 0.004263 
—103 2.073 0.00414 -146 6.749 0.004104 
—146 1.360 0.004588 ~—193 2.731 0.004869 
- 193 0.580 0.004592 -201 1.651 0.007688 
- 200 0.414 0.006562 


These numbers seem to show that the resistance 
decreases much more quickly than the absolute 
temperature of the specimens, and approaches nil 
at a temperature not very far from that obtained 
by evaporating liquid nitrogen in a vacuum. 


Russtan Steam Cou.iers. 


Another old and lucrative branch of British 
trade is withering, owing to the almost entire dis- 
appearance of Newcastle and Cardiff colliers from 
the Black Sea, where Russian vessels are taking their 
place. Not more than a couple of years ago there 
was a constant stream of colliers running to the 
Azoff and Black Sea ports with British coal, upwards 
of 2,000,000 tons of which were shipped to South 
Russia every year. 'Todevelop the native industry 
the Russian Government imposed a_ prohibitive 
duty, which was increased until it reduced the trade 
to less than a quarter of a million tons in 1887. 
Last summer sailing colliers, flying the Russian flag, 
began plying between Mariopol, the Azoff outlet of 
the coalfields, and Odessa. This summer four steam 
colliers will commence running, and will be suc- 
ceeded by others before the close of the season. 
Their capacity will be nearly 1000 tons apiece, 
and with a view to their utilisation in time 
of war, the Russian Government has imposed 
the condition that they shall always be at the dis- 
position of the naval authorities when called upon 
to serve. These steam colliers will no doubt give 
a fresh impetus to the Russian coal trade, which is 
already assuming large proportions. The Donetz 
coal basin covers an area of over 10,000 miles, and 
contains anthracite and bituminous coal of the 
finest quality, In the western part of the basin, 
where bituminous coal is chiefly found, there are 
102 collieries, and in the eastern part, where anthra- 
cite is most abundant, the number is 98. The 
present total yield is 100,000,000 poods, or 
1,612,903 tons a year; but the output is always 
increasing. The collieries vary in depth from 
160 ft. to 500 ft.—the Rutchenkoosky mine, which 
has the exceptional depth of 700 ft., being the 
deepest. One-third of the coal produced is used on 
the railways, about another third in the sugar re- 
fineries, of which there are several hundreds in 
South Russia, and the remainder in gas works and in- 
dustrial undertakings of various kinds. Donetz coal 
costs between 5s. 6d. and 6s. 9d. per ton at the pit’s 
mouth, butthe long distances it has totraverse by rail- 
way toreach the principal South Russian townsrenders 
it an expensive article on arrival. Still it is now 
completely replacing the use of wood throughout 
the southern provinces. By means of a railway 
specially constructed for the purpose it can be 
shipped from Mariopol, a port in the Sea of Azoff. 
Coke is now commencing to be manufactured on a 
large scale, the percentage being between 60 and 
70 per cent. from Donetz coal. The miners are 
paid at the rate of about a rouble, or 1s. 8d. a day, 

iecework at present being in its infancy. At St. 

etersburg scarcely any Donetz coal is used ; at 
Moscow English and Donetz coal cost about the 
same price; but at Odessa, Nicolaeff, and Sebas- 
topol the Russian article, mainly from the pro- 
hibitive duty referred to, has almost entirely re- 
placed English fuel. An export trade is now 
contemplated between the Do.etz coal district and 
Constantinople, and appeals are being made to the 
Russian Government to foster it by a bounty. 





Great Frencn Rariways. —In 1878 the six great French 
railway companies were working between them 11,700 
miles of line. At the close of 1887 the corresponding 
total had risen to 18,045 miles. This latter total was 
made up as follows: Paris, Lyons, and Mediterranean, 
4970 miles; Orleans, 3703 miles; Western of France, 
2805 miles ; Eastern of France, 2718 miles ; Northern of 
France, 2157 miles ; and Southern of France, 1692 miles. 


THE CITY OF BOSTON. 

WE publish on pages 622 and 623 some further illus- 
trations of the City of Boston. Next week we shall 
complete the article to which they belong, and which 
was commenced in our last issue. 





THE BELTED CRUISER ‘“ AURORA.” 


THE belted cruiser Aurora, built at the Royal Dock- 
yard, at Pembroke, for the British Navy, and supplied 
with triple-expansion engines by Messrs. James and 
ort Thomson, Clydebank, has been running her 
speed trials this week in the Solent. The vessel 
belongs to a class of which seven have been built, five 
in private establishments and two in Government 
yards, and they have been fully described in various 
articles in ENGINEERING, so that it is only with the 
engines of the Aurora that we have now to deal. It 
should be mentioned that the other vessels have 
reached their trial stage very much earlier than the 
Aurora, but this is not due to the engineers, because 
the machinery was ready to be despatched from Messrs. 
James and George Thomson’s famous establishment at 
Clydebank in the autumn of last year. 

The engines of the Aurora, like those of the other 
vessels of the same class, are of the horizontal triple- 
expansion type driving twin screws. The cylinders 
measure in diameter 36in. in the case of the high 
pressure, 51 in. intermediate, 78 in. low-pressure cy- 
linders, each having a stroke of 34 ft., while the steam 
pressure is 1301b. to the square inch. ‘The engines, it 
may be remarked, are unusually light, all the workin 
parts being made of ingot steel and the principa 
castings of cast steel. The largest of the latter is the 
bedplate, which weighs about 6 tons, and was supplied 
by the Steel Company of Scotland. The main con- 
densers have a total cooling surface of 12,500 square 
feet, supplied with circulating water by four 14-in. 
centrifugal pumps. Two of these only are for constant 
working. There has also been fitted one condenser 
having a total cooling surface of 617 square feet, into 
which all the auxiliary engines throughout the ship 
exhaust, 

It has been found necessary in the high piston speeds 
now adopted to introduce an arrangement for regu- 
lating and assisting some of the reciprocating parts of 
the engine. In the engines of the Aurora an appliance 
has been fixed on the intermediate and low-pressure 
valve spindles for assisting the return stroke of the 
valves, so that the strain is taken off the eccentrics. 
The arrangement consists of a cylinder of 4 in. dia- 
meter, into which steam is admitted, its admission and 
‘* cut-off’ being controlled by a valve, which derives 
its motion from a lever attached to the valve spindle, 
and so fixed that the admission of steam is arranged to 
take place a little before the end of the valve travel, 
thereby cushioning the force of the blow, and assistin 
the return motion of the valve, and doing the wor 
directly on the valve instead of doing it through the 
eccentric. 

The crank and propeller shafts are 14} in. in dia- 
meter, and the intermediate shaft is 13}in. in dia- 
meter, and all have a 7 in. central hole in them. They 
were supplied by Messrs. W. Beardmore and Co., 
Glasgow. The propellers are 14 ft. 6 in. in diameter, 
and have three blades each, with a total surface of 
60 square feet. They are made of gun-metal. 

The boilers, which are four in number and double- 
ended, are made ofsteel. They are 14 ft. 84 in. mean 
diameter, and 16 ft. 6 in. long. There are in all 
twenty-four furnaces, with a total firegrate surface 
of 455 square feet. The tubes are 2 in. external dia- 
meter, the total tube surface being 13,872 square feet, 
and the total heating surface 15,832 square feet. The 
air for forced draught is supplied on the closed stoke- 
hold principle, there being eight double-breasted fans. 
There are two main feed pumps and two auxiliary feed 

umps of Admiralty pattern placed in the stokehold 
for feeding the boilers. The results of the trials are 
that the vessel made a speed of 17.25 knots, and indi- 
cated 5670 horse-power. 





ARTESIAN WELLS IN New Sourn Wa .ss. —The Ontario 
Rock and Earth Drilling Company has entered into a con- 
tract for boring a number of wells on the Salisbury Downs 
station in New South Wales, the property of Mr. W. 
Taylor. It is anticipated that a fine flow of water will be 
struck at depths of about 500 ft., but in order to fully test 
the quantity of water which may be procured in the dis- 
trict by means of artesian well-sinking, it is intended to 
bore the first well to a depth of 1400 ft. 





Water Suppty or Mrtsourne.—The completion of a 
new 30in. main from Preston to Northcote has see im- 
roved the water supply of Kew, Camberwell, Hawthorn, 
alvern, Toorak, St. Kilda, Carlton, and West Melbourne, 
Its earrying capacity is 9,000,000 gallons daily. The water 
supply of the Melbourne district is now 33,000,000 gallons 
per day all the year round, and on exceptionally hot days 
it may be increased to 43,000,000 gallons for four or five 








days, by drawing upon the service reservoirs, 





THE DE LA VERGNE REFRIGERATING 
MACHINERY. 

In our. last issue (page 589) we gave a general 
account of the De la Vergne system of refrigeration, 
illustrating our remarks with a two-page plate of a 
double cylinder compressor, and an engraving showing 
the cycle of operations. 

We now publish illustrations of many of the more 
important details of the apparatus, and which belong 
exclusively to the De la Vergne system, the only one, 
so far as we know, which accomplishes refrigeration 
by direct expansion of the ammonia. 

The compressing cylinders (Fig. 2, page 613) are of 
specialinterest, as it is in them thatthe chief difficulty 
and loss of power generally occurs. Each cylinder 
is single-acting, the gaseous ammonia being drawn 
in at the bottom, and being delivered through the 
bucket piston and out at the top. Tightness of 
the valves and the stuffing-box is secured by in- 
jecting a considerable quantity of oil into the bottom 
of the cylinder as the bucket piston (Figs. 3 and 4) 
is making its downstroke, This oil enters through 
a passage made in the cylinder cover, being forced in 
by a pump of special construction to which we shall 
refer later. The bucket piston, therefore, on reaching 
the bottom of its travel, becomes immersed in oil, which 
flows up through the valve and forms a layer on the 
top, completely sealing both the valve seat and the 
ring. The piston then makes its upstroke, compress- 
ing the gas and forcing it through the delivery valve. 
At the limit of the stroke all the clearance space at the 
top of the pump is filled with oil, a part of which 
passes through the delivery valve and accompanies the 
compressed ammonia gas. 

During the upstroke of the piston gaseous ammonia 
flows through the foot valve and completely fills the 
cylinder, and on the downstroke it passes through the 
bucket piston ready to be compressed. The introduc- 
tion of a given quantity of oil takes place when the 
cylinder is already full of gas, so that it does not re- 
duce the capacity of the pump. Of course it provides 
a splendid lubrication, in addition to filling all 
clearance space, and the wear of the ring and walls 
of the cylinder must be infinitesimal. This oil serves, 
as will be seen, three distinct purposes, namely, the 
sealing of all the valve seats and stuffing-boxes, the 
lubrication of all the parts, and the important function 
of absorbing a considerable degree of the heat of the 
gas due to the compression. 

A diagram taken from the compressing side of the 
piston is given in Fig. 5, and one from the suction side 
in Fig.6. The maximum pressure is 150 lb. on the 
square inch. The diagram in Fig. 7 was taken from 
the steam cylinder, and shows the sharp cut-off ob- 
tained by the Corliss gear. 

As we have already explained (page 589), the 
oil which accompanies the ammonia is separated from 
it by gravitation in the separating tank, and passes 
further under pressure through the cooler on the con- 
denser floor to be recooled, where it gives up the heat 
which it absorbed from the gas during compression, 
and when cooled it is drawn by the pump, shown in 
Figs. 8 to 14, from the oil tank; it then enters the 
compressing cylinder quite cold. 

his pump is of peculiar construction. It con- 
tains a piston A working ina cylinder B. This 
cylinder is inclosed within another and a longer cylinder 
C, and is capable of sliding endwise within it, the inner 
cylinder forming, in fact, a slide valve which controls 
the inlet and outlet of oil to and from itself. The outer’ 
cylinder has two inlet ports a, a, and two outlet ports 
b, b, the latter being connected by pipes (Fig. 12) to 
the two compressing cylinders. The inner cylinder A 
has a port c at each end, these two ports being so far 
apart that when one is opposite to a suction port a the 
other is opposite to a delivery port b. As shown in 
Fig. 9, the piston A has nearly attained the comple- 
tion of its upstroke, and is delivering the oil above it 
through the ports ¢ and b into one of the compressing 
cylinders. The space below the piston is filled with 
oil which has entered through the foot valve (Fig. 8), 
the lower suction port a, and the port c. When the 
piston commences to move downwards, the outlet 
port c is closed by the wall of the outer cylinder, 
while the suction pipe is stopped by the foot valve. 
Hence there is no outlet for the oil, and it carries the 
inner cylinder B before it until the lower port c is fair 
with the outlet port 5, when the oil is expelled. On 
the next upstroke the inner cylinder moves back to 
the position shown in the figure. Cushioning in the 
two clearance spaces D, D is prevented by the passage 
E which connects them. A threeway cock F, serving 
to connect either outlet to the suction, is provided for 
draining the compressor pumps. 

Figs. 15 to 18 show the expansion cock through which 
the liquid ammonia is allowed to ex n order 
that the flow may be regulated with great nicety, the 
passage through the plug is made of the form shown. 
At the inlet side (Fig. 17) it is round, and then the 
section gradually changes to that in Fig. 18. It is 
evident that the area of the opening for the passage of 
the liquid can be adjusted with very great exactness 
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DETAILS OF REFRIGERATING MACHINE. 


CONSTRUCTED BY THE DE 


Fie. 16. 


Fie, 18. 


LA VERGNE REFRIGERATING MACHINE COMPANY, NEW YORK. 





Fic. 15, 


- exposing more or less of the elongated opening in the 
plug. 
The meeting faces consist of male and female joints, 
with asoft metallic packing interposing, preferably 
using soft lead. washers ; this form of union makes an 
absolutely gas-tight joint. The unions have a project- 
ing collar or sleeve, to which,the pipes are soldered. 

In order to make the action of the refrigerating coils 
quick and effective, in reducing the temperature of the 
air, the makers have preferred to use direct expansion, 
and permit the ammonia in its gaseous and liquefied 
condition to enter the pipes and do the work of refri- 
geration direct. No action takes place on the inside 
surfaces of the pipes, as ammonia does not attack iron, 
and the only protection which the pipes require is on 
the outside to prevent corrosion, Ae this is afforded 
by a natural covering of snow, and so long as the pipes 
are covered with snow or ice, no corrosion or oxidation 
can take place. 

The expansion coils have to withstand a maximum 
working pressure of 301b. per square inch. The De la 
Vergne Company have erected as much as 10 miles of 
piping in one building, and have never lost any 
ammonia by leakage in the entire establishment. They 
guarantee their joints to be absolutely gas-tight. By 
this method of = expansion, the temperatures can 
be reduced to any desired extent, whether for chilling 
rooms, freezing rooms, or breweries. If preferred, the 
system of cooling brine by brine circulation can be 
adopted. 

The usual method employed in other systems of re- 
frigeration is to provide a large tank containing brine 
with horizontal coils, in which the liquefied ammonia 
circulates, vaporises, and returns as a gas to the com- 
presser. These submerged coils are usually supplied 
with expansion valves attached to their lower ends. 
Their upper ends are connected by a main pipe with 
the suction side of the compressor. The brine is 
thereby cooled and is drawn away by the circulatin 
pump and forced to circulate dlowh, 


Fi through galvanise 
ron pipes, or in gutters suspended in ‘the rooms to: be 





cooled. The brine in its passage abstracts heat from | 


Fie. 21, 


The discs increase the cooling surface exposed to 


the air in the room, is increased thereby in tempera- | the air, and receive a considerable deposition of snow ; 
ture, and returning, enters at the top of the tank, to | each disc is equal to 4 ft. of piping ; it also acts as a 


again go through the same operation. 

This method of —s the brine is inferior to the 
system employed by the De la Vergne Company, who 

rmit the brine to flow over the coolers, as the water 

ows over the condensers in the ammonia condensation 
described above. The action, however, is reversed, 
the coils now containing the expanded ammonia which 
absorbs the heat of the brine as it trickles down over 
the cooler, The ammonia entering at the bottom in 
its ascent, meets with the warmer brine, and thus a 
complete interchange of temperatures. takes place, 
following the well-known device of making the cool- 
ing fluid move in the opposite direction to that which 
is to be cooled.. But the Dela Vergne Company prefer 
to circulate the gases direct, and do their -refrigera- 
tion by direct expansion, as they lay great stress on 
the accessibility of all their working parts, and 
rapidity of cooling, ease of management, and increased 
efficiency and economy. 

A process similar to the one just described for brine 
circulation is followed for freezing water or icemaking. 
All ice made by the De la Vergne Company is from 
distilled water, and is perfectly clear and pure. To 
this end the exhaust steam from the engine is passed 
through a charcoal filter, where all traces of oil are 
removed, and perfect purity is secured. It then flows 
into a surface condenser which is operated by the 
water from the ammonia condenser, and after being 
cooled by the same water, is put into cans containing 
90 lb. each, in which it is frozen, and makes perfectly 
clear and pure crystal ice for table use. No stirrers or 
agitators need be used in this system, since the dis- 
tilled water contains no air. 

Fig. 21 shows three pipes as they appear from below 
when suspended from the ceiling by wrought-iron 
hangers, also showing the expansion cock with the 
4 in. liquid ammonia pipe leading to the expansion 
COCK. 





| kind of cold reservoir, in case of short stoppages. 


The snow is porous, and can be permitted toremain on 
the pipes for years, as the increased snow surface more 
than compensates any loss in conduction. 

From the account in this and our previous issue, it 
will. be seen that the De la Vergne system has been 
worked out with great care, and that it is complete in 
all its details, which present many novelties and 
advantages, viz. : 

1, Leakage is entirely prevented. In the pump the 
piston, valves, and stuffing-box are sealed with oil, and 
may be relied upon to be absolutely tight. 

2. Friction is greatly reduced. Pistons and stuffing- 
boxes running in oil may be very lightly set up, and yet 
remain perfectly tight, whereas if they are to be proof 
against gaseous ammonia they must be screwed up 
under great. pressure. 

8. Wear and tear is decreased. It is well known 
that rubbing surfaces which are bathed in oil scarcely 
touch, and that the tool marks will take months to 
wear out, 

4, The complete expulsion of the whole volume of 
gas at each stroke of the pump is insured, there being 
absolutely no clearance at the end. 

5. A considerable quantity of the heat developed in 
the gas during compression, is absorbed by the oil, 
thereby economising the power required for com- 
pression. 

6. A very large cooling surface is provided in a very 
small space. 

Tn our issue of last week we stated that the capacity 
of the machine was 10 tons and 75,000 cubic feet; this 
is the capacity of the space at Leadenhall Market 
Cold Storage Company’s premises, but the capacity of 
the machine is to make 20 tons of ice per day of twenty- 
four hours, or a capacity of refrigerating 300,000 cubic 
feet of space ; one-half the capacity of the machine at 
Leadenhall Market is therefore for icemaking, and the 
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other half cannot be fully utilised as it is restricted 
by the space, but it is proposed to extend the premises, 
and to provide sufficient capacity for all their require- 
ments with the present machine, 

The apparatus we have described has been supplied 
to the Leadenhall Market Cold Storage Company, 
Limited, and can be seen on application to Messrs. L. 
Sterne and Co., 2, Victoria Mansions, Westminster, 
who are the sole licensees for Great Britain and the 
colonies and South America. 








THE INMAN LINER “CITY OF NEW YORK.” 

In our issue of March 9 we published an article on 
the new Inman liner City of New York, indicating the 
principal features of this vessel and her companion 
City of Paris, being built by Messrs, James and George 
Thomson, Clydebank, and on that occasion we inti- 
mated that in subsequent issues we should illustrate 
the internal arrangements of the vessels. This we are 
now enabled to do, and with this issue we publish the 
plans of the decks. The steamers are the largest 
passenger vessels afloat, and in their design embody 
appliances most eve by marine constructors. The 
division of the hulls into water-tight compartments, by 
bulkheads without doorways, the arrangement of the 
double bottoms, and the provision of rolling chambers 
to minimise the oscillation of the ships in heavy seas, 
were fully dealt with in the previous article, so that it 
is only now necessary to describe the arrangement of 
the decks as shown in the plans which appear on our 
a plate. 

The City of New York, like her companion named 
after the capital of France, has five decks in addition 
to double bottoms. The space between each deck is 
8 ft., while the depth of the hold from the orlop deck 
to the inner bottom is 394 ft. These decks all extend 
from stem to stern. 

The main and lower decks are in many respects 
similar, Immediately aft of the machinery space there 
are, on each level, two blocks of first-class sleeping 
rooms, giving accommodation to 155 passengers, while 
forward of the boiler spaces there is a larger number 
of first-class rooms for 324 engers in all. It will 
thus be seen that the whole of the apartments for those 
who pay the higher passage fee, are within 155 ft. of the 
centre of the ship. At the after end of the vessel there 
are on the decks named, in two separate water-tight 
compartments, 96 large state-rooms for 390 second- 
class passengers. The other compartments on the main 
and lower decks are to be occupied by emigrants or to 
be reserved for laggage. The emigrants’ sleeping 
berths are in the middle line of the ship, and not, as is 
usual, built up on the inside of the hull. The voyagers 
are therefore enabled to use, during the day, the part 
of the deck nearest the hull, and therefore best lighted. 
Not only this, but the arrangement admits of better 
ventilation. 

The upper deck is unlike that in many Atlantic 
steamers, as it is open at the sides for the greater part 
of its length, and thus there is provided a splendid 

romenade in ‘‘ dirty” weather, when the passengers 

ave an admissible excuse for not venturing on the 
deck above. The only obstructions, if they could 
be called such, are the steel frames which carry 
the beams that support the promenade deck. The 
frames are simply a continuation of those which 
bind the whole ship from the built keel. Forward and 
aft these are plated up to the promenade deck, and 
in the forecastle the seamen have had arranged for 
them suitable accommodation, while in the poop are 
the officers’ rooms. Here it — be stated that the 
captain has two rooms immediately below the bridge. 
The space left for pet on the port and star- 
board side of the ship, is on each side 18 ft. The deck- 
houses in the centre extend almost continuously from 
end to end, and on this level are situated the principal 
apartments in theship. Thesecond-class dining saloon, 
27 ft. long and 40 ft. wide, capable of accommodating 
150 persons, is situated aft. The pantry for serving it 
is at the forward end, while underneath is the galley, 
the food being raised by a hydraulic hoist. This idea 
of secluding the galley from the inhabited parts of the 
ship is carried out in all instances. 

The first-class smoking-room adjoins the dining 
saloon referred to. The former is 45 ft. long and 27 ft. 
broad, and affords very comfortable accommodation 
for 130 people. There is a large bar where there 
will be supplied all the usual beverages. The room 
is upholstered in ornamented hide, which blends 
beautifully with the American walnut panels. Im- 
mediately forward of the smoking saloon is a stairway 
leading from the main and lower decks and up to the 
promenade deck, At the sides of this staircase are 
the hair-dressing saloon and lavatories, baths, &c. 
These again adjoin the engine hatches, which with the 
space for the funnels, &c., occupy about 140 ft. of the 
length of the ship. There isa wide passage between 
the engine hatches, which may, if necessary, be utilised 
asa dining-room. The corridor, on each side of the 
upper deck rooms, extends to 200 ft. It is panelled 
in wainscoat oak with teak dado. 

Eleven state-rooms are situated at the sides of these 





corridors, seven of them being in reality suites of 
rooms. They are the largest private rooms in the 
ship, being perfectly self-contained in all respects. 
There are seven rooms of the same kind on the prome- 
nade deck, The arrangement and furnishing are such 
that the occupant may, if he choose, remain indoors 
during the whole voyage, and have his food served to 
him privately. He may, if inclined, invite afew of 
his fellow-voyagers to his own cabin and entertain 
them there, which would be an agreeable novelty in 
ocean travelling. There are two couches and two arm- 
chairs, and, in general appearance, the apartments 

artake of the characteristics of a small drawing-room 
ina hotel. These, with artistic decorations, are what 
are visible in the daytime, Four beds, however, can 
be formed in each suite of rooms at night by a trans- 
formation which can be easily and rapidly carried out. 
A toilet stand and the requisites for dressing are also 
fitted and can be metamorphosed into a card-table. 
Adjoining several of these parlours are private bath- 
rooms, so that the apartments are, as already in- 
dicated, self-contained. The other places in this deck- 
house are known as day sitting-rooms, and have the 
appenmaee of ordinary cabins with couches on each 
side. If required for sleeping accommodation they 
could readily be made suitable for four persons, the 
rooms being of great size. Ordinarily, as their name 
implies, they will be used as private sitting-rooms. 
At this of the ship is situated a dining-room in- 
tended for children and servants, seats being placed 
for about forty. 

This brings us to the part of the ship where the 
rincipal dining saloon is erected. In our article pub- 
ished on March 9th, we fully described this well-con- 

ceived and magnificently designed structure, which is 
the leading feature of the internal arrangement of the 
ship. It may however be mentioned 
Messrs. Thomson have taken in the height of two and 
half decks to make an arched roof 20 ft. high for the 
ju of removing the depression almost always 
elt by those dining in a large low-roofed saloon, and to 
insure effective ventilation in all weathers, The floor 
of the saloon is on the upper deck and the arch rises 
several feet above the top of the houses on the prome- 
nade deck. The length of the arch is 33 ft., and its 
span is23ft. The structural arrangement has already 
been described. Along each side of the saloon there 
have been constructed recesses, in which parties 
may dine in comparative seclusion. The saloon 
will accommodate in all 300. There are two large 
— —— the saloon, and these are supplied 
y hydraulic lifts from the galley on the deck below. 

At the after end of a spacious hall, leading from 
the dining saloon, is the grand stairway—the principal 
of many—leading to the promenade or weather deck. 

The drawing-room and library are situated at the 
top of this stairway. The former is forward, above 
thehall. At the after end of it is alarge oriel window 
whieh forms part of the gable of the arch of the saloon. 
From this window, which, while on the promenade 
deck, partakes of the form of a balcony, a fine view 
can be had of the dining saloon, with its rich and effec- 
tive ornamentation. On the other gable of the arch, 
opposite the drawing-room window, there is an organ, 
with an organ loft, entrance to which is from the pro- 
menade deck. Here then are all the requisite structures 
for a church service—the oriel window as the pulpit, 
the organ loft for the choir, and the dining saloon as 
the nave and transepts. These requisites were pro- 
bably present to the designer when making his 
plans. The library is in the form of an hour-glass so 
as to secure the a amount of light for a given 
deck area, the sides being lighted by windows looking 
on to the promenade deck and the centre from sky- 
lights. There are to be placed in the library upwards 
of 800 volumes, representative of all departments of 
literature, and of all the famous and popular authors, 
It may be mentioned that of the number of volumes, 
250 will be those by American writers. These rooms 
and stairease, with the arch,\form a large house on the 
promenade deck forward, the centre of the arch being 
4ft. above the height of the house itself and parallel with 
the bridge. The latter is immediately in front of the 
forward funnel, and extends from the port to the star- 
board side of the ship. On it is situated the captain’s 
cabin and the chart-room. The mechanical appliances 
include a powerful search light, similar to those 
fitted on warships, capable of reflecting a brilliant ray, 
sufiiciently clear to enable the operator to discern a 
small object a couple of miles away. This is used at 
night, amongst other things, for finding the buoys on 
entering the channels at the end of a voyage. 

Aft of the funnels there is a large deck-house con- 
taining twenty-oneof the state or sitting-rooms already 
described. The second-class smoking-room is on the 
after part of the weather deck. These, with the one 
already described, are the only erections on the deck, 
and they do not affect the purpose for which it is 
primarily intended—for promenading—as they are all 
in the centre and have on either side a space of 10 ft., 
which extends unbroken from stem to stern—a length 
of about 190 yards. The boats, usu an obstruction, 
are carried 8 ft, above the deck. e deck space 


on each side is divided by rails running fore and aft, 
the inner part being intended for passengers sitting on 
chairs, and the outer for promenading. A vessel which 
steams through the Atlantic at a speed of 20 knots an 
hour must of necessity raise spindrift, and although 
the new Inman liners have exceptionally fine lines and 
a “long entry,” their designers have placed forward of 
the foremast two strong iron breakwaters, while from 
the rays of the sun the passengers may be protected by 
an awning stretched over the promenade deck from 
the houses to the side of the ship. 

In walking the deck a careful observer cannot help 
noticing with favour the compactness of the deck ma- 
chinery. This is due, in a great measure, to the 
adoption of hydraulic power. There is a windlass and 
a fast and slow warping capstan at both ends of the 
vessel, and amidships a winch for working the boats. 
On most of the hatches are two derricks, each capable 
of lifting 30 cwt., for loading and dtecharging luggage 
and cargo, All these work noislessly. The hydraulic 
ate in the ship is used for various purposes, and has 

mn fitted complete by Messrs. Brown Brothers, of 
Edinburgh. 

To sum up the whole accommodation, the first-class 
ne ave a dining saloon for 300 in the upper 

eck, with another dining-room for 100 on the 
same level ; a smoking saloon, also on the upper deck ; 
a drawing-room and library on the promenade deck ; 
fourteen suites of rooms, equally divided between 
promenade and upper decks, twenty-one day sitting- 
rooms on the promenade, and four on the upper decks, 
while state-rooms have been provided on the main and 
lower decks for 479 first-class passengers, The second- 
class passengers have sleeping accommodation on the 
main and lower decks, a dining saloon on the upper 
deck, and a smoking- room aft on the promenade 


ere that the | deck 


The introduction of the principle of completely 
dividing the ship into water-tight compartments 
without doors has necessitated an unusual method of 
ventilation. All the divisions of the sleeping apart- 
ments are jalousied to allow air to pass from one 
room to the other. Each com ent has a large 
exhaust ventilator at the top of it, and on the pro- 
menade deck there is a ventilating fan of the hori- 
zontal type, running at about 1000 revolutions per 
minute, the motive power being electrical. In addi- 
tion to the usual side lights, fresh air is supplied to the 
compartments through Broadfoot’s special deck and 
side ventilators. 

The electric lighting of the ship is safeguarded by 
the duplicating of the generating power. Four sets of 
engines, by Messrs. King, Brown, and Co., Edin- 
burgh, are provided, situated on a platform in the 
engine-room above the level of the main engines, 
There are in all about 1000 incandescent lamps, those 
for the passengers being of 16 candle-power. There 
are also thirty of larger type for cargo working pur- 
poses, 





GUN-COTTON eo AND FORTIFICA- 


The Influence of Modern Gun-Cotton Shells in the Atiack 
on, and Design of, Fortifications.* 
(Concluded from page 604.) 

Two forms of construction may now be compared in 
their technical and financial aspects, . 

1. Thick massive masonry. 

2. Slight masonry surrounded with concrete with earth 
between. 

Massive masonry walls should be at least 2.5 m. thick in 
order to resist the explosive effects of heavy gun-cotton 
shells completely embedded therein. So far as calcula- 
tion is available, it may be assumed that they will with- 
stand several following hits. A cheaper construction is 
that in which a thin mantlet of concrete prevents the 
granite from approaching so near to the inner wall 
that this should suffer from the effects of explosions. 
These will be absorbed as well by the mantlet as by the 
stamped earth behind it. It is clear that wide breaches 
will be formed in the mantilet, so that this form of con- 
struction does not apparently seem to offer such good 
protection as massive masonry. 

ial attention ; that is the 


A last point demands es 
front side of the structure. It will appear from what has 
been said, that shell which fall at a high angle will strike 
close to the foot of the escarp wall and will undermine the 
foundation, not only threatening the escarp, but by the 
quantity of earth and stone thrown out will make access 
to the structure difficult. It was shown in the Kummers- 
dorf trials that it took from three to four hours under 
these circumstances to restore the communications. It is 
difficult to over-estimate the impediments which would in 
a siege arise from this cause. It would appear desirable 
to place along the front of such structures a strong and 
broad facing in the form of a concrete layer 3 m. broad 
and 2m. thick. Craters formed in this by shell will be 
very much smaller than those in earth, and in any case 
the —— and falling in of the top wall will be 
prevented. 

The idea of nesping at a distance the explosive effect of 
shells by a mantlet of concrete from the parts of the build- 


* Translated from the ‘‘ Schweizerische Zeitschrift fiir 








Artillerie und Genie,” December, ° 














JUNE 22, 1888.] 


ENGINEERING. 


629 








ing especially formed for protection, can in general be 
comprehended, and horizontal cover is especially ap- 
licable for this. The structure proper can then be of 
ighter construction, the mantlet with its horizontal layer 
standing by itself on its own side walls. For the interior 
construction either light concrete or masonry work can be 
used, or the highly arched casemates of Schumann, in 
which case the curved transverse walls can easily and with 
advantage be replaced by curved iron plates, For this 
purpose flat iron girders might also be used as proposed 
by Schumann, replacing the masonry substructure used 
with his protected carriage for light guns. 

The mantlet of concrete must on the upper side be pro- 
vided with a hard covering layer. As regards their com- 
bination, the previous considerations must be borne in 
mind, that is with regard to the precaution to be taken 
along the advaneed front of the structure, &c. 

There can be no doubt that armour is the most advan- 
tageous material for affording protection against heavy 
gun-cotton shell. The German trials showed that the 
21 cm. gun-cotton shell can break through a wrought-iron 
plate 16 cm. thick, but the shell was broken up by the 
plate. This trial does not in consequence give a correct 
indication of the effect of fired shell, and has only a value 
as furnishing an instance of the great power of destruction 
which the shells contain. 

Were these same shell used against armour pentoctinme 
it may be safely asserted that their effect would be very 
small, and for the following reasons, which are applicable 
also to the previously mentioned hard surface layers 
placed on concrete, whether of iron or otherwise : 

1. The penetrating power of the 2l-cm. gun-cotton 
shell must be very small. The energy of this projectile is 
inconsiderable in comparison with that with which 
armour-piercing projectiles must be endued in order to 
produce any effect upon armour. Its final velocity is also 
small, and in consequence the possibility of a larger 
amount of penetration is excluded. Moreover, as gun- 
cotton shell are not armour-piercing they are not in a 
condition to withstand the reaction of armour. They are, 
on the contrary, only common shell of slight construction, 
owing to their great length and thin walls. There is, 
therefore, ever Lager yoweng that they will explode before 
exerting the whole of their energy. 

2. In consequence of the lack of penetrating power the 
effect of explosion is diminished, as the shell bursts with- 
out being embedded, and consequently in very unfavour- 
able conditions. Ifthe shell breaks up before exploding 
it is extremely doubtful if a complete burst of the charge 
will take place, and the chance is — that a part of the 
gun-cotton will be thrown out undetonated. 

3. The case of a shell which strikes against armour and 
remains there without penetrating is inconceivable. The 
shell will either break up or rebound from the armour. 
In the latter case, however deep the indent may be, a 
free space between the shell and the armour will exist at 
the moment of explosion which will very largely diminish 
the effect. 

We have thus a number of reasonable grounds for 
assuming that the effect of high-angle fire with gun-cotton 
shell against armour will be insignificant, and the Kum- 
mersdorf trials fully confirm this view. It is well known 
that Schumann’s first protected carriage which was attacked 
at Kummersdorf in 1882 with common shell was, in 1885, 
again fired at with gun-cotton shell, which it resisted in 
the most complete manner. This armour was in no way 
particularly heavy nor especially well built to withstand 
attack. It was not built of a solid plate but of thin 
plates of 4 cm. and 5 cm, placed one over the other, and 
was dome-shaped in section, being 10 cm. thick in the 
centre and 18 cm. round the circumference. 

Several other armoured structures tried at _Kummers- 
dorf showed excellent powers of resistance against gun- 
cotton shell. Brialmont dwells in his latest work (‘‘ La 
Fortification du Temps Présent”) on the small effect of 
these shell against armour, and Von Sauer confirms the 
correctness of this view. It is to be observed that Von 
Forster, in his pamphlet (‘Compressed Gun-Cotton, 
&c.”), expresses an opposite opinion, but these anticipa- 
tions have less value than the practical results of the 
trials. However, the possibility is not to be denied that 
individual favourable hits will have considerable effect 
against armour, more particularly when heavy bursters, 
such as the 28 cm. shell, with 45 kg. to 50 kg. gun-cotton 
are used. Nevertheless, in any case the effect must of 
necessity be far less against iron than against any other 
material. Where everything is destroyed that material 
which holds out the longest is the best. 

A discussion of the constructive details of armour pro- 
tection would lead us too far. It may be remarked, how- 
ever, thatit is entirely useless to provide bomb-proofs with 
armour of great power of resistance if the armour itself 
does not rest upon a perfectly inviolable substructure, 
And as the iron and masonry used for this purpose at 
present as a rule are for the most part protected by earth, 
it should be remembered that they are in consequence 
exposed to the effects of shells exploding when entirely 
embedded, and moreover the advanced side and the com- 
munications of structures protected with armour must be 
provided with the already mentioned additional defence. 

Armoured cupolas of adequate strength will naturally 
furnish bomb-proof protection to the spaces situated 
beneath them. It is desirable to make use of these spaces 
as far as possible for the supply of ammunition. Schu- 
mann points out the danger which a masonry substructure 
is exposed to from mine shells. It will therefore be neces- 
sary to protect this masonry by means of a heavy and 
broad ring of concrete along the exposed front of the 
glacis armour, 

A last word on the subject of the general disposition of 
permanent fortifications, 

Whatever views may have been entertained on this 
point, the introduction of gun-cotton shell points un- 








doubtedly to the conclusion that the protection of an open 
wall against fire is for the future an impossibility. Many 
artillerists will declare that this new factor in war- 
fare is unnecessary to prove this conclusion, inasmuch 
that without gun-cotton shell the modern shell and 
shrapnel fire at a high angle has already determined the 
issue of a contest between invisible attacking batteries 
placed well down under cover, and high, sharply defined, 
and indifferently protected gun positions on the top line 
of the permanent work, which are visible from a long 
distance. 

Against this there is the opinion of others that the 
effect of the attacking batteries has been over-estimated. 
It is difficult to form a judgment in the case, but a great 
deal appears able to be said for the assumption that gun- 
cotton shell form a new and conclusive ent in this 
discussion. Whoever has actually seen the effects pro- 
duced by these projectiles must admit that for the future 
no open position for guns on the top wall can be retained. 
Under the heading of guns mounted in the open, we must 
include not only the heavy, so-called, guns of position, 
but also the light ones destined for rapid alterations of 
position. 

That the top wall is the most unfavourable position of all 
for the guns of defence, and that in'consequence the contest 
must be relegated to the intermediate positions, was ad- 
mitted as early as 1870. It was however decided to retain 
a part of the heavy guns mounted in battery in order in 
the first period of the siege to bring a fire at a t dis- 
tance against the parks, inclosing lines of attack, troops 
and batteries, &c. It is not clear why the same object 
could not be attained better, or at least more securely, by 
choosing pasliions between the batteries. Moreover, it 
was thought that when, later, the forts were no longer 
tenable, the guns could be brought out and placed in bat- 
tery either near or between them. There were, however, 
but few artillerists who believed in the possibility of thus 
bringing out the guns, and in the presence of modern 
high-angle fire there can be at present but few who would 
entertain this opinion. If this impossibility is admitted, 
what can be expected from the new guns in their un- 
favourable and dangerous position on the top wall, but 
that even before the intermediate batteries can come into 
action they will be entirely silenced by the enemy’s fire 
and be incapable of further use? 

With the reserve guns it is different. The use of these 
has found considerable support ever since the defence of 
certain French fortresses showed that a change of position 
with light guns is easily effected. Whether, however, any 
really valuable results will follow from a frequent change 
of position is a matter of some doubt. The defence equally 
with the attack has to determine the new range in the case 
of each change of position, and there seems no ground for 
assuming that the defence can do this quicker and better 
than the attack. However this may be, the idea of inde- 
structibility has been connected with the use of these 
removable guns, which, so long as they are not firing, 
would be placed under secure cover, the idea being that in 
this manner means would be provided of retaining the 
power of using under all circumstances a portion of the 
defending guns up to the last stage of the siege, so that 
the guns commanding the ground immediately in front 
would be principally used for protecting tke forts against 
sudden and forcible attack at any moment of the siege. 
Finally the use of reserve guns was adopted for casemates 
for flank defence, whereby it was no longer a question of 
more or less success in direct battering power, but of 
safety against surprise and assault. 

Toa very high degree this question of guns held in re- 
serve is a conception which has been formed in peace time 
and has not yet received the confirmation of practical 
warfare, The endeavour has been made to ascertain by 
trial the shortest time in which these reserve guns could 
be placed in battery, but this is far from giving an idea of 
what will occur in actual service. In what condition will 
the emplacements for the guns be under the action of gun- 
cotton shell? Will the approaches to the walls be pass- 
able? Will not the emplacements be a mass of cavities 
and formless heaps of earth? What will be left of the 

latforms and parapets? Moreover, there is another 
actor whose importance it is difficult to determine in 
peace time, namely, the physical and moral effect of the 
enemy’s fire. Would it be possible for the gunners, at 
the decisive moment, to leave their Lome of shelter and 
to put their hands to the wheels while shrapnel are dis- 
charging above them their annihilating contents, and gun- 
cotton shell are exploding and dispersing their tremendous 
effect around? How shall the moment be estimated in 
which to make the attempt to bring the reserve guns into 
battery? Shall we wait until the attacking artillery fire 
which precedes the assault ceases? That would be most 
certainly too late, if it is; remembered that the assailant 
sesses the means in the modern light and mobile 
owitzers of accompanying with artillery fire the advance 
of his infantry almost to the last stage of the assault, 
Should the shelters be quitted before the artillery of 
attack ceases fire, there is a great chance that the men who 
serve the guns would be swept away before the latter 
reached their emplacements. The modern attack with 
shrapnel and gun-cotton shell is so strong that neither 
reserve guns nor position guns placed in open battery can 
hope to contend with it successfully, unless these last 
are placed under the cover of armour. Armoured em- 
placements for guns alone give complete protection against 
vertical and shrapnel fire and insure even under such fire 
the unimpeded use of the guns of defence. Armoured 
positions for guns are alone technically possible and main- 
tainable in the presence of curved fire with heavy gun- 
cotton shells, and alone are uninjured by their explosion. 

Armour-protected guns must therefore for the future be 
exclusively used in fortresses (preferentially in rotating 
cupolas, and for certain purposes —— also behind 
fixed shields). Other changes will also be found necessary 





in the arrangement of fortresses arising from the extra- 
ordinary development of modern shrapnel and curved fire, 
and especially from the introduction of shell with bursters 
of high explosive power. 

Instead of the large forts hitherto used with large 
intervals between them, it appears desirable to have 
an arrangement of small forts at small distances. Large 
foris are simply shell traps for the hostile fire. The 
adoption of a larger number of smaller forts leads to a 
greater dispersion of the attacking guns, and increases the 
difficulty of the supply of ammunition to them, a matter of 
great importance in the case of very heavy gun-cotton shell. 

The small intervals of 1500 m. as a maximum can easily 
be commanded by the forts, which is not the case when 
the intervals are 3 km. to 4 km., more particularly at the 
commencement of the defence when no intermediate 
batteries have been erected. 

In order that the forts should offer as unfavourable a 
target as possible to the enemy, they must not only be 
smaller, but also be of less diameter in the line of the 
attack, and show as small a relief as possible. The 
diminished breadth is of the greatest importance in con- 
nection with the very great longitudinal dispersion of 
curved fire. The low relief will increase the difficulty to 
the enemy of getting his range and of observing the effect 
of his fire, and will bring the defence into favourable com- 

rison with the low-lying and hardly visible attacking 

tteries. 

Unprotected communications, passages, and shelters in 
forts are an impossibility in presence of modern curved 
fire. The progressive and continued repair of the injuries 
inflicted is, since the introduction of gun-cotton shell, 
even of those of moderate calibre, no more to be thought of, 

The constitution of a number of small and protected 
bomb-proof structures on the parapet, secure shelters, 
present use magazines, &c., has become a very great 
difficulty in view of curved fire with gun-cotton shell 
—indeed, it is almost impossible. 

If these buildings are to be made really indestructible, 
they must be built extraordinarily strong, and will be in 
consequence very costly, The same may be said for the 
caponniers for the defence of ditches. 

hese bomb-proof structures must in any case be pro- 
vided with a hard upper facing, or with a covering of 
armour, as the dangers arising from the effect of the hostile 
fire are increased in a high degree. 

The great cost which henceforth is inseparable from the 
construction of really bomb-proof places of shelter makes 
it highly desirable to decrease the height of these shelters 
as much as possible. For this, in the first place, will serve 
the removal of those guns from the forts which are not 
immediately destined for the defence itself, but are ex- 
clusively destined for the artillery duel, such as howitzers, 
and secondly, the removal to the rear of the forts of all 
reserves of guns, ammunition, and troops, not directly 
required for the defence of the fort itself, but for the pro- 
tection of the intermediate spaces and the service of the 
intermediate batteries. 

In summing up, we may affirm even from the point of 
view of cost that in future a fort must consist of a single 
armo cupola whose masonry substructure is. pro- 
tected by a thick covering of earth, provided with a hard 
upper surface layer; under this protection the bomb-proof 
spaces must find a place, whilst a curved flanking parapet 
must inclose the protection at both ends, arranged for 
infantry, and connected with a broad space, which sur- 
rounds the whole work, furnished with impediments 
as a protection against assault. This security against 
assault depends chiefly on the mutual support afforded by 
the intervals between the forts not surpassing at most 
—_ m. The forts thus protect the whole of the ground in 

ront. 

To repeat—for fire to the front position—guns in open 
emplacements can no longer form a part of the armament 
of forts. In their stead in the forts the necessary position 
guns must be placed in spacious, rotating armoured 
turrets, their chief object being to enfilade the ground in 
front of the intermediate positions and of the adjacent 
forts, for which purpose their direct fire must cover this 
ground, at the same time they must be protected from the 
enemy’s direct fire or curved fire at short distance, so as 
tobe able to take part in the final stages of the defence, 
and in order that they may accomplish this they must be 
as much as possible concealed from the enemy’s observa- 
tion, though disposed so that at a given moment they 
may take their share in opposing the enemy’s batteries, 
both by direct fire at long range, and by indirect fire when 
required. 

ven armour has its limit of resistance, and this is 
seriously reduced when exposed to direct fire at close 
range. Moreover, in all armour systems the port or em- 
brasure is the vulnerable point, and the guns projecting 
from them are liable to be struck and dismounted by close 
fire. It is, therefore, necessary to provide the armonred. 
cupolas with a species of bonnet in the nature of a glacis 
towards the front. This would admit of their usin, 
direct fire at medium ranges and above, and ouetal 
fire at short distance. The bonnet, therefore, whilst it 
covers the front should permit direct fire being obtained 
towards the flanks at least as far as 800 m. to 1000 m. in 
front of the intermediate positions and adjacent forts, 

This bonnet would in no way exclude the possibility of 
using the cupola guns during the last period of the siege 
to bring direct fire against the attacking guns, the bonnet 
being cleared away for this par , a8 the necessity would 
be urgent, though it would toa speedy destruction of 
the armour, 

At this period of the siege the intermediate batteries 
would have been for the most part silenced, and there 
would remain for replying to the attacking batteries only 
the regular guns of the forts. Under these circumstances 
direct fire at all ranges and in all directions will be impe- 
rative, and for this the bonnets must be removed, 
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The surplus available guns should be placed as sepa- 
rately as possible between and near the forts, and for 
economy, in open batteries, masked as far as possible. 
The emplacements can be arranged in time of peace, For 
close defence, positions must be assigned for light guns 
(rapid fire) and infantry, in order to enfilade the ap- 
proaches on all sides, the adjacent batteries, &c. These 
positions should be chosen so as to give tothe side towards 
the front as much cover as possible against the enemy's 
fire, and for this purpose armour or covering shields sug- 
gest themselves. ’ 

It does not seem desirable to remove the infantry - 
sons from the forts and to entrust the defence exclusively 
to the machine gun and armoured gun fire. The necessity 
of sentry and patrol duty and the moral effect of the 
co-operation of the living element in the defence are 
opposed to this measure. If the cost of placing the troops 
in armoured shelter galleries be disregarded, then this is 
certainly the best thing todo. Moreover, even open posi- 
tions for infantry, although exposed to fire, can be 
occupied for a time if care is taken that adequate shelter 
is provided immediately near them. ‘ 

n connection with what has been said with regard to 
restricting the size of the forts, the infantry garrison will 
never be sufficiently strong to adequately command alone 
the ground in front, and for this purpose the co-operation 
of a considerable number of rapid-fire guns will be needed 
by which is meant not the use of the heavier natures of 
revolving cannon, but the light and simple guns of the 
Hotchkiss, Nordenfelt, Gruson, or other types, and also 
machine rifle guns. 

These guns have even at long ranges avery considerable 
power of fire, and are so light that they can be run under 
cover by their own gunners, The only question is whe- 
ther, if open emplacements are provided for these guns, 
they will not be found destroyed by the enemy’s high-angle 
fire when required for use. For this reason it appears 
desirable that these guns also should be placed either 
behind fixed shields, the guns being withdrawn in presence 
of direct fire at close range, or in armoured cupolas, a good 
design for which is required, 

As regards the defence of the ditch, which is best done 
by flanking fire, special fixed or movable shields are requi- 
sité, if the flanking guns are exposed to fire. 

Three points of importance arise from the foregoing 
considerations. 

The cover available in the present fortifications and 
frontier batteries as bomb-proofs affords no really ade- 
quate protection against the effect of gun-cotton shell. 

oreover, the armour, turrets, armoured shelters, con- 
crete layers, and earth backings necessary for this pur- 
pose do not exist in sufficient quantity, and lastly, before 
they can be applied the proportions and dimensions of 
the existing forts, and the very serious cost involved, 
require the most. careful consideration. 

In the case of existing fortifications, such positions as 
command the ground in front, search out depressions, and 
sweep roads and defiles, indicate where the intermediate 
batteries and (if requisite) further works must be disposed. 
If a fresh line of defence has to be arranged the new 
aeons can be adopted, but for the present the aim 
should be to adapt existing fortifications to modern re- 
quirements under careful consideration of the question of 
cost, A great extension of armour protection, which alone 
offers adequate protection against gun-cotton shells, and 
for which, the latest trials at Felixdorf in June, 1887, 
demonstrated that chilled cast iron is the only Ly vermcenieg 
material, the Krupp steel armour paingentenly destroye 
would be too costly to use otherwise t in very limi 
amount, 

General Brialmont is mistaken in assuming that 
masonry 1 m. thick with 5 m. of earth covering will offer 
sufficient protection. There remains only the layer of 
concrete with granite or rammed earth, at present in 
general use, the strengthening of the masonry walls par- 
ticularly at the extremities, the protection of the ap- 
proaches by ramps of concrete, &c. But even these addi- 
tional protections will be entirely destroyed in a very 
short space of time by modern gun-cotton shells, 





Tue San Francisco Mart Service.—San Francisco is 
endeavouring to secure an extension of the present ocean 
mail service between that port and the British Australasian 
colonies, which, it is said, will be discontinued after No- 
vernber, 1888, when the present contract ve The 
steamers engaged in the service carry annually 120,000 
sacks of mail matter. The British colonies have hitherto 
almost exclusively maintained the service, although more 
than half the mail matter carried has been American. 





Oprssa TRAMWAYS.—The revenue acquired last year by 
the Odessa Tramways Company amounted to 57,462/, 
The working expenses of the year having been 31,678/., 
the profit realised for the twelve months was 25,784l. 
After provision had been made for interest on obligations 
and other charges, a balance of 12,588/. remained available 
for dividend upon the share c.pital of the company. This 
balance admitted of the payment of a dividend at the 
rate of 5 per cent. per annum, ‘eaving a reliquat of 62l, to 
be cantie to the credit of 1888, 

CanapDI1An BountiEs.—The Dominion of Canada, in order 
to stimulate the development of its iron deposits, offers a 
bounty of 1 dol. per ton on all pig made in Canada. In 
the coming session of the Dominion Parliament, an effort 
will be made by the companies owning Canadian copper 
deposits to secure similar legislation for the encourage- 
ment of copper smelting in Canada, It is intended to 
ask for a bounty on every ton of copper matte produced 
assaying 50 per cent. copper or less, an increased bounty 
for higher grade mattes, and still more for bar copper, 
with a subsidy per mile for any railway built to connect 
copper mines with smelters or tide water. 








COMBINATION BOILER FITTING. 
CONSTRUCTED BY MESSRS. 


G. 
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ABovVE we illustrate an arrangement of combination 
boiler fitting manufactured by Messrs, G. and J. Weir, 
of Glasgow. Fig. 1 is a general view showing the 
combination valves in place on a marine boiler. Figs. 2 
to6 show the details of the valve ; Fig. 2 illustrating 
the main feed valve, and Fig. 3 showing the details 
of the donkey feed. From our illustrations it will 
be seen that the check valve chest V is attached 
to a standard which projects into the boiler, and 
forms the shell of a two-way cock. A _ hollow 
plug 15, with one port, is fitted in this shell, 

ing carried through a stuffing gland. A shell-piece 
11 with ports corresponding to those in the standard 
is fitted on the projection inside the boiler, havin 
flanges for receiving the internal pipes. This shell 
piece is held in place by a nut 12. In this way a 
thoroughly tight joint is obtained for the internal 
pipes. Under the check valve there is a screwed pin 
20. This is for lifting the valve when surfacing or 
scumming the boiler or pumping out water. When feed- 
ing the boiler this pin is screwed down out of the way. 

The object of this arrangement is to reduce the 
number of fittings to the boiler, and at the same time 
keep them well in sight, By Messrs, Weir's arrange- 


























ment both lines of feed pipes can be used for main or 
donkey feed pumps, and the boilers can be emptied 
without running the water into the bilge. It is 
further claimed that there can be no unseen leakage, 
and the height of the water in each boiler can be ad- 
justed so that if one boiler requires examination the 
water can be stored in the other and then put back 
again. With this arrangement bottom and surface 
blow-off cocks are not required, and the hydro-kinetia 
or other device for circulating the water can algo be 
worked through it. 





Aw Inpex Rerum ror Encinzers.—An index of the 

neipal articles on engineering subjects contained in the 
eading English and American technical periodicals and 
So of scientific institutions, has recently been 
— y Francis E. Galloupe, a well-known engineer 
of . It contains upwards of ten thousand carefull 
selected references arranged according to subjects, in 
alphabetical order, for the purpose of affording a quick 
and accurate means of obtaining the references to recent 
acquisitions of engineering knowledge, without entailing 
upon the investigator a long and desultory search among 
a great number of indices of varied degrees of minuteness, 
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‘*ENGINEERING” ILLUSTRATED PATENT 


RECORD. 

Compixzp sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS | 
UNDER THE ACT OF 1883. 
SE oe ee ae 

Specification is not iustrated. 
Where Inventions are communicated from abroad, the Names, 


ive notice at the Patent 0, opposition to the grant of a 
Sleiten ins Ode mnistad tem. 4 


FURNACES. 
6768, C. B Oughtibridge, Yorks. An Im- 
ved Portable Combined Smelting and Convert- 
fag Furnace and Apparatus therein. 
(8d. 6 Figs.) May 9, 1887.—The furnace A is made in two 


and is constructed of wrought iron or steel plates B, and is lined 
with refractory material C such as silica bricks or basic lime. The 
furnace is suspended upon trunnions D supported by columns E, 
When the furnace is in position for heating by air and gas, the 
tuyeres G are above the level of the metal. When the metal re- 
quires to be treated by air blast only, the furnace is turned upon 
its axis at D, the tuyeres being immersed in the metal, and the 
air is forced through one of the trunnions D, which are of hollow 
construction forming a passage for the blast which is thence con- 





veyed through a curved | pipe H to the nest or row of the tuyeres G, 
When the molten material is ready for running out, er it is de- 
sired to run off the slag at any time, the furnace A can be turned 
upon itsaxis at Dat will. The air and gas regenerative chambere 
are com of wrought iron or steel plates B, lined with bricks 
C, and checkered brickwork. The gas regenerative chambers I! 
are four in number, two at each end of the furnace, and are so con- 
structed as to leave space for the columns E supporting the fur- 
nace A ; they are circular in form with a flue K' to each chamber, 

e air reg tive chambers 1 are two in number, one at each 
end, and are placed outside the gas chambers with flue outlets K, 
or circular regenerative chambers at each end with one outlet each, 
(Sealed June 8, 1888). 


7609. F. Siemens, London, Improvements in 
Ceramic Kilns, {lld. 7 Figs.] May 25, 1887.—The improve- 
ments consist in the arrangement of a busti hamber C 
formed under the kiln floor preferably in a central position, 
Combustible fe supplied by a flue with regulating valve A 
meets at B with air entering above it. The flame extende along 
the combustion chamber C from which a number of lateral flues 
under the floor lead to shafts or bags D at the side walls of the 
kiln, which may be more or less covered by a damper that can be 
shifted from the outside of the kiln as indicated at E. Besides 
the bags D there may be openings d at various parts of the floor 
to secure uniformity of temperature. From the kiln the hot gases 











descend by flues F to a channel G, whence they may pass through 
a regenerator H, and thence by a flue K direct to a chimney or 
indirectly through an reuererd kiln. A number of kilns are 
capable of being worked in rotation. When one kiln having done 
its firing work, has to be cooled, cold air is admitted to fe and 
this air combustion for heating 


ng heated, — to —— 
one of the other kilns. m the kiln thus heats heated the 
products of combustion may pass through a third kiln to heat it 








up toa certain extent. When, however, the tem 
be still further raised, the a comes into use for 

of heating the air supplied to the kiln that is being hea‘ 
FSealed June 8, 1888). 


7867. W.M. Faeses one 5 neel ee 


B. Distilling 

ratus fer Shale or other Oil- 8d, 
1 Fig.) ied 1887:—Each retort A Bon one side of a bench 
as a wn path nm: hen yor oe to it on the 

other side of the bench ; and the lower brickwork B, D 
of the two retorts of each pair are built of a form which is rectan- 
gular or bes eat so in horizontal section, the compartments 
forthe tworetorts being separated from each other by a compara- 
tively thin brickwork’ partition E which has no flues passing 
h it. Flues F are formed round the pair of lower parts 

B, D for the passage of ignited gas to heat them, such gas after 


Figd. 





passing exons we Same ®. finding me ov eee into the 
Open space G, in whic! e@ upper retorts are 
placed, and thence finally toa chimney. In this way overheatin; 
of the middle adjacent of the two lower retort 3 B, 
of a pair is aveided, and the formation of clinker at those parts 
prevented, whilst the ignited neaing is better utilised on the 
three sides of each retort space, heating is more uniform 
across the retort spaces, the treatment of the material more equal 
and complete and its descent more regular, than in such retorts 
conetru: as heretofore with heating flues between them. The 
retorts are at the same time rendered more durable. (Sealed 
June 8, 1888). 


2896. J. Riley,Glasgow. Improvements in Basic- 
Hearth Steel- SPurndoes. [6d. 7 Figs.) Feb: 
27, 1888.—Inventor claims the interposition between the 
and the furnace walls, of a neutral barrier in the form of an inner 
wall 14, completely surrounding the hearth, the top of which wall 
ig uncovered to the interior of the furnace, for the purpose of 
pera the injurious reaction = each other at their june- 
jon faces of the firebrick walls (silica) and the hearth, bed, or 
lining of dolomite, or other c material. The reverberatory 
chamber 12 is of an oblong rectangular form im horizontal section, 





y iki a 
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A hearth, bed, or lining 13, is formed in each reverberato: 
ber 12, of dolomite or other basic material or compou 
usual way; but instead of this hearth having its upper edge 
or boundary as large as the interior of the reverberatory 
chamber at that part, it is made smaller, and there is in- 
terposed all round it a barrier or inner wall 14, built of a neutral 
material, such as chrome-iron ore, or magnesite. This neutral 
barrier 14 (which is shown black in the tT is in the form of 
alow vertical wall, and has its top service level, or nearly so, 
with the top peripheral edge or boundary of the basic hearth 13, 
(Sealed June 8, 1888). 


MANUFACTURE OF IRON AND STEEL. 







cham- 
in the 


8277. W. Jukes, Manchester. Improvements in 
the Manufacture of Steel and in Apparatus Con- 
nected therewith. (8d. 2 Figs.) June 9, 1887.—Molten pig 


iron on issuing from the = is struck by a blast of air and de- 
carbonised whilst in the molten state. (Sealed April 18, 1888). 


W. P. Thom London. (G. L. Robert, 


pson, 4 

ee in Converters. (8d, 

.) August 2, 1887.—This invention relates to a ‘winging 
converter having its tuyeres arranged in a single row on one side 
of the eonverter and in a plane parallel with the swinging axis, 
whereby all the tuyeres can be swung out of action at the same 
moment. The tuyeres @ through which the blast is introduced 
are arranged ina straightline on one side P only of the converter 
and they open into a box or chamber C into which the blast enters 
— supply pipe I. This box is provided with Siting ght 
sight holes b which are carried by the removable back plate 51, 
and all preferably the same in number as there are tuyeres a 
whereby the state of the tuyeres can be watched during the opera- 
tion, and whereby also they can be cleaned or replaced with ease 
and through which. lime or other ent can be inserted if re- 
quired. The side P chosen for the application of the tuyeres is pre- 
ferable, the one ORNS greatest surface tothe metal, and the 
plane in which the tuyeres are formed is parallel to the axis of rota- 
tion A A! of the converter, so. that whatever the inclination of the 
latter and the height of the metal in fusion may be, the head of 
gpa le orifices of each of the tuyeres is always the same, 
cross-section of the tuyere orifices isa le having ite 
corners rounded off, thus injecting the blast in thin rectangular 





currents or sheets. Thisform gives to the air current a greater 
force of penetration than if it had acircular section ; it gives also 
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with the same sectional area a greater surface of contact between 
the air and the liquid metal. (Accepted April 7, 1888). 


12,741. G. G. Mullins, St. Louis, Mo., U.S.A, Im- 
vements in the Process of Puddling or 
for the of Purifying, ge = 
Impro' the same, (4d.) September 20, 1887.—Pulverised 
silica is added to the molteniron when at a white heat ; the charge 
is then puddled until blue or green flames are emitted ; the metal 
is finally worked in the usual manner. (Sealed April 6, 1888), 


TREATING ORES. 


7998. M. Kennedy, Ulverston, Lan ,» and 
G. Green, Aberystwith, Cardigan. Improvements 
EE pm for W: Gres. (8d. 3 Figs.) June 3, 
1887.—The ores with water are passed through a primary cylinder 
A made of wrought iron, and a ina tion slightly inclined 
from the horizontal. This p ry cylinder A, which is situated 
at the highest of the apparatus, is provided with an internal 
screw made of angle iron, and is perforated to allow water 
to ae downwards and out over a flange at the lower end of the 
cylinder, this water carrying away loosened clay ; whilst thescrew 
causes the ore to travel upwards. The rough ore ultimately 
passes from the ro end of the primary cylinder A down upon 
a picking and sha table B which delivers it into a wagon C. 
In the primary cylinder A at the lower end there are a number of 
spikes to loosen the clay from the ironstone, and also to carry up 
and turn over the A length of 3 ft. at the higher end 
of the primary cylinder A is perforated to allow the finer ore to 
pass through to a trough D and on to a first trommel E, which is 
of a finer mesh than the perforations at the end of the primary 











cylinder'A. This first trommel'E delivers into the wagon C the 
washed ore which will not go through the miesh, whilst the finer 


through are caught in a tro F, and led by 
a @ toa second tromme! H having a still finer mesh. The 
material which does not through ‘the mesh of the second 


pass 

trommel H is delivered to a first jigger J which separates the 
quart: and siliceous matters from the ore. The material that 
passes through the mesh of the second trommel H is conducted to 
a third.trommel L, and the material not passing through the mesh 
of this third trommel L is treated in a second jigger M. All the 
fine stuff which through the mesh of the third trommel L 
is conveyed by launders N to a first water current classifier O 
which deposits the roughest portions on a lier buddle P on 
which they are scrubbed by wire brushes and oblique sorapers, 
and in which the ore is washed and cleaned. The water and 
pe nes ap er A gh the first classifier O are led to a second 
Classifier Q; which delivers the material to a second propeller 
buddle R. The materials from the jiggers and buddles are led to 
an elevator 8 which raises them and delivers them into the wagon 
C. (Accepted April 7, 1888). 


MANUFACTURE OF GAS. 


Lond@on: (A. C. Humphreys, Phila- 
. tus for 


Improvementsin 


. H. H, Lake, 

iS natmavire of Gas 8 ] February 21, 1888,—A 
e 78.| Fe oe 

is a generator of usual dew An mM the retort chamber. C 

the fixing chamber. D, D are retorts having doors d! at their 

charging ends and their inner endsd open, Eisa wall dividing 






Py? 


d 





the retort chamber in two portions, one containing the body of the 
retorts and the other J, into which the ends d of the retorts open 
F and Gare baffler walls which cause the gases in the to 
pass up, down, and again up, around the retorts on their way to 
the stack H. Lis the entrance of an air passage leading from 




















632 ENGINEERING. [June 22, 1888. 
ham tort chamber. M iss valve | upon in Printing and other Machines. [8d. 3 Figs.]| matter. L isa bell with serrated edge to break up and distribute 
wo eer the flow ot yy pie hamber is lated, N | September 17, 1887.—A grounded electric fluid con- | the gaseous g matters. The ammonia is introduced at 
are gas passages leading from the generator and chamber J to the | ductor is arranged in the psth of the sheets of paper. ( one or more points p near the bottom of the column, yet suffi- 


Pis the inlet for the 
through which the gas 
apparatus a fire is made 
and the retorts D are 


pemee leading to the fixing chamber. 
ydro-carbon oil, and R is the opening 
leaves the fixing chamber. In using t 
in the generator of hard coal or coke 
charged with bituminous coal; an air blast is turned into the 
generator through the pipe K, and the valve M is so placed that 
the raising gases shall pass in proper proportion through the 
sage L and the passages N into the retort chamber and fixer. e 
in the retort chamber are ignited by air blasts coming 
rough pipes K' and K2, and the products of bustion finally 
pass out of the stack H. The gases going to the fixer are also 
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ignited by a blast through the pi: 
become heated, they 


K3, 
ve off coal gas at their open ends d, an 

these gases mingle with the gases from the petersing and’ ; 
also through the flues L and N. When all parts of the apparatus 
have become sufficiently heated, the air pipes K and K3 are closed, 
steam is turned into the generator at a', and oil is introduced at P 
in the head of the fixer. As the water gas is richer than the gas 


As soon asthe retorts 


produced in blowing up, the valve M is pushed in to contract th 
ae the flues L, and the air blasts ki K* are continued in 
i retort r, the burned gases escaping through the stack 
H, The heat of the retort chamber may thus be maintained at the 
ae * — hee ea ~ neh gas _— Nare above the pas- 
e the rich coal gases rec nto the fixer and yed, 
rr June 6 10a pass ly rand are saved. 


DYES AND DYEING. 


3561. A. Birch, Manchester. Im: ed Rollers 
for Dyeing, Washing, Soaping, Bl i , and other- 
wise Trea Fabrics. (8d. 8 Figs.) March 9, 1887.— 
This invention relates to a roller having its circumferential sur- 
face perforated, and its interior divided into chambers by means 
of hinged plates or flexible partitions connected to one common 
shaft situated in a tion eccentric to the circumference of the 
roller, so that when either the roller or the common shaft is 
ps we Ba the voll is alte tel “ drawn ge a discs teed 

é roller is rma rawn into and discharged 
from the chambers. (Sealed March 23, 1888). - 


15,265. G. Th . (Dr. H. Schulz, Berlin. 
The Manufacture of Certain + Matters. (6d.) Ne 
vember 9, 1887.—This invention relates to the manufacture of blue 
dye matters by the condensation of a ee compounds of 
tertiary monamines in weak acid solutions in the presence of 
nascent sulphuretted hydrogen by means of chloride of zinc, and 
by oxidising the product of condensation (after removing the free 
sulphuretted hydrogen) je A suitable oxidising agents such as 
chloride of iron, chromic acid, &c. (Sealed April 6, 1888). 


15,432, J. Grunhut, South Shields, Durham. 
 erbghns po cee Dyeing. [6d,] November 11, 1887.—Cotton, 
ute, and other vegetable fibres or fibrous substances are dyed in 
the raw, spun, or woven state in aniline black, by mordanting the 
materials with solutions of colouring matters belonging to the azo 
up, and subsequently Spe the materials with oxidising solu- 
on of aniline salts or of aniline products. (Sealed March 23, 










). 

15,459, 8 Germany. Th ue 
facture of Matters the Re- 
action of or Ti tolyl on 
Phenol (6d.) November 11, 1887.—A 
mixture of dry of water, and hydrochloric acid, 


is added to a mixture of phenol, caustic soda, and water. After 
some hours the colouring matter is filtered and well washed in 
a mI bred Tay ty = dilute Fed A alkaline solution 
rectly for dyeing co ealed 
Mareh 23, 1888) ly yeing n a bright yellow. (S 


17,106. J. Grunhut, South Shields, Durham. An 
Improved Process and Means of Dy Cotton and 
other Fibrous Substances in Aniline [4d.} 
December 12, 1887.—The materials to be dyed are mordanted with 
substances belon ng to the azo group, then dyed and treated 
successively in solutions of aniline oil, Dicenseils of potash and 
hydrochloric acid ; of sulphuric acid, or of soap or soda, and of 


carbonate of potash or sod i 
(Sealed as 1 = , ja, and of any azo colouring matters. 
ELECTRICAL. 
1176. J. Harrington, Coven arwi . 
provements in M nt ps Chiming = 


tus, the Hammers o: are Operated pb: 
ectricity. (8d. 1 Fig.) January 25, 1887.—Inventor clans 
a rousical instrument consisting of a .umber of tubes and ham- 
mers electrically connected to keys, buttons, or levers played by 
hand or by automatic mechanism, and either separate from or 
— with other musical instruments. (Sealed February 3, 


1390. R.C. Jackson, London. Im: in 
Dreams. cc Machines and ectro-Magnets. 
{4a.] January 28, 1887.—This invention relates to the use of an 
alloy of iron with aluminium in the construction of those portions 
of dynamo and electro-magnets that have been hitherto made of 
iron. (Sealed 10, 1888), 

12,636. + = Bathrick, 


N.Y., U.S.A. 
eans for Decnarging icity from 
Paper and other Materials being , —h| 


Pass | goda, which dissolves the 


Im- | iss 





January 20, 1888). 
14,893. L. ee Wieetiey : Grand Mich., U.S.A. 


provem in Generation of ty. 

2 Figs.) November 1, 1887.—The object of this invention is to 
utilise the heat generated in a steam boiler or which is radiated 
from pipes through which the products of combustion or steam 
pass, in connection with a thermo-electric pile, which is applied to 
the said boiler or pipes in such a manner as to generate an even 
steady current of electricity to charge a dynamo. (Sealed Feb- 
ruary 10, 1888). 


15,329. R. W. Eddison, Leeds, Yorks. (£. McKnight, 
Philadelphia, Penn., U.S.A.) Improvements in Machines 
tus for Insula 


or Appara' ge e 
Conductors with Lead or the like. (8d. 3 Figs.) No- 
vember 9, 1887.—The improvements consist mainly in the com- 
bination of a reservoir, ram, and die, with a hollow core formin; 
@ passage for an electrical conductor, and provided with a fix 
lining of non-conducting material with or without a thin metal 
tube or inner lining inside the non-conducting material. (Sealed 
February 17, 1888), 


15,977. R. P. Fuge, Youghal, Cork. An Improved 
A atus for Inaica the Speed and Direction 
° tation of Shafts. (6d. 1 Fig.) November 21, 1887.— 
A dynamo is connected to the shaft, the speed of which it is re- 
quired to indicate by means of a belt or other means. Thedynamo 
is also electrically connected with an electric meter. As the speed 
of the shaft alters, the electromotive force from the generator will 
alter, and the electric meter will show the variation on a suitably 
marked dial. (Accepted December 24, 1887). 


16,384. J. ¥. Johnson, London. (The Volta Graphophone 

pany, hington, D.C., U.S.A.) Improvements in and 
Connected with Tablets or Media for Use 
in Graphophones. (8d. 1 Fig.) November 29, 1887.—The im- 
proved recording tablet consists of a cylinder coated with wax 
and formed of two or more superposed helically wound strips of 
paper cemented together. (Sealed March 9, 1888). 


MISCELLANEOUS. 


3715. J. Longmore and W. L. Watson, London. 
Improvements in the Treatment of Exogenous 
Fibrous Plants, Flax, Jute, Rh the like. [6d.] 
March 11, 1887.—The stems are boiled in a solution of caustic 
m and allows the outer bark to be 
readily stripped from the stem. The outer bark may also be re- 
moved from dry stems by steeping the latter in cold concentrated 
sulphuric acid, (Sealed Maren 23, 1888). 

J. Brougham, London, (HZ. Desjardins, Paris. 

paratus for Cleansing Clothing oe | 

other Fabrics. (8d. 4 Figs.) March 12, 1887.—The improved 
washing apparatus is constructed in such a manner that ebulli- 
on Dae place not in the compartment in which the articles to 





d, but in an outer and surrounding vessel 


are 
whence the water is projected into the compartment containing 
the articles to be cleansed, (Sealed March 23, 1888). 


4069. A. G. Dawson, London, Ez. 
Macclesfield. Improvements in 


ing Lines on wee « oe 
[Is. 1d. 14 Figs.] March 17, 1887.—The improved ruling machine 
comprises stretched wires which have an endway motion and 
which are alternately inked and brought into contact with sheets 
of paper or other material to be ruled, such sheets of paper being 
made to travel in a direction parallel with the wires, whereby the 
wires are made to transfer the ink in lines on to the sheets. 
(Sealed March 23, 1888). 


4389. G.J. Snelus, Vor 
tment o 


provemente relating to the Furnace 
g and to Appara‘’us therefor. (6d.) March 23, 1887. 


—The improvement cors#is in running the molten slag in a thin 
pe aplhe a cast-iron p’ate or into a mould, so that when cool it 
can ly be broken ur into small pieces. (Sealed April 13, 1888). 


7066, W. Butterworth, Newton Heath, Lancaster, 
Tr t Drip Cu for Ss and 





mn, Cambertans. Im- 


. (Sd. Pigs) May 14, 1887.—Inventor claims the | © 


use of drip cups of glass or other transparent and non-porous 
material, which have the advantage of enabling the amount of oil 
in the cup to be readily perceived from below. (Sealed March 23, 


L. A, Staub, Northwich, Chester. Improve- 
ments in the Manufacture of Carbonate of Soda and 
Carbonic Acid from the Bicarbonate and in Ap- 
yaratus therefor. (Sd. 2 Fizs.] May 31, 1887.—This inven- 
ion relates to a process of producing mono-carbonate of soda, 
and almost pure carbonic acid, by heating in presence of ammoni 

bicarbonate of soda in water or in a solution of carbonate o' 
soda, whereby the ammonia is used continuously and on repeated 
quantities of bicarbonate without removal from the producer. 























so 


The bicarbonate such as is obtained in the ammonia soda process, 
is mixed with water or liquors in the closed mixer D provided 
with heating coil v and agitator T. The mixture is then intro- 
duced through a pipe n into an be epererad comprising an upright 
metal cylinder A in connection with a trap B and a tub 

condenser C. E is the steam inlet. is a bell with serrated 
bottom placed over the steam orifice to divide the steam into 
numerous streams or bubbles. I, I are perforated diaphragms 
with serrated edges, to break up the streams of steam and gaseous 


and F. Adams, 
Machines for Rul-| P 





ciently high up to prevent any being lost with the run off liquors ; 
the temperature at that point being kept above 100 deg. Cent., is 
sufficiently elevated to prevent the absorption of the ammonia, 
The latter, together with the steam introduced at E, ascends 
through the liquor, which ually flows down from the top of 
the column and combines in the zones X, X with part of the car- 
bonic acid of the bicarbonate contained therein, Of the mixture 
of carbonate of soda and carbonate of ammonia thus obtained, 
the carbonate of ammonia as it approaches the lower or hotter 
er of the column becomes gradually decomposed in the zones 
» Y into free ammonia, which remains in solution, and into 
carbonic acid, which ascends through the liquor and is 
allowed to escape at the top a the pipe O. As the 
liquor reaches the zones Z, Z at e bottom part of the 
column, owing to the higher temperature there sodium 
carbonate alone remains in solution, and the free ammonia 
is driven out and ascends, being absorbed by the liquors in the 
upper —_ of the column, and again ny in the zones X, X as 
above described, on the bicarbonate. Thus, if the column be once 
any started, only sufficient ammonia to make up for any 
osses that may occur need be introduced. The dissociation 
of the ammonium carbonate obtained during the process may be 
greatly hastened by agitation. soda liquor thus freed from 
i id 'b acid is drawn off at the bottom of the 
column by apipeG. (Accepted April 14, 1888). 


10,926. P. Molyneux, London. The Application of 
a Certain Com: tion to the Lin! ainting, or 
Coating of or Vessels Used for the Trans: 
or Storage of Petroleum, e, e. 
{6d.} August 9, 1887.—Inventor claims the application of a com- 
— consisting of black oxide of iron (black or hammer scale), 
ortland cement, litharge, methylated spirits of wine, shellac, 
lycerine, and gum arabic, to the purposes mentioned in the title. 
fsealed April 13, 1888). 

12,747. A. J. Boult, London. (£. EF. Ries, Baltimore, 
Md., U.S.A.) Improved Method of and Apparatus for 
Welding and Tempering Metals. (8d. 9 Figs.) Sep- 
tember 20, 1887.—This invention relates to an improved method 
of welding by means of electricity two metals of hardened or 
tempered structure, such as railway rails. The adjacent ex- 
tremities of the respective metals are placed in contact, and an 
electric current of heavy heating effect is passed through the 
abutting ends, the strength of the current being gradually in- 
creased until they are fused and united. The joint thus formed 
is tempered by reheating the same, and applying a suitable tem- 
pee | compound when the requisite temperature for tempering 
is reached. (Sealed April 13, 1888). 


15,364. D. Mason, G ow. (A. Schlamm and F. 
Brassard, Aachen, Germany.) provements in Treat- 
ing Wool. [4d.] November 10, 1887.—The raw wool is softened 
in a bath of lukewarm water, then cleared of thistles by means of 
acids weaker than usual. These acids are then removed by a cold 


soda bath. (Sealed March 29, 1888). 


16,299. R. Gradenwitz and E, A. Taenzer, Berlin. 
Improvements in e Gauges. (6d. 3 Figs.} No- 
vember 26, 1887.—Inventors claim in control mechanism for 
ressure gauges in which two or more springs each act inde- 
pendently on a pointer, the arrangement of the one pointer in the 
other pointer and the arrangement of a toothed wheel connection 
which multiplies the movement of one as compared with the other 








pointer. (Sealed March 23, 1888), 
16,422. W. W Elberfeld, Germany. Im- 
proved Man h and 


o ti us) 

[6d.] November 29, 1887.—Accordin 
to this invention a multi-coloured plush fabric containing woo: 
and silk, and cotton plush of undyed yarns, may be dyed in the 
piece in one or twe baths, the dye-stuffs for which being so chosen 
that one ) at only dye the wool, and another part only dye the 
silk, whilst a second bath is made with dyes prepared for cotton 
dyeing, and serves to dye the cotton after having been mordanted. 
(Sealed March 28, 1888). 


16,817. H. W. Cole and A. F. Cole, Stourport, 
Worcester. Improvements in Gas Governors. (6d. 

Figs.) December 7, 1887.—The gas inlet is controlled by a float 
or flexible diaphragm which is operated by the pressure of the gas. 
(Sealed March 23, 1888). 


17,162. C. Salcher and H. Schwertschlag, Har 
Austria. A Process for Preparing Metalli 
for Lithographic Purp [4d.] b 1887,.— 
Zinc ny are etched with a weak aqueous solution of nitric 
acid, then coated with slaked lime and allowed to dry, after which 
the surface of the coating is washed with a strong solution of alum. 
pe me with water the plato is ready for use. (Sealed 

? 

17,239. W. Taylor, Oldham, Lancaster, (F. Lejewne, 
Vienna.) A Device for the Covers or Guards 
of Rota’ (6d. 2 Figs.] December 15, 1887.—The 
improved locking device consists essentially of a stud or equiva- 
lent on the cover in combination with a hook operated automati- 
cally by the rotation of the shaft to engage the stud, and thus 
lock the cover until the rotation of the shaft has ceased. (Sealed 
March 29, 1888). 








UNITED STATES PATENTS AND PATENT PRAOTIOB, 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to and 
reports of trials of 
consulted, gratis, at the offices of Enanrasaine, 85 and 36, 
street, Strand. 





San Drieco.—San Diego, in Southern California, aspires 
to a front rank on the Pacific. The city possesses an 
existing population of 30,000, and claims to be increasing at 
the rate of 2000 per month. Buildings of the value of 
206,000 dols. have been ordered during the last few days. 


A Premium on Icnorance.—We have made frequent 
criticisms — methods used in Government work of the 
Admiralty, but have never had occasion to chronicle any- 
thing comparable to the ruining of a piece of ordnance in 
the Navy Yard at Washington, where there have been 
numerous mishaps as the result of placing work of import- 
ance under the charge of young officers without practical 
experience, whatever their mental and theoretical acqui- 
sitions may have been. Some little time ago a gun was 
ruined by the breaking of a boring bar in its muzzle, and 
later a hblock stuck in a 10-in. gun; and for weeks 
men were engaged, day and night, in tending two flames 
of coal oil kept under the block in hopes of drawing it out 


by expansion, 
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THE CITY OF BOSTON. 
(From our New York CoRRESPONDENT.) 
(Concluded from page 586.) 


OnE more revolutionary reminiscence will com-' piece of granite weighing 24 tons. 


| the muscles to rise from 30 ft. to 40 ft. each, from 


| the tread of the last one. The monument measures 
'30 ft. square at the base, and tapers to 15? ft. 
_at the apex ; above this rises the capstone, a single 
There is at 


plete this phase of Boston, and that is located on the top a small chamber 11 ft. square and 17 ft. 


the scene of a battle where the British were | high, with four windows in it. 


The corner stone of 


accredited with a victory, although Lord Howe was this structure was laid June 17, 1825, fifty years 
reported to have said, ‘‘ Another such victory would after the battle, by Marquis de La Fayette. The 


ruin the British Army.” 


This is the celebrated structure is of Quincy 


ite, and cost over 


Bunker Hill, the picture of whose monument | 150,000dols. In 1875, on the centennial of this 
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appears in Fig. 7 (see page 622 ante). ‘‘Here is where 
Warren fell,” said the guide. ‘‘ Did it hurt him ?” 
asked the tourist. ‘‘Hurt him? Great Scott! He 
died.” ‘‘No wonder,” said the tourist, ‘‘falling from 
such a height.” If any one doubts the height, 
2213 ft., let the doubter climb it or essay to. He will 
think it is 600 ft. or any other number before he gets 
to the top ; moreover, there is such a similarity of 
scene (since the monument is closed) that it becomes 
rather monotonous before the top is reached. Climb- 
ing this shaft is a thing to dc once and thentell about. 
If a man does it twice he had better continue his 
journey to the adjacent lunatic asylum and stop 
there. Spiralling around a hollow cone are 295 
steps, and they seem to rise higher and higher as 
one approaches the top, until the last few appear to 


fight, there was a grand ceremony, where every one 
was honoured, and much powder burned. It has, 
however, a great and sacred use to the inhabitants 
of Boston, for it serves as a place of birth for most 
of their ancestors—at least, it would seem to be 
prolific in this way, for if a Bostonian wishes to 
** floor” his antagonist beyond all hope of any 
argument, he proudly exclaims: ‘‘ My ancestors 
were born at the foot of Bunker Hill!” That 
settles it—and, by the way, those of the writer 
really were born there. 

Now, turning from the old revolutionary side 
of Boston, let us examine her cultured, her 
sesthetic, her philosophical side, but this must 
be a hasty glance. It is true that Boston 





claims to be the most cultured of all American 





cities, but this is only an assertion on her 
part, and always provokes a smile, sometimes of 
ridicule and sometimes of pity. It is also true that 
Boston bristles with societies for everything and 
for anything ; the writer counted ten in an index 
at a glance, beginning with the Society for Medical 
Improvement (how important!) and ending with 
the Society to Encourage Studies at Home. 

There are thousands of them, not forgetting a 
spelling reform, which ‘is the thurd societi having 
hedkworters hier.” This looks a little like a 
drunken attempt at Volapiik ; but then Boston is 
peculiar, and does not like to adopt any one else’s 
ideas, and would rather be wrong and original than 
to be right and follow another’s methods. There is 
also an Esoteric Society holding meetings in a small 
house in an obscure part of the city. What is 
taught there, it is impossible to say, perhaps the 
‘* amneas” of the ‘“‘ be” or the ‘* whichness” of the 
‘of ;” but there is the name and this suffices. 

Probably, however, the most curious building of 
its kind is that shown in Fig. 8, page 644. This 
rather imposing structure, situated in the immediate 
suburbs at Brighton, is the outcome of a peculiar 
though generous nature. Its name is ‘‘ The Home 
for Diseased, Aged, and Decrepit Dogs and Cats,” 
although by usage it is really a home for shelterless 
animals. It was founded by Miss Ellen Gifford, 
and is sustained by a legacy from her. In New 
York an eccentric lady established a cemetery for 
dogs and erected two or three monuments to them. 
Miss Gifford’s task was more diflicult, for many a 
person will bury a cat or dog especially if they have 
disturbed the night watches, who would not contri- 
bute a penny to preserve their lives or much less to 
prolong them. No doubt Miss Gifford has per- 
formed an act of charity to the humaa race as well, 
by collecting in one place these roamers, and thus 
at least preventing them from making midnight 
hideous by their promiscuous serenades. Probably 
the attendants at this home are either deaf or become 
so in a short time. 

It now remains to consider other public buildings 
of note, and among them, the first Spiritual Temple 
(Fig. 9, page 622 ante) built in 1884 by Mr. Marcellus 
J. Ayer, at an expense of 250,000 dols. It is in one of 
the most fashionable parts of the city, and there 
seems to be a fitness in establishing this house of 
worship in a locality near which in colonial times the 
good peopleof Massachusetts burned witches. Inthese 
days of electrical research and development, almost 
any sort of necromancy can be indulged in to the 
great mystification of those ignorant of the me- 
chanism employed, and it is now in order for Mr. 
Keely to set up his motor in this building and 
develop ‘‘ etheric force” for spiritualistic use. No 
doubt the architect was instructed to make the 
building strong and substantial so that the unruly 
spirits should not batter it about the ears of the 
worshippers. Psychology is a favourite study in 
Boston, and faith and mind cures flourish to an 
almost unlimited extent, as it is considered an evi- 
dence of ‘‘ culchaw” to have a faith denied to the 
vulgar masses. The building in question has aseat- 
ing capacity of 1500, and is adorned with various 
coloured granites and much beautiful carving. 

The finest church edifice in Boston, and by the 
Bostonese pronounced to be the finest in the United 
States, is that of Trinity (Fig. 10, see page 644). The 
parish dates back to 1728, and the first church was 
built in 1735. It was a plain wooden building, and 
could those old Puritans have seen the modern 
structure in its elegance, it is probable they would 
have at once endeavoured to level it to the ground, 
feeling quite sure this was beyond all doubt the 
‘¢ scarlet woman” of the Revelation, for Trinity is 
an Episcopal society. 

The old wooden church having been found inade- 
quate, a stone one was built in 1828, which suc- 
cumbed to the great fire of 1872, and the present build- 
ing was finished in 1877, much money being spent on 
an artificial foundation for the structure, since this 
church stands on the ‘‘ backbay ” property as it is 
called, and this is ‘‘ filled in” land. However, the 
present edifice is substantial and its worshippers can 
sing ‘‘ How firm a foundation, ye saints,” &c., with- 
out the slightest tremor. Rev. Philips Brooks, so 
well known in England, is the pastor of this 
flock, and is probably one of the most popular 
preachers in Boston, or to use Bostonese again, 
‘¢The most popular preacher in the world.” The 
church is ‘* pure French Romanesque” in the sha 
of a Latin cross with a semicircular apse at the 
eastern end. The clerstory is carried by an 


arcade of two arches, and above the aisles a gallery 
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is carried across the arches, called a triforium 
gallery, which connects the three main galleries, 
the one across each transept, and that across the 
west end of the nave. The vestibules are trimmed 
in ash and oak, but the church and chapel are in 
black walnut. The tower is 211 ft. high, and the 
church across the transepts measures 121 ft., while 
its length is 160 ft. The material is Dedham 
granite trimmed with brown freestone. Mosaic 
work of polished granite decorates the apse. The 
interior decorations are the work of John La Farge, 
and the historian adds, ‘‘no such decorations are 
to be found in this country,” which is quite 
Bostonian, although it reminds one of the celebrated 
criticism of Mark Twain to the author of a worth- 
less book, who gave it to him with a great air: 
‘*Why, I never saw anything like it,” said the 
humorist. The stained glass windows of course 
were made in Europe, which relieves our land of 
all responsibility. The cost of the church was 
750,000 dols., and our historian again remarks: 
‘The church resembles many of those cathedrals 
in the south of France, which all the world has 
recognised as models in a noble school of eccle- 
siastical art.” If this is true, and it really resembles 
‘“‘many,” it is a sort of composite, and in that re- 
spect must be considered unique. Composite 
pictures are pretty bad, but what shall be said of 
** composite’’ churches ? 

The Boston Museum of Fine Arts, Fig. 11 (see 
page 623 ante), is certainly a beautiful building, 
and its object acommendable one. The part shown 
is but one-fourth of the building, the construction 
of the remainder being yet to come. It is of red 
brick, and the mouldings, copings, and ornamental 
work are of terra cotta; ‘‘ imported from England,” 
the historian hastens to add, lest they should be 
even suspected of patronising their own country’s 
product. He further adds: ‘‘ This terra cotta work 
was also the first used on a large scale in America,” 
so Boston may claim to having first introduced it 
wherever it is ‘‘ used on a large scale.’’ The interior 
of the building is extremely beautiful and contains 
many fine paintings, engravings, statues, plaster 
casts, and objects of interest. There is a fine collec- 
tion of Egyptian antiquities, including mummies 
and hieroglyphics, and in the translation of the 
latter the Boston youth is taught daily, which in- 
struction is already having its effect on their native 
tongue, so that they speak a different language there, 
and say ‘‘cawnt” and ‘‘shawnt” with great fluency. 
They also have their own Latin and Greek pro- 
nunciation, which is a great improvement on that 
of the ancients. It is said that Cesar’s statue in 
the basement of this building has been found shed- 
ding tears, when he heard how he ought to have 
talked ; but this was probably from sheer envy at 
what he had lost by being born too soon, The people 
subscribed liberally for this building, and the land 
was a present from the Boston Water Power Com- 
pany ; upwards of 350,000 dols. have been spent 
on the structure alone. Schools for drawing and 
painting are being established here, and artists are 
multiplying by the score, so that even Boston fences 
are taken into the decorative craze, and not to draw 
or paint is an abomination. Nevertheless, good 
artistic work has been sent to the National Academy 
of Design in New York from Boston, and no doubt 
as the school continues to flourish, this class of work 
will improve until in time American artists, of whom 
the country will be proud, may claim Boston as their 
home. 

Following the Museum of Fine Arts comes 
naturally the Art Club, shown in Fig. 12, page 
623 ante. This club was organised in 1855, and 
it has recently occupied the Romanesque structure 
shown. The tower is about 70 ft. high, and the 
building is an attractive one. The membership of 
the club is about 800. 

Our final illustrations, properly reserved till the 
last, are the two buildings of the Massachusetts In- 
stitute of Technology, shown in Figs. 13 and 14, page 
644, and this is not for any artistic beauty or archi- 
tectural effect these buildings present, although the 
old building, Fig. 13, has a certain imposing ap- 
pearance of simple grandeur, while Fig. 14 looks 
more like an overgrown cotton mill, but because of 
what is done here, and the completeness and the 
effectiveness of the work performed. The Institu- 
tion was incorporated in 1861 to institute and main- 
tain a society of arts, a museum of arts, and a school 
of industrial science. The Society of Arts has from 
200 to 300 members, and the museum contains 
models of machinery, casts, prints, drawings, and 
architectural plans. Government aid is also given 





to this Association, and ten courses of instruction 
are carried on within its walls. Civil, mining, me- 
chanical and electrical engineering are among them. 
There are nearly 1000 students, and almost 100 in- 
structors. Great practical problems are worked out 
in the courses of study, and thoroughness of in- 
struction is insisted on rigidly. 

It seems to the writer that a most happy com- 
bination of theory and practice has been made here, 
and as stated in an account of the Mining Institute 
meeting, if you wish to know how great a strain 
certain large pieces of material will stand, there are 
facilities for straining this material to a rupture. 

The graduates are becoming favourably known 
by their work after leaving the school, and the re- 
putation of the engineers of this school is excellent. 
Apparatus of all kinds has been liberally provided, 
and if a student does not thoroughly master the 
subject he is investigating, there is a competent 
instructor to guide and to assist him, so if he does 
not finally learn, it is simply because he will not. 
The tuition fees are but 200 dols. per annum, and 
for this there is a large return in information. 

It is not so much what set course of instruction 
a student follows, just what books he goes through, 
and just what formule he is able to solve, as how his 
mind is developed, and what means are taken to 
enlarge his ideas and to fix principles in his thoughts. 
In other words, the foundation must be solid and 
beyond all peradventure, true ; the structure built 
on this may perhaps be faulty, but having a good 
foundation can be torn down and a new one erected; 
but given an unstable foundation, and no structure, 
however fine, can be depended on. If there were 
more such institutions, and there will be in time, 
and a short time too, there would be fewer 
‘* cranks” and, as a consequence, fewer failures, 

The map of Boston on page 633 makes a fitting close 
to this article. The shape of the city is peculiar, 
and by extending in the usual manner, Boston has 
absorbed all the surrounding country for miles. 
There was a ‘time when it was feared she might 
aspire to annex New York, but the State of Rhode 
Island has undoubtedly proved an effectual barrier. 
The improved system of sewerage is one of the 
latest and most successful of. Boston’s efforts, 
although the engineer to whose brain it owes most 
of its success, Mr. Jos. S. Davis, is a resident of 
New York City. By this plan, as will be noted on 
the map, the sewage is retained till flood tide and 
then sent to sea to feed the fishes. This is accom- 
plished by means of large basins constructed on the 
outlying part of the bay, and the pumping station 
is shown on the map. Like Philadelphia, our 
Boston friends are extremely hospitable and kindly. 
If we like to ‘‘ poke” at them it is only in jest, and 
really the United States are not only fond of Boston 
but proud of it. Any one who saw the graduates 
of Harvard College commanding the coloured troops 
at the assault on Fort Wagner, when 1500 of them 
soon lay dead within a space of 150 yards, and no 
faltering or thought of retreat was shown, will give 
all honour and credit to Bostonian pluck and daring. 
If Boston is opiniated and wants to set every one 
right, which means they must think as she does, 
these are but blemishes, like the spots on the sun, 
that make the adjacent surface shine all the brighter 
by contrast. 





SUBMARINE MINING. 
By Lieut.-Colonel Bucknix1t, R.E. (Ret.) 
(Continued from. page 582.) 
Practica Works. 


Surveying the Mine Fields.—Some harbours have 
been carefully surveyed at recent date, and large 
scale charts exist showing the soundings with sufti- 
cient exactitude for sea mining ; but many harbours 
have not been recently surveyed, and it is then 
necessary to check the depths of water at the 
positions of the electro-contact mines, and of mines 
fitted with circuit closers, and of mechanical mines. 

When the shore is not very distant, alignment 
posts can be set up showing the direction of 
each row of mines, or of junction boxes, and the 
angle therewith formed by a line joining one of the 
mine field points with a distant object being known 
by plotting same on the mine field chart, a boat can 
be placed in exact position by means of a sextant 
in the boat, or by means of a theodolite at the 
distant object on shore. A sounding can then be 
taken, and the time of doing so recorded. A tide 
gauge should be fixed at the pier-head, or otherwise, 
and readings taken every five minutes. The sound- 








ings can then be subsequently corrected for tidal 
level, and be brought toa common datum, generally 
mean low-water mark, spring tides. ~When the 
water is deep the soundings must be taken at slack 
tide, anda heavy lead, 15 lb. or 201b., be employed. 

An experienced hand is required, or somewhat 
startling inaccuracies will be recorded and vouched 
for as absolutely correct. It has been suggested to 
employ instruments that automatically record the 
depth by means of water pressure indicators. 

Sir William Thomson’s apparatus arranged for 
depths up to 30 fathoms might be useful. Another 
instrument of a similar nature, but which at once 
records the depth by means of an electrical tell-tale 
on board, is now in the market. When using 
instruments of this description it is not necessary 
to work during slack tide, and much time can 
therefore be saved by their use. In whatever way 
the soundings are taken, no trouble should be 
spared in order to insure accuracy, and thus avoid 
subsequent annoyance. Few things are more ex- 
asperating than to see a group of contact mines 
bobbing about on the surface at low water slack 
when it was intended to give them, say, 2 fathoms 
submersion at that time. Such a group would re- 
quire to be raised ana the error rectified when every 
one would be working at high pressure to get other 
groups down as quickly as possible. Having made 
a careful survey of each mine field, the lengths of 
the mooring lines can be corrected if any altera- 
tions in the soundings have occurred since the last 
survey. Check soundings should be taken annually 
to discover whether the depth at different places 
remained constant, This is especially necessary in 
the channels of a river and the entrance of harbours 
where the scour is considerable. At the mouths of 
some harbours sand banks are thrown up in a single 
night by strong gales. 

Preparations for Laying Mines.— When it appears 
likely that the mines may have to be laid, the 
working parties should be organised in accordance 
with a previously prepared programme of operations, 
showing each day’s and each night’s work. 

All machinery should be tried, coal and other 
stores issued, and every preparation made to start 
the work rapidly and systematically at a moment’s 
notice. 

Authority in the Queen’s name should be ob- 
tained to prohibit fishermen and others from 
dredging and netting in certain waters and to 
impose heavy penalties for disobedience. The 
friendly channels to be preserved through the 
waters to be mined should be buoyed, and a 
number of buoys that mean nothing should be 
laid to perplex a stranger and draw his attention 
from those which are important. Instructions should 
be issued to the men on the advanced lightships, if 
any, to extinguish the light in certain contingencies. 
Men told off to act as watchers should be sent to 
these vessels as they would be required for piloting 
and other purposes, such as cautioning vessels con- 
cerning any changes in the harbour navigation. 

Laying the Cables and Mines.—Assuming that 
all the stores have been prepared, the first work to 
be done on receiving the order to lay the mines is 
to lay the trunk cables and to connect up the mines. 
These operations may usually be conducted simul- 
taneously, and as soon as the first few groups are 
ready they are taken to the pier-head and slung to 
the mooring steamers, or placed on board the store 
lighters. 

The more important mines, tactically, should be 
Jaid first, the advanced positions being of chief 
value in some harbours, the retired positions in 
others. If the tactical value of the various mine 
fields does not differ greatly, those in advance should 
be first attended to, for obvious reasons. 

Laying the Trunk Cables.—As stated ina previous 
paper, some of the main cables may often be laid 
permanently, and their ends buoyed. It would not, 
however, be prudent to allow their positions to be 
known, and the buoys should therefore be treated 
like dormant mines (see Fig. 36, page 454, Exat- 
NEERING, October 28, 1887). The explosive link 
may be arranged to hold down a small buoy 
attached to a line, and this to a chain by which 
the cable end and a small sinker can be raised 
to the surface whenever required. A heavy 
sinker should be attached to the cable at such 
a distance from its extremity that when the 
cable end is brought to the surface the sinker re- 
mains unmoved, and forms an anchor to which the 
boat employed in the operation can ride. A june- 
tion box may be added to the cable end as soon as 
the mines are ready to be laid. 
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Cables can be laid from an iron drum provided 
with a friction brake or from a coil made on the 
deck of a steamer or lighter, or from the special 
barge already described on page 281 of Enaet- 
NEERING, March 23, 1888. In laying from coils 
care must be taken to protect the men employed 
when clearing same, and it is always advisable 
to rig up some kind of brake to check the cable, 
especially when laying it in deep water. If the 
mine field be some distance from the shore, it is 
necessary to lay to the shore, and then land the 
shore end; but when the mines are near to the firing 
station the main cables can be laid from the shore 
outwards, the shore end being previously landed 
and connected electrically with the firing station 
by cables laid in deep trenches. When no main 
cables are used the cable from each mine is of 
course laid with the mine, and the shore end landed 
last. 

Special shore end cables, with heavy armouring, 
which are used in exposed positions, should be laid 
permanently, and the other cables are then con- 
nected to the outer ends, thus avoiding landing 
operations when the mines have to be laid, and 
saving a good deal of time, even in fine weather. 

Connectina up the Mines.—The operation of con- 
necting up the mines with their cables, tripping 
chains, &c., can generally be performed in the open 
air on the connecting-up ground, but in wet weather 
it is desirable to do it under cover if a suitable shed 
be available. If not movable jointing hoods 
should be used, asin the street work of the postal 
telegraphs. The depdt tramway should be led to 
the connecting-up ground, so that the mines may 
remain on the trucks from the time they leave the 
magazine until they are embarked. 

The mines, loaded and fitted with their firing and 
other apparatus, having arrived on their trucks at 
the connecting-up ground, or shed, the crowned 
cable ends are fixed to the mouths of the mines by 
screw clamps, and the electric joint or joints care- 
fully made. The tripping chains are then secured 
and stoppered to the cable with spun yarn, so that 
the cables are slack when a strain comes on the 
chains. 

With buoyant mines the mooring lines are attached 
to the slings or attachment chains, but the sinkers 
can be connected to the tripping chains and moor- 
ing lines after the mines are slung on the side of 
the mooring steamer. A sinker can be put on each 
truck carrying a buoyant mine on its way to the 
pier-head. 

There should be four or five trained men in each 
working party, and one to direct. With a little 
practice the men can be taught to connect up the 
different types of mines and the different arrange- 
ments with celerity, the men falling naturally into 
their places, and performing each operation as re- 
quired. In our service a party is told off by num- 
bers, and each man’s duties are detailed, but a 
hard-and-fast method of procedure for work of this 
character is not desirable, and causes a loss rather 
than a gain of time. It is similar to riggers’ work, 
and the method of procedure should be elastic rather 
than arbitrary. Hand sketches, with figured 
dimensions of length, are useful, and the officer in 
charge should supply them to the directors of the 
working parties whenever practicable. 

Embarking and Laying Mines. — Electro-con- 
tact mines, in groups, on the fork system, can 
be embarked and laid singly if a store lighter 
be close at hand, but the mines for an entire 
group are generally slung to the mooring steamer, 
one mine with its sinker at the bow, the others 
with their sinkers on the sides of the steamer, 
and the branch cables arranged in coils on the 
deck ready and suitably for paying out. The 
slinging can be done by the crane at the pier- 
head, or by the derricks on the store lighter. Each 
sinker can be slung by a greased lowering line of 
sufficient strength, and of a minimum length of 
rather more than twice the depth of water where 
the mine is to be moored. Each mine is slung bya 
shorter lowering line. The mooring line is then 
shackled to the centre lug of the sinker, and the 
tripping chain to one of the side lugs. The moor- 
ing line and cable between the sinker and the 
mine are then coiled and tied to the side of the 
steamer with a piece of spun yarn that will break 
when a strain comes upon it. 

Laying the Miives.—The vessel now steams close 
to the position of the first mine to be laid, which is 
found by alignment posts on shore, or by the 
sextant, or by both combined. The steamer is 
slowed and brought bow on to the current (if any), 








and the sinker is lowered away by word of com- 
mand until the weight comes on the mine. The 
lowering line of the sinker is hauled in, and when 
the exact position of the mine is covered, the mine 
is lowered away also. 

Another method which is more easily performed, 
but less accurate, is to sling both mine and sinker 
with short lines, and release them suddenly and 
simultaneously when the mine position is covered 
—care being taken that no sudden strain is thus 
thrown on the branch cable. 

Whichever plan be pursued, the cable is taken aft 
and paid over the stern as soon as the vessel gathers 
way and proceeds slowly to the group junction box, 
when a throw line is attached to the end of the 
cable, and it is transferred to the party in the 
junction-box boat, who proceed to make the neces- 
sary electric connections. 

The other mines of the group are then laid in the 
same way. When asmall steamer is used the mines 
should be slung so that they can be laid alternately 
from the port and starboard side, thus keeping the 
vessel in trim as far as possible. 

When electro-contact mines are connected up in 
a string (see Fig. 60, page 57 of ENGINEERING, 
January 20, 1888)—their cables branching from the 
single main cable ata series of single connecting 
boxes, each fitted with a single disconnector (see 
Fig. 50, page 643 of EnciInEERING, December 23, 
1887)—they are slung to the bow and sides of a 
steamer in a somewhat similar manner, but they 
are laid one after the other in one continuous opera- 
tion, each being lowered as soon as the cable 
between it and the last mine laid become taut. The 
group being laid, the single main cable is paid out 
and carried either to a multiple main junction 
box (where it is connected to one of the cores), or 
to the firing station on shore. If a 75 ft. steamer 
be employed, an entire group may be slung on one 
side of the vessel, but with smaller steamers the 
mines should be slung and laid from opposite sides 
of the vessel in alternate pairs, in which event the 
cable must be passed under the mooring steamer 
from one side to the other when necessary. 

Embarking and Laying Mines to be Fired by 
Observation.—These mines can be slung to the bow 
and sides of the mooring steamer in a similar 
manner to electro-contact mines arranged on fork, 
as already described. When each mine is lowered 
a man should be told off to stand close to the lower- 
ing line and lower a flag or make other visual 
signal. Anobserver on shore should at the same 
moment bring the collimation of the observing in- 
strument on the position of the flag, clamp it when 
the flag is lowered, and keep a record of the angle 
as shown by the instrument. 

Mine Field Repairs.—When the electric testing 
shows that a group of electro-contact mines is out 
of order, a suitable boat should be sent to the group 
box, the buoy, if dormant, being first brought to the 
surface by firing the explosive link. (If the buoy 
will not rise the defect probably exists between 
shore and box, and the cable must be under-run 
by a steamer). Should the main cable be in 
good order, the box is raised, and each mine 
tested singly, the faulty mine or branch being 
thereby discovered. The branch cable being dis- 
connected from the box, is then transferred to a 
mooring steamer by means of a throw line, and the 
branch cable is under-run and carefully examined 
as it comes inboard. As soon as the tripping chain 
comes to the surface it is taken to the bow joggle 
of the steamer and carried to the warping drum of 
the winch or capstan—preferably driven by steam. 
The sinker is then raised, the mine secured as soon 
as it comes to the surface, and the fault discovered 
at once if possible. Failing this, the mine is taken 
to the store ship or to the depét, where it is dis- 
connected and the fault localised. If the necessary 
repair can be quickly rectified the mine is relaid, 
but it generally saves time to have a small reserve 
of loaded mines ready, and to connect up one of 
these and lay it at once. 

When the electric tests show that an observation 
mine is out of order, a suitable boat should be sent 
to the multiple main junction box to raise it. The 
mine cable is then transferred to a mooring steamer, 
which should under-run the cable and raise the mine, 
the entire operation being very similar to the one 
just described. 

Should a group of electro-contact mines moored 
in series get out of order, its repair is a serious 
matter, as the whole of the group must be raised, 
even if the fault be discovered in the first mine. 
The mines are nearly certain to be dragged out of 


position directly the steamer raises the first mine. 
It may, therefore, sometimes be preferable to try 
the curative effect frequently obtainable by applying 
the firing current, already alluded to in a previous 
article. 

Mines are moored in so many different manners 
—some with and others without detached circuit 
closers, some on single and others on double moor- 
ings, some on the bottom and others buoyant—that 
it would weary the reader if the laying and raising 
of each were given in detail. 

(To be continued.) 





THE MAPS OF THE ORDNANCE 
SURVEY.—No. XIII. 

To complete the description of the processes by 
means of which the Ordnance Survey maps are 
published, a few words must be said about the 
following : Colouring of the impressions, the hy- 
draulic press for flattening them out, the letter- 
press department, and the workshops. 


CoLourine (1NcLUDING Srencit CoLourrnNe). 


A certain number of the ;}5 and 5,45 plans are 
coloured, that is the houses are painted in carmine, 
the roads in burnt sienna, and the water in blue. On 
all the photo-zincograph 6-in. maps the water is 
coloured in blue. This work is done by hand because 
it has been found by trial that, owing to the small 
demand for coloured impressions, it would not pay to 
produce them by colour printing. Boys are employed 
for this work, and the plans are coloured by them 
by piece-work, 

A method of stencilling has, however, been 
adopted for certain special work when the number 
of impressions required is not less than 50, and not 
more than 1000 or 2000 according to the size. The 
work obtained by this method, both as regards 
sharpness of outline and register is good, but of 
course a great deal depends on the accuracy with 
which the stencil has been cut, and as regards the 
rate a draughtsman can on an average stencil (in 
one colour) 100 copies per hour, the size of the im- 
pression being about 12 in. by 12 in. As a rule 
oiled or paraffined paper is used for the stencil, and 
is cut with a sharp knife, and being transparent, 
registering is an easy matter. A very good stencil 
paper has lately been made by passing sheets of 
Evans’s thin paper (see article No. XI.) through 
molten paraffin wax, and afterwards varnishing 
both sides with shellac varnish made by dissolving 
gum shellac in alcohol. This paper cuts easily, lies 
flat, and is very transparent. It is a good thing to 
varnish the stencil after it has beencut. Very thin 
zine is an excellent material, but it is difficult to 
obtain sufficiently thin in large sheets, No. 1 zinc, 
the thinnest usually rolled, being too thick ; 3 mils 
is the proper thickness, which allows of the stencils 
being cut with a sharp knife. 

Very thin copper sheets, deposited electrolytically 
on a polished copper plate to a thickness of 3 or 
4 mils, has been tried and found to make very 
good stencils for houses, &c., but cannot be used 
for roads or rivers because the copper is too 
springy, and does not lie flat enough. The metal 
is, however, too hard to cut with a knife, and 
the best way to make the stencil is by means of 
nitric acid. For this purpose the metal sheet is 
covered over with etching ground. The parts to 
be cut out are then scratched through the etching 
ground with a sharp needle, and the nitric acid is 
poured over ; in about ten minutes the stencil will 
be cut through, It should be immediately washed 
in water, after which the etching ground can be 
removed with turpentine, and the stencil is ready 
for use. The stencil brushes require careful selec- 
tion, and the size used depends on the class of work. 
For instance, for colouring roads and houses a brush 
1}in. in diameter, with ljin. hairs, is used, but 
for applying colour in flat washes a brush 2in. in 
diameter, and with 3} in. hairs, is best. 

When long editions are required, as is sometimes 
the case, or when it would not be possible to cut a 
stencil, as, for instance, for hill shading, the colours 
are printed by zincography in the ordinary way. 


Hypraviic Press. 

It is found that the copper-plate impressions 
and the hand-coloured maps require to be 
flattened out, which is done in an hydraulic 
press. For this purpose a pile is built up in 
the press, consisting of impressions separated by 








glazed millboards. Three or four coloured im- 
pressions are placed together, but the copper-plate 
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WHARFEDALE PRINTING MACHINE. 
CONSTRUCTED BY MESSRS. FURNIVAL AND CO., ENGINEERS, REDDISH, NEAR STOCKPORT. 





impressions are placed singly between the mill- 
boards to avoid getting a ‘‘ set-off.” Owing to the 
impressions being of different sizes, separate piles 
are made for each size, and are placed one above 
the other in the press, but are separated by means 
of flat iron blocks about 2 in. thick, so as to distri- 
bute the pressure. The hydraulic press can hold 
10,000 impressions, and is designed for a total 
pressure of 250 tons. The press is charged in the 
evening with the impressions, and they are left 
under pressure all night. 


LEetTeR-Press DEPARTMENT. 


The letter-press work in connection with the pro- 
duction of the maps themselves is limited to print- 
ing the lists of areas for reduction by photography 
for publication on the parish and county indexes, 
but indirectly a good deal of work has to be done in 
printing the names and addresses of agents at the 
back of index maps, and in producing a variety of 
reports and catalogues of the maps. 

There is nothing — in the work of this de- 
partment, except a Wharfedale printing machine, 
which deserves some notice. This machine, which 
was manufactured by Messrs. Furnival and Co., of 
Reddish, is of the size known as ‘‘ quad demy,” 
and can take a form 35 in. by 45 in. The perspec- 
tive view on the present page clearly shows the 
general arrangement of this machine. 


as the carriage is much shallower and the pressure 


less, the roller paths are placed higher up and are 


hidden in the figure by the top flange of the side 
frame ; there are four roller paths in order to get a 
better distribution of the pressure, and the carriage 
is supported by forty-eight small rollers of 34 in. 
diameter. 

The motion is given to the cylinder by racks on 
the carriage and toothed wheels on the cylinder, 
one fast and the other loose, as in the zincographic 
machine. The pressure is regulated by set screws, 
by means of which the bearing of the cylinder can 
be raised or lowered. A powerful brake worked by 


a lever and cam is applied to the cylinder, and there | 
is also an arrangement to insure that the cylinder | 


shall start from the same point for every impression. 
The cylinder of the machine after being turned in the 
lathe is ground in a special emery grinding machine 
so that its surface is truly cylindrical and perfectly 


smooth. Itis found that thus ‘‘truing” the sur- 
face of the cylinder improves the work turned out 
by the machine, and that also less time is required | 
‘in ‘* making ready.” 

The arrangements for obtaining a uniform dis- | 


vents undue tension coming on to the rope at that 
time. 
WorksHops. 
Small workshops are maintained in which the 
repairs to the printing and other machinery, 


tribution of ink are good, and the ink is thoroughly |‘ &c., are effected, and in which a variety of spe- 
broken up and distributed, To prevent the for- cial Survey articles are made; such, for example, 
mation of lines of ink, the riders placed on the ‘as levelling staves, offset staves, surveying chains, 
\inking rollers are geared to give them a longitu-| &¢. The machine tools in these workshops are of an 
'dinal motion. The feeding table is placed at the | ordinary description, and the motive power is ob- 
_ back of the machine, and is provided with a needle tained from a central valve Willans engine of the 
| registering apparatus, which, however, is only re- | same size and type as the one driving the printing 
quired when an exceptionally good register is machinery already noticed. This engine was com- 
jneeded. The sheet, when printed, is taken off the | pletely taken to pieces for inspection a short 


The me-| 
chanism for giving the tv-and-fro motion to the | 
carriage carrying the form is similar to that adopted | 
for the lithographic machine (article No. VII.), but | 


printing cylinder by an automatic arrangement, 
consisting of a wooden cylinder and flyers as shown 
in the figure. The wooden cylinder is fitted with 
a number of grippers to take the impression off the 
printing cylinder and conveys it to a set of moving 
tapes whence it is lifted off by light wooden flyers | 
|on to the table placed above the inking rollers. 
| This table can be hinged out of the way when the 
form has to be changed, and the supports of the 
| table are arranged as a rack to receive the rollers. 
An improvement lately introduced into the ‘‘ taking 
| off” arrangement is that it can be lifted up at either 
| end so that the printer can get at any part of the 
| printing cylinder ; in this way, also, the impressions 
‘can be taken off by hand, which is occasionally 
of advantage. (In the figure the ‘‘ taking off” 
arrangement is shown lifted up at the cylinder 
end. ) 

The machine is fitted with Furnival’s check 
arrangement, by means of which the cylinder, 
printing apparatus and gripper arrangement are 
all stopped instantly with the cylinder; this is 
operated by depressing a small lever placed close 
to the hand of the machine-minder, the effect | 





being to throw the driving strap on to the loose | 
pulley and at the same time to apply a powerful 
rake to the flywheel of the machine. The 
machine, which can print 1000 impressions an 
hour, is very substantially made; the racks and 
geared wheels of the cylinder are cut from the 
solid and the workmanship is excellent. 

The machine is driven from a countershaft which 
in its turn is driven by a rope from the shafting in 
| the workshops about seventy yards away. n the 
| countershaft is a heavy flywheel which, it is found, | 
| materially assists in driving the machine uniformly, | 
and is especially useful when starting, as it pre- | 


| time ago after running for two years, and it was 
|found that the only parts that had worn were the 
| eccentric pins and bushes. 
and piston rings were burnished but not worn in 
the least. 


The cylinders, trunks, 


As already mentioned, this engine drives 
the letter-press printing machine, but it also drives | 
a 4000-watt dynamo by means of a belt. In the 
winter months the dynamo charges accumulators 
during the daytime, but as soon as it gets dark the 
dynamo is switched direct on to a lamp circuit. The 
conditions of this installation are peculiar, inasmuch 
as the light is only required for an average of about 
two hours during the winter months, and not at all 
insummer. In consequence it is found possible, 
even during the shortest days, to keep two sets of 
accumulators charged and run the dynamo direct 
on the lamps as well. 


LITERATURE. 


Reports on the Mining Industries of New Zealand, 1887. 
Wellington : Government Printer. _ 
THE departmental papers on the mining industry 





|of the colony of New Zealand, which have been 


laid before the Colonial Parliament, are issued in 
book form as a yearly report on the industry. They 
comprise the report by the Minister for Mines to 
the governor of the colony, and the reports to the 
minister from the district officers of various grades 
upon the different varieties of work under their 
observation and charge ; also much information of 
interest concerning mining in other parts of the 


| world. 


In a recent review of the ‘‘ Handbook of New 
Zealand Mines”* we dealt somewhat fully, both 


* See ENGINEERING, page 53 ante. 
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statistically and historically, with the matter under 
notice. In this instance much of the information 
contained in the handbook is again recorded, but 
as there are some fresh subjects of interest, we will 
briefly refer to them. 

The principal mining in the colony is for gold, 
and to the finding of this much of the present 
advancement and prosperity of the country is due. 
Of late years the finding of coal has added a branch 
of mining which promises to prove an extensive 
industry, and one highly valuable to the com- 
munity. Silver, copper, antimony, chrome, man- 
ganese, and hematite ores, also Kauri gum, are the 
remaining branches of mining followed in New 
Zealand. The subjoined Table shows the values of 
the various metals and minerals produced since the 
year 1853 to the end of 1886: 





Metal or Mineral. Quantity. — 
Gold ... kee. Oe 11,081,345 43,488,735 
Silver... ri a 476,656 121,268 
Copper ore ..._ tons 1,392 17,787 
Chrome ore... ,, 5,666 37,367 
Antimony ore < 885 9,515 
Manganese ore ,, 12,3514 44,419 
Hematite ore 7 51 220 
Mixed minerals _ ,, 13,542 51,680 
Coal exported oh 150,465 154,814 
Coke i if 3,5554 5,588 
Coal, consumed in 

colony = 3,751,709 1,875,963 
Kauri gum a 104,400 3,943,152 
Total value 49,750,508 


The position of the miner is contrasted with that 
of the agriculturist, and by statistics it is shown 
that the average gain ay! head of population so 
employed is 106/. 13s. 5d. in the former case, and 
51l. 128, 2d. in the latter. The digging for Kauri 
gum appears to be a highly profitable industry, for 
according to official returns the average earnings 
per head amounted to 2001. 16s, 5d. ; the number of 
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people so engaged during the past year was 1283, 
and the total earnings for that time 257,653. By 
calculating from the goldfields revenues, and esti- 
mating the indirect taxation through customs duties, 
it is stated that the mining population returns to 
the State by way of taxation ‘‘a trifle under 
71. 9s. per head” per annum. 

The mining industry of the colony is held in 
high repute, and the Government spend large 
sums of money to promote and foster it; this is 
chiefly in the direction of constructing roads and 
tracks into districts difficult of access, thereby 
cheapening carriage, which is one of the heaviest 
handicaps on mining ; the Government have also 
assisted liberally towards the construction of long 
water races for hydraulic mining, and in the giving 
of substantial rewards for the discovery of new gold- 
fields. 

To aid prospecting the Mines Department im- 
ported some large diamond drills, but these were 
found to be too heavy and cumbersome for transit 
from place to place. Latterly some small portable 
diamond drills have been imported from America, 
and their convenience and utility are very highly 
commended. 

The Government have not forgotten the all- 
important element of education, and have esta- 
blished schools of mines or schools for technical 
education in all the important centres of the colony ; 
the report states: ‘‘It is really astonishing to 
learn of the good work done in the direction of 
teaching not only the adult miner, but the youth- 
ful student as well ; and so eager are all classes that 
attend these schools to acquire knowledge and in- 
formation on subjects connected with minerals and 
their analysis, that they have formed themselves 
into local bodies in several centres, and have sub- 
scribed handsomely towards funds for the erection 
of buildings, and had the same fitted up with con- 
venient laboratories with assaying furnaces capable 





of testing the component parts of any ore or other 
mineral that may be met with.” 

Particulars are given of an interesting installation 
at the Phoenix Company’s works, Skippers’, whereby 
a 30-head stamper battery and a stone breaker are 
driven by electricity, generated by two Brush 
dynamos driven by a water-wheel ; this power is 
conveyed a distance of 1? miles by a copper wire 
4 in. in thickness to a motor of Victorian construc- 
tion, fixed at the crushing battery to drive the 
stamps ; the motor is driven at a speed of 350 revo- 
lutions per minute. The electromotive force trans- 
mates from the generators is estimated to be 2000 
volts. 

Voluminous tables of statistics accompany the 
papers, and also detail drawings of machinery both 
for gold milling and hydraulicking. 





A Treatise on Mine Surveying. By Bennett H. Broveu, 
London : Charles Griffin and Co, 

The opening pages of this book are devoted to an 
elementary discussion of the uses and practice of 
surveying, in which the somewhat startling state- 
ment is made, viz. : ‘‘ The chain may be left half an 
inch longer than the true length, since it can rarely 
be stretched perfectly horizontally, or drawn out 
into a perfectly straight line.” It is a matter of 
regret that such incorrect advice as this should be 
embodied in a manual of surveying. 

As the magnetic needle is frequently entirely 
depended upon, in underground surveys, a chapter 
is added pointing out its unreliability and varia- 
tions, and descriptions are given whereby the true 
meridian may be obtained. Particulars are given 
of several kinds of instruments used in rough sur- 
veying, together with examples of field notes. 

A chapter is devoted to the theodolite, several 
patterns of the instrument are dealt with, and the 
methods of arranging the several adjustments are 
described in detail. Surface surveying with the 
theodolite is described ; plotting the survey ; and 
calculating areas. 

Levelling is dealt with ina chapter ; the methods 
of working with the theodolite, as well as with 
the level are described, and examples given by 
which level books may be kept. Directions are 
given whereby the adjustments of the instrument 
may be effected, but the instrument instanced by 
the author, collimation screws of which should never 
be moved after leaving the maker’s hands, is out- 
side our knowledge ; altogether we consider the 
methods suggested for carrying out the permanent 
adjustments decidedly roundabout and cumbersome. 

A chapter is devoted to the means of making 
connections between surface and underground sur- 
veys ; the most perfect method recommended is 
that which was employed by Mr. Richardson, the 
engineer of the Severn Tunnel, when determining 
the underground centre line of that work. 

The method of measuring distances by telescope 
is described; the ranging of straight lines; the 
setting out of curves; the driving of levels, &c. 
Several problems in mine surveying are discussed, 
specimens of mine plans are shown, and hints given 
as to draughtsman’s work. 

The concluding chapter of the book is on ‘‘ Appli- 
cations of the Magnetic Needle in Mining.” The 
author shows how it may be used in exploring for 
masses of iron ore, and also for determining the 
direction of bore-holes of diamond and other drills. 

The Appendix consists of a number of questions 
culled from various examination papers. The in- 
formation contained in the book is given in a con- 
cise manner ; it is of an elementary character, and 
will no doubt prove useful to young students. 





A Handbook of Electrical Testing. By H. R. Kempr, 
Technical Officer, Postal Telegraphs. Fourth Edition. 
Adopted by the Postal Telegraph Department. London 
and + York : E. and F. N. sem 

When a work has reached its fourth edition, as this 

has done, the task of the reviewer becomes very 

light. It is evident that the author has either 
ministered to the requirements or suited the tastes 
of a large circle of readers, and that the object of 
his eoek has been more or less successfully fulfilled. 

This is particularly true in the case of a handbook 

of electrical testing, for every time it is referred to 

its methods are subject to scrutiny and comparison. 

Errors, if they exist, will be speedily detected, 

since they must lead to results which will be con- 

tradicted in practice, while cumbrous processes of 
taking measurements or of prosecuting researches 
will soon be abandoned for more expeditious devices, 
when brought into daily use. Mr. Kempe’s posi- 


i 
q 
hk 
f 
i 

















638 





ENGINEERING. 


[June 29, 1888. 








tion in the postal telegraph service has provided 

him with a splendid opportunity of becoming 

acquainted with the multifarious problems which 

present themselves from time to time. He has a 

wide knowledge of the wants of his readers, and 

thus can address himself to them with a. directness 
hardly possible to an author less intimately 
acquainted with their needs. He is within reach 
of their criticism and complaints, and before a new 
edition of his book appears he can amplify and 
amend it wherever it has been found incomplete. 

We learn in the preface to the volume before us 

that much new matter has been added, and that 

the author has taken advantage of many friendly 
suggestions which have been made to him. The 
result is a very complete work on electrical testing. 

The work is written, chiefly, for telegraph engi- 
neers, but it has considerable value for all classes 
of electricians. The descriptions of the leading 
instruments, their methods of adjustment and cali- 
bration, and the various methods of their applica- 
tion, are matters which should be known to all who 
deal with electricity, even if such matters as 
elaborate tests for faults are beyond their require- 
ments. There is certainly no place for learning the 
principles of electrical measurement so good as the 
testing room of a submarine cable works. There 
the exigencies of practical commercial work are 
combined with extreme accuracy through a wide 
range of operations. The man who has thoroughly 
mastered this class of work is well equipped for 
any other electrical preblem he may meet with 
in subjects beyond the scope of this book. 

Lectures on Water Supply, Rainfall, Reservoirs, Conduits, 
and Distribution, delivered at the School of Military 
Engineering, Chatham. By Avex. R. Binniz, F.G.S., 
¥.M.S. Second Edition. Chatham: Printed by W. 
and J. Mackay and Co. ; published by the Royal Engi- 
neers’ Institute. 

The second edition of these excellent lectures on 
the subject of water supply, contains one marked 
improvement, in that the prices of the various 
articles mentioned are given, an innovation that 
must prove of great service to the engineer. One 
of the greatest recommendations of this work is its 
very moderate dimensions, there being only 83 
pages of printed matter, and this compactness has 
not been obtained by the sacrifice of either lucidity 
or completeness, but by the careful avoidance of 
any mere padding, or writing simply for the sake of 
writing. The lectures are four in number, the first 
being devoted to a consideration of the fluctuations 
in the annual rainfall and the amount of the flow 
that is in different cases available for supply, the 
different points being well illustrated by diagrams, 
which in themselves are worthy of attentive study. 
The second lecture treats of the amount and quality 
of the supply to be provided, as well as of the 
sources from which itis to be drawn. The question 
of compensation water is also considered in this 
lecture, which is concluded with some remarks on 
the choice of the site for an embankment, and for 
the puddle trench. Information as to the actual con- 
struction of the reservoir embankment is to be found 
in the third lecture, that of earthen embankments 
being most fully treated, whilst the remarks on 
stone embankments are very meagre. The outlets 
of the reservoir are also considered in this connec- 
tion, the old practice of putting the pipes through 
an earthen dam being justly condemned and its 
dangers pointed out and illustrated by accounts of 
different cases of failure that have resulted from 
this cause. The last lecture deals with the distri- 
bution of the water, and is full of information and 
practical hints on this subject, conduits, pipes, ser- 
vice reservoirs, street mains, valves, meters, and 
house fittings being described in turn. The volume 
is illustrated by forty folding plates, in addition toa 
number of diagrams in the text, and forms a valuable 
addition to previous literature on this subject. 
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STEAM SANDING APPARATUS FOR 
LOCOMOTIVES. 
On page 637 we illustrate Messrs. Holt and 
Gresham’s steam sanding apparatus, which is manu- 
factured by Messrs. Gresham and Craven, of the 








Craven Iron Works, Ordsal-lane, Manchester, and 
is now being largely adopted by railway companies, 
as it completely gets over many of the difficulties 
arising with the old method of letting the sand 
fall by gravity on to the rail. When this was done, 
owing to the small velocity with which the sand 
issued from the sand pipe, it was very liable in a side 
wind to be blown off so as to fall clear of the rails. It 
was, moreover, very wasteful of sand, as it was im- 
possible to regulate the delivery so as to give a con- 
stant and even supply during any considerable time. 
All these objections are, however, obviated in the new 
apparatus, as the sand is delivered at a high velocity 
directly to the point of contact of the wheel and the 
rail, and the amount supplied can be perfectly con- 
trolled. The apparatus is constructed as follows: At 
the bottom of an ordinary sand box is fitted a sand 
trep atab. The sand falls down the pipe a, and on 
reaching } passes through the opening shown, and were 
it not for the vibration of the engine, would take up a 
sloping position as shown by the inclined dotted line. 
Owing to this vibration, however, it finally takes the 
position shown by the horizontal dotted line, at 
which it remains till steam is turned on through 
the ejector shown at the bottom of the sand pipe. 
When this is done the flow of the steam produces 
a partial vacuum in the sand pipe, causing air to be 
drawn in through the air inlet d. This air is deflected 
down on to the sand, as shown by the arrows, and 
carries it with it over the weir c down the sand pipe 
to the ejector, which blows it on to the rail. The hole 
g, shown in front of the ejector nozzle, is to prevent 
sand accumulating there when steam is shut off, which 
would otherwise occur. The valve through which 
steam is admitted to the ejector is of special con- 
struction, and forms a very important portion of the 
apparatus, as it is necessary that any steam leaking 
past this valve shall not be permitted to reach the 
sand, and make it damp, as this would interfere with 
the proper working of the apparatus. To prevent 
this a valve of the plug type is made use of, in which 
the steam is admitted to the centre of the plug, pass- 
ing out by a side opening when the ejector is at work. 
Atall points where leakage may occur — are cut 
to intercept, and these are connected with a drip 
pipe, which discharges into a warm spot below the 
tootplate, so that there is but little chance of the pipe 
getting blocked by frost. 





THE PARIS EXHIBITION, 1889. 

Our two-page illustration this week conveys a clear 
idea of the progress made with the works of the Paris 
International Exhibition, up to the first of the present 
month. The most conspicuous object in the top view 
ts the Eiffel Tower, which has now reached a height of 
nearly 400 ft., considerably higher than is shown in 
the engraving. The long ranges of sheds in the fore- 
ground are the Galeries des Industries Diverses, which 
will be devoted to the display of miscellaneous in- 
dustrial exhibits ; of course, by far the greater part of 
the space will be devoted to France, but the large 
location allotted to this country, and which apparently 
will be insufficient for the requirements of our exhi- 
bitors, will form a conspicuous feature of this part of 
the Exhibition. The scaffolding shown in the centre 
of the engraving behind the Industries Diverses 
galleries, marks the place where the Fine Arts building 
will be erected, and that between the Eiffel Tower and 
the Trocadero Palace will be the building for the dis- 
play of the liberal arts. On the left of the engraving 
is the Avenue Suffren, in which, about midway of the 
length of the Champ de Mars, will be the Porte Rapp, 
the principal entrance to the Exhibition. The British 
section in the Galeries des Industries Diverses adjoins 
this entrance. 

The lower illustration shows the progress that had 
been made with the Machinery Hallup to June 1. This 
enormous structure, which will divide the admiration 
of the public with the Eiffel Tower, is being advanced 
rapidly ; as will be seen, it adjoins and is parallel to 
the Avenue de la Motte-Piquet, and faces the Ecole 
Militaire. Werecently published detailed illustrations 
and descriptions of the Machinery Hall (see pages 459 
and 536 ante). 








THE KRIEGSTETTEN EXPERIMENTS ON 
ELECTRICAL TRANSMISSION OF POWER. 
To THE EpiToR OF ENGINEERING. 

Srr,—I am sorry to see in last week’s issue that Mr. 
Manville encourages the very misleading assertion that 
these experiments afford proof of a commercial efficiency 
of 75 per cent. I consider it a very serious matter indeed 

in auy way to promulgate such a doctrine, 

Now if I had been asked to make these tests I would 
have got an old boiler or other suitable cistern, and for 
the space of, say, two or three minutes, I would have 
carefully measured the water from the turbine, and at 
the motor end I would have at the same time measured 
the water pumped, taking, of course, the height into 
account in both instances, then I should have got the real 
commercial efficiency—and in comparison with which the 
“Gauss determinations” and such like measurements 
were for nine-tenths of your readers mere twaddle. 








I deny altogether that we are not talking of steam 
engines, We are talking of that which implies prime 
movers of every kind, and how their power at a distance 
may be utilised ; why are we tied to turbines? the elec- 
tricians dealt only with the work of the dynamos, and if 
they had been content to speak of their loss only I would 
not have interfered, but regarded it as so much eolid in- 
formation got, 

As to turbines, Mr. Manville has actually tenders from 
two first-class firms to give him under a penalty turbines 
fully up to 75 per cent.; let me entreat him to accept 
both offers, and when he has got them to work and 
measured the efficiency, as I have suggested, he will be 
exactly in the position I occupy as I write, one more 
victim of misplaced confidence. 

That those who have made him the offer most implicitly 
believe it I do not for one moment dispute. 

But, Sir, in the case of turbines, as with dynamos, 
their great drawback is their intense speed ; it is very 
seldom the work required permits the power to be utilised, 
except at an enormous loss in gearing or belting--see my 
letter to you of January 20, where over 60 per cent. was 
lost at the railway station in Cincinnati. 

Having avoided the ‘‘ commercial ” question Mr. Man- 
ville says, “‘Surely Mr. S. does not mean to tell us he 
would transmit 50 horse-power by ropes for a distance of 
Jive miles, and give us back 45 per cent.,” &c. 

ow, if we are to deal with such extreme cases as this 
(I was referring to the results I gave you in my experi- 
ments last January, page 73), let me advise him to get a 
very good book, ‘* Use of Belting,” by Cooper, Messrs. 
E. and F. N. Spon, and at page 271, line 31, he will find 
these words speaking of ropes: ‘‘ Mr. Hirn has shown that 
power may be practically and profitably transmitted thus 
for a distance of several miles. To take an example, he 
proves that 120 horse-power may be transmitted about 
124 miles, and that the loss by uselessly expended power 
in the transmission even to that extreme distance, shall 
leave at the very least 90 horse-power available at the 
remote end;” and page 269: ‘* The wire ropes are thus 
found to hold perfectly and not to wear sensibly for long 
periods.” ‘‘Would any other gen’l’man like to ask me 
anythin’? ” 


Durham, June 23, 1888. 


‘A NEW TYPE OF ENGINE.” 
To THE EpiTor oF ENGINEERING. 

Srr,—Your correspondent, Mr. G. F. Buck, is, I think, 
in error in ascribing the invention of the triangular con- 
necting-rod to Mr. Loftus Perkins; you will find the 
same plan in vol. iv., 1867, of your paper, page 504, oy a 
Mr. Norman Wheeler, of New York, called a ‘‘ tumbling 
beam engine ;” the same contrivance was re-invented and 
patented by Mr. Joseph Bernays some years later. 


Yours truly, 
Naples, June 19, 1888. 


Yours faithfully, 
A. L. STEAVENSON, 





C. Brown. 





To THE EDITOR OF ENGINEERING. 
Srr,—Judging from the tenor of the letters written in 
answer to mine of June 14, it is evident that my object 
in writing has been considered simply to open up that 
‘interminable controversy” on the Perkins system, which, 
to quote your article of July 22, 1887, is “‘ happily now at 
rest.” 
Any reference to the performance of the Perkins engine 
of to-day I was careful to omit, and merely pointed out 
two things—first, that, although Mr. Perkins’ engine and 
boiler are almost universally condemned and abused, yet 
all the most advanced engine builders are quietly 
appropriating some of its chief features ; and second, that 
the steam engine is getting a very old machine, and 
develops with remarkable slowness—in support of which 
latter assertion I pointed out that Jacob Perkins invented’ 
and made triple-compound engines in the year 1828. 

At that time very low pressures were in use, and the 
expansive properties of steam, first utilised by Watt, were 
being taken advantage of. Asa pupil of Watt, and fully 
appreciating his great achievements, Jacob Perkins saw 
that the way to improve the steam engine was to com- 
mence the expansion curve from a higher point, not from 
any particular point, but from the highest point attainable. 
From the daysof Watt to the present, ‘* authorities” on 
the steam engine have been fixing that point. First it 
was 5, then 10, then 20, and so on, each pressure being 
declared to be the pressure, until at the preseut we have 
160 lb. What are we to believe? Have we settled it at 
last ? and, if so, why, or what is to be the pressure? Watt 
expanded his low-pressure steam in one cylinder, a prac- 
tice followed by Jacob Perkins with his high-pressure, 
but with results little superior to Watt’s. Then Perkins 
settled a question which it bas taken sixty years to bring 
home to the minds of those coming after him, namely, 
that if the expansive properties of steam are to be taken 
full advantage of, expansion must be carried out in 
separate cylinders. Thus, amongst a host of other great 
inventions and discoveries he designed and built triple 
compound steam engines, probably not realising how far 
they were ahead of his time. 

Since the days of Watt, who has done more? If suc- 
cessful commercial enterprise be considered as improve- 
ment, one could name a score, foremost amongst which 
such names as Elder, Penn, Maudslay, and Humphrey 
might stand. 

att discovered that steam in doing work turned into 
water, to mitigate which he added a ‘‘ steam jacket” to 
his cylinder. Prodigious respect and reverence is pro- 
fanned: (especially in Scotland) for the memory of James 
Watt, for his work connected with the steam engine. Is 
his teaching respected too? Have engineers settled the 
question of steam jackets? Nothing like uniformity of 
opinion on engines exists ; here is an engine expanding 
in one cylinder, there one expanding in three, another ex- 
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panding in two, another not at all; a few with jackets, 
and the rest without. Who is right and who wrong? 

hat is the unfortunate student of the steam engine to 
do? Do his teachers put the case plainly before him and 
point out all the different courses open? The steam 
engine has been called a great “‘aid to civilisation,” and 
doubtless itis; why not, therefore, build the best? Of 
course there are a host of manufacturers who have to do 
with the steam engine for money-making purposes only, 
and naturally don’t want to improve; the longer people 
will buy their old contrivances the better they like it. 
As a corrective to these we have a large body of scientific 
men, professors, and others, who are, or ought tobe, quite 
disinterested and earnest seekers after truth. Surely if 
they see improvement, or even signs of improvement, be 
it ever so humble and downtrodden, is it not their busi- 
ness to rescue and help it ? 

If they are only to teach what is ‘‘successful” (i.e., 
what happens to suit the public taste), and to ignore all 
else, what inducement has any one to make improvements 
—does not such ‘‘ teaching” do more harm than good? - 

I have tried, Sir, in these two letters, which you have 
honoured with a place in your paper, to abstain from 
taking either side in the discussion which they may raise, 
and merely to point out facts which ought to be patent to 
all. The ideas which I have endeavoured to bring before 
your readers are, I am convinced, only such as would be 
suggested to the mind of any thoughtful person by an wn- 
biassed contemplation of the history and present state of 
the steam engine. Why, therefore, a correspondent sign- 
ing himself ‘A Clyde Fitter” is so ready to impute 
interested motives to my words is hard to understand. 
Who he is and what his motives are for so carefully evad- 
ing questions raised and substituting others of course Ido 
not know, but perhaps he will allow me to request him 
not to associate my name with statements which I do not 
make, and which, moreover, are obviously nothing to do 
with the matter in hand. 


17 


G. F. Buck. 
Hemstall-road, West Hampstead, June 27, 1888. 
P.S.—The vessel to which I alluded is the Ariete, built 
by Messrs. Thornycroft and Co.; mean speed on mea- 
sured mile, 26.003 English knots per hour. She carries, 
unless I am misinformed, a yes boiler, uses distilled 
water, and her engines are triple compound. 





THE PERKINS ENGINE. 
To THE EDITOR OF ENGINEERING. 

Srr,—Seeing many letters in your valuable paper re- 
specting the Perkins engine, perhaps some of your corre- 
spondents can state how the s.s. Irishman has answered. 
This vessel was fitted with the Perkins engine and boiler 
in 1879, and, I believe, under the personal superintendence 
of Mr. Perkins, the work being executed by Messrs. Steel 
and Co., Greenock. The trial trip was on October 23, 
1879, on the Clyde, and Mr. Gray, assistant secretary of 
the Board of Trade, was present, and many gentlemen 
and superintending engineers representing various steam 
shipping lines expressed themselves highly satisfied at the 
results of the several trials and tests the engines, &c., 
were put through. As I have lost sight of this vessel, it 
will, I think, be interesting to many to know how the 
test of time has told upon these engines and boilers, and 
I have no doubt but some of the many who were at the 
trial trip will be able to give a record of what the boat 
has done since. Yours truly, 

June 27, 1888, A ConsTANT READER, 





THE “ZEPHYR” ENGINE. 
To THE EDITOR OF ENGINEERING. 

S1tr,—The interesting experiments between water and 
petroleum spirit in these engines presented themselves to 
my mind in this form ; and am I wrong? 

1. A fixed quantity of petroleum burnt per minute 
under pressure and therefore independent of heat escaped 
up the chimney, &c. 

2. An engine permitted to take all the heat offered 
to it. 

3. Water, and petroleum spirit used as the medium in 
the boiler alternately. 

Result : Nearly five times the power given with the 
spirit that the water gave. 

Therefore much more heat taken up by the spirit than 
by the water in the unit of time; or, in other words, the 
spirit appears capable of taking up more heat in a given 
time than water, and so allows less to waste up the chim- 
ney =economy. 

Q. E. D. 


une, 1888. 
ENGLISH v. BELGIAN ROLLED GIRDERS. 
To THE EpitoR oF ENGINEERING. . 

Sir,—Within the last few months we have had to supply 
under contract in this colony a considerable number of 
wrought-iron plates and rolled wrought-iron girders, and 
the material and invoices for the same being now to hand, 
an investigation of the present cost to us yields the follow- 
ing results. 

Owing to the inability of agent in England to obtain 
the sizes of girders shecified for from English manu- 
facturers in iron, part of the indent is supplied in steel 
and part in Belgian iron. On these latter girders (some 
15 tons) freight, agency, and other charges come to rather 
under 2/. per ton. 

On the English steel girders, shipped from Liverpool, 
the same charges amount to 3/. 2s. per ton. 

On 25 tons of }-in. plates, 8 ft. by 4 ft., the charges 
amount to 2/, 15s. per ton. These plates are English. 

The conditions for payment, supply, sizes, &c., are such 
that a comparison may be fairly made, and the ports are 
parse ty ay Liverpool, and all were supplied by the same 
agent. For the English steel girders we shall receive the 











same price as for the Belgian iron ones, but they cost us 
some 45 per cent. more per ton, so we are hardly likely to 
Pay a second time for this information. 

he point, however, to which I would draw more 
especial attention is, If it pays foreign merchants to carry 
girders at such a rate (not special) that all charges do not 
exceed 2/. per ton, why cannot English manufacturers 
arrange for their goods to be carried to their destination 
at equally low rates instead of paying 50 per cent. more 
for the same services ? 

In the colonies the cost of material to us is its first cost 
plus all charges incidental to its delivery added, and our 
experience is that much too little attention is paid to the 
amount of these latter charges, and as a consequence trade 
not only goes to foreign ports but the orders for goods to 
foreign manufactories, 

T an, Sir, yours faithfully, 
C. W. Barnett, A.M.I.C.E. 

Penang, May 23, 1888. 





VICTORIA STATION ROOF, LONDON, 
CHATHAM, AND DOVER RAILWAY. 
To THE Epiror oF ENGINEERING. 

Sir,—Being at Victoria Station a few days since, I 
noticed that a great many of the diagonals in the main 
trusses were buckled, more especially in the right hand 
span as you enter the station; some of them being as 
much as 4 in. or 5 in. out of the straight. 

The trusses do not all seem to be failing in the same 
manner; for while some are failing as in Fig. 1 (the 
buckled members being shown by dotted lines), and which 
seems to be caused by some force acting on the right-hand 
of truss, depressing that side, and hugging the opposite 
side of the truss ; others fail by the top of the truss coming 
down and buckling the diagonals on both sides, as shown 
on the left-hand of Fig. 1. 

There can be no doubt that some of the members are 
being subjected to stresses which they were never intended 
to take, and if you stand at the further end of the station 
and look towards the booking office, the distortion of 
some of the main ties is very apparent, for some are 
flattened and others are raised in the centre. 


Fig. . 











Fig.2. (ex ol =) 
aa 

The whole of the diagonals are ties, and totally unable 
to take any compressive stress, and that such stress does 
come upon them is evident by the number which have 
porsche 

There are a great many girders of the (double brace with 
vertical) type in different parts of the roof, and in them 
the whole of the diagonals are ties, and these which theory 
would show to be in compression are most of them 
buckled. 

Fig. 2 is a longitudinal girder carrying the roof between 
the main trusses at the point marked in Fig. 1. The 
- monogeat which have buckled I have shown by dotted 
ines. 

To those interested in the discussion of this class of 
girder at present being carried on in this paper, this roof 
offers a good practical illustration. 

I am, Sir, yours truly, 
C. H. Gaz, Stud. Inst. C.E. 

June 16, 1888. 








VORTEX BLAST PIPES. 
To THe Epiror or ENGINEERING. 

Str, —I have noticed of late in home and foreign tech- 
nical literature a good deal about vortex blast pipes. I 
well remember such blast pipes being in use, by way of 
experiment, on the Caledonian Railway, Glasgow, in 1867. 
The idea of vortex blast, so far as my knowledge goes, 














was then applied by a well-known Glasgow engineer, Mr. 
Alexander Morton, of ejector condenser fame. Thus the 
vortex blast is not of recent date, but I believe its appli- 
aie as per inclosed sketch for a special purpose is quite 
novel, 

The Grazi and Tsatitsin Railway, South-East Russia, 
have, on my recommendation, adopted the automatic 
vacuum brake for passenger stock, and while having the 
ejectors fitted to the locomotives, it was arranged that the 
pipe leading steam and air from the ejectors should enter 








the centre of the blast as shown, with the object of in- 
creasing the vacuum by utilising the blast force from the 
cylinders, as well as to obviate noise at stations. Both 
these objects have been fully attained in two years’ prac- 
tice, with possibly an economy in steam in maintaining 
a constant vacuum while running—a vacuum while run- 
ning of from 26 in. to 27 in. being quite usual with a 
very small ejector. I may state the train pipes are 1 in. 

re. 

I remain, Sir, yours very truly, 
Tuomas URQUHART, ae Supt. 
Borisoglebsk, S.E. Russia, June 11, 1888. 





LAUNCHES AND TRIAL TRIPS. 

On Thursday, the 14th inst., the new s.s. Frankfort, 
which has been built by Earle’s Shipbuilding and Engi- 
neering Company, Limited, Hull, for the Yorkshire Coal 
and Steamship Company, Limited, Goole, for general 
cargo trade, was taken on her trial trip. She has the fol- 
lowing dimensions: 240 ft. by 33 ft. by 15 ft. depth of 
hold. Her engines, which are on the triple compound 
principle, have cylinders 20} in., 3lin., and 54 in. in dia- 
meter by 33 in. stroke, and are supplied with steam from 
two steel boilers made for a working pressure of 160 lb. 
per square inch. On the measured mile, an average of 
three runs showed a mean speed of close on 12} knots at 
92 revolutions. 


The new steamer Drumburlie, built by Messrs. Robert 
Thompson and Sons, of Sunderland, to the order of 
Messrs. Gillison and Chadwick, of Liverpool, was taken 
on her trial trip on the 20th inst. Her dimensions are: 
Length, 305 ft. ; breadth, 39 ft. 8in. ; depth of hold, 25 ft. 
The vessel is classed 100 A 1 at Lloyd’s, and has a dead- 
weight capacity of nearly 4000tons. The engines, which 
were supplied by Messrs, The North-Eastern Marine 
Engineering Company, Limited, of Sunderland, have 
cylinders 234 in., 38ia., and 62in. in diameter, by a 
stroke of 42in. There are two double-ended boilers of 
large size. On the trial trip the engines ran exceedingly 
well, but owing to the unfavourable weather, it was not 
possible to take runs on the measured mile. Both tho 
vessel and her nag have been built under the super- 
—— of Messrs. Flannery and Blakiston, of Liver- 
pool, 





The Pacific Steam Navigation Company’s new screw 
steamer Quito, just completed by Messrs. Laird Brothers, 
made her official trial trip in Liverpool Bay on Saturday 
the 23rd inst., running for about five hours consecutively 
at full speed, the engines working at about 90 revolutions 
with 150 lb. to 160 lb. steam, and developing upwards 
of 900 indicated horse-power, which is 100 in excess of the 
contract. The speed ascertained by log during several 
hours was about 124 knots, and over the measured mile 13 
knots. The Quito is about 225 ft. long over all, with 
35 ft. beam and 224 ft. depth to upper deck, and measures 
about 1270 tons old measurement. She is built of steel 
and is fitted with triple-expansion engines. The Quito is 
the twelfth vessel built by Messrs. Laird for the Pacific 
Steam Navigation Company. 


On Monday, the 25th inst., there was successfully 
launched from the shipyard of Messrs. Edward Finch 
and Co., Limited, of Chepstow, a splendid new steel 

addle saloon steamer built to the order of Sir William 

homas Lewis, of Cardiff. The vessel, which measures 
170 ft. by 22 ft. by 9.6 ft., is built wholly of Dowlais steel. 
The vessel is divided into nine water-tight compartments 
by means of extra strong bulkheads, so that she is prac- 
tically unsinkable. She is being fitted with oscillating 
surface-condensing engines of 750 horse-power effective, 
capable of driving the vessel at a speed of 17 miles per 
hour, Her boilers are of Navy type, with four fur- 
naces 3 ft. 6 in. in diameter and 6 ft. long for 110 lb. 
worl ing pressure. 

The new steel screw steamer Oporto, built to the order 
of Messrs. Leyland and Co., of Liverpool, by Mr. C. J. 
Biggar, of Londonderry, ran her trial trip on Tuesday, 
the 26th inst., when a speed of 10 knots was attained. 
The Oporto is 210ft. long by 27 ft. broad and 17 ft. depth 
of hold. She has been fitted by Mesers. David Rollo and 
Sons, of Liverpool, with compound engines indicating 
435 horse-power at 70 revolutions, steam at 150 lb. pres- 
sure being supplied by one boiler 13 ft. 8 in. in diameter 
by 10 ft. long. 





Recently the Cork Steamship Compoey's steamer 
Dotterel proceeded down the river on her official trial 
trip, after having her machinery converted to triple- 
expansion and being fitted with new boilers. Her cylin- 
ders now are 20 in., 32 in., and 52 in. in diameter respec- 
tively, with a stroke of 36 in. common to all three. There 
are two boilers, each of 12 ft. 6 in. diameter by 9 ft. 6 in. 
long, constructed to Lloyd’s requirements for a working 

ressure of 150 lb. per square inch, having three of 

rown’s patent ribbed furnaces 3 ft. 11 in. in diameter in 
each boiler. The engines ran very smoothly at 74 revo- 
lutions, and indicated 875 horse-power. ‘The average 
speed of the vessel was 11 knots an hour. Besides the 
alterations to the machinery, the vessel’s hull has had a 
thorough overhaul and been covered in aft. The entire 
work has been carried out by Messrs. David Rollo and 
Sons, engineers, under the direction of Mr. Kelson, the 
company’s engineer, and Captain Croft, the marine super- 
intendent. 








CANADIAN Rartways.—A line is proposed to be built 
from Port Arthur to Winnipeg. The new line will have 
water connection at Port Arthur. Its estimated cost 
4,000,0007. 
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THE 


“COMPACTUM” 
CONSTRUCTED BY MESSRS. JOHN KIRKALDY, 


Fig. 2. 











WE illustrate above a new type of fresh-water distiller 


for marine purposes, introduced by Messrs. John Kir- whereby the latter water may be delivered to the boiler | 
kaldy, Limited, of West India Dock-road, London. This | to make up waste. Both the last two pumps are tested | 


is a double distiller, the exhaust steam from the pumps | 
being used for evaporating water. In our illustra- | 


tions Fig. 1 is a front elevation, Fig. 2 a side eleva- | certainly an improvement on the older crude method | 


tion, Fig. 3 a plan, and Fig. 4a plan with covers re- | 
moved, 

The action of the apparatus is as follows; Steam 
at boiler pressure enters into the coils shown, by the 
closed pipe A, Fig. 4. The pipe ends in a blank flange, | 
and makes a half turn inside the main chamber of 
the apparatus, known as the evaporator. There is a 
similar arrangement of pipes B, Fig. 4, for taking the 
exhaust steam of the pumps. The evaporator is kept 
partially filled with salt water, there being an auto- 
matic arrangement of the nature of a ball-cock for 
maintaining the water at a uniform level. This is not 
shown in the engravings. There is a long gauge glass, 
Fig. 2, for showing the height of water in the 
evaporator. The heat from both the exhaust and 
the live steam evaporates the salt water, and the 
vapour collects in the top of the vessel and then 
passes to the cooler C, where it is condensed into 
fresh water of drinking temperature. Part of the 
coils in this cooler are for the latter purpose, 
and part are for condensing any of the steam from | 
the pipes A and B which may have escaped un- 
condensed from the evaporating chamber. After the 
gained water has been cooled it is passed through the 
filter D, and from thence is pumped into the storage | 
tanks. 

The set of apparatus from which our illustrations 
are taken is one of twenty-five which have been made 
for the Admiralty, The nominal capacity is 90 gallons 
wd hour, and they are tested to 128 An per hour 

or three hours. The weight of gained water is slightly 

in excess of the weight of steam used—both live and 
exhaust—in the evaporator. 
boiler had an evaporative efficiency of 8 lb. of water 
per pound of coal, rather more than 8 lb. of drinking 
water would be produced, and, in addition, the ex- 
haust steam from the pumps weuld be condensed ready 
for returning to the boiler. is the live steam used 
also for evaporation would be condensed as well, no 
boiler water would be lost at all beyond the small 
quantity due to accidental causes, such as leakage at 
glands, &c. As this could easily be made up from the 
gained water, there would be no occasion to introduce 
salt water into the boiler at all; in fact, sea water is 
only admitted to the evaporator, which is especially 
arranged for the purpose, and where the temperature 
is never very high. 


Supposing, therefore, a | 








SeaSuction 


|to the drinking tanks. There is an arrangement 


to double the boiler pressure. 

The system adopted by Messrs. John Kirkaldy is 
of getting up steam in a donkey boiler and condensing 
it into water. In the first place, the latter plan 
necessitates a separate boiler being set apart for con- 
densing, or for use with salt water; for, as is well 
known, the Board of Trade regulations require that 
no water that has been condensed from steam that has 
passed through engine cylinders, shall be evaporated 
in the boiler used for raising steam for condensing 
into drinking water. On the other hand, with the 
Kirkaldy arrangement the donkey boiler may be fed 
with fresh water, and yet be used for condensing 
purposes or driving winches, donkey pumps, &c., at 
pleasure. 

As might be expected from the steady rate of evapo- 
ration due to using steam for the purpose, the gained 
water is especially pure. We lately inspected some of 
these condensers, and tested the water given by them. 
The nitrate of silver test, which is practically un- 
failing in detecting the slightest trace of salt, gave no 
result, the water remaining perfectly clear, although 
the water fed to the evaporator was heavily satu- 
rated. 

With regard to material and finish, the whole of the 
coils and tubes have metallic jointing on the ends, and 
no soldering or jointing material is used. The pumps 
are of brass or gun-metal. The evaporator case is of 
brass, and the steam and vapour coils are of copper 
with gun-metal connections. The base-plate also is 
of brass, and the filter is of tinned brass or copper, and 
filled with animal charcoal and shingle. 

At the time of our visit Messrs. Kirkaldy had a 


the English Admiralty, and others for the Spanish 
Navy, being noticeable features in their shops, 








ROOTS BLOWER. 

WE illustrate on the opposite page an improved form 
of Roots blower, known as the Acme, which is now being 
manufactured by Messrs. Samuelson and Co., Limited, 
of Banbury. The chief novelty in this blower lies in 
the way in which the curves are struck to give 
the surfaces of the revolvers or pistons. In the old 
machine the compound convex curves, or contact sur- 
faces, were all struck from different centres, and the 
revolvers, when mounted between templates for dress- 
ing, were made to turn around these centres as axes. 





The Admiralty conditions are that these condensers 
shall be quite self-contained, and for this purpose it 
is necessary that there should be three pumps, viz., a 
circulating pump, a pump to return the waste steam 
to the boiler, and a pump to deliver the gained water 


| This, it is stated, necessitated a great deal of handling, 
for it is difficult to get the eight holes in each tem- 
plate perfectly concentric with the points from which 
|the major and minor curves of the pistons are de- 
scribed. Inthe new design, which we now illustrate, 


number of these distillers in hand, the machines for | 
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the above difficulties are overcome, and the machine 
has greater capacity on account of the diminished 
ends of the revolvers, and greater strength by reason 
of the shorter waist between the pistons. 

In Fig. 3 we give a diagram illustrating the 
manner in which the curves are struck. From fixed 
centres A A, with a radius equal to half the distance 
between these two centres, are described two equal 
circles P P, which are tangential to each other at T. 
These are the pitch circles ; within these pitch circles, 
and with a radius equal to three-quarters of them, are 
described two circles I I. These are knownas inscribed 
circles. Through the two centres A A is drawn a 
horizontalline X X, Again, through the same centres 
are drawn two perpendicular lines Y Y at right 
angles to the horizontal lines X X. Next with the 
lines O O are drawn within the pitch circle P P in- 
scribed squares S S with the apices at the top of the 
pitch circle P P. The lines O O extend beyond and 
outside the pitch circle. The lines O O O O cut each 
of the inscribed circles I I at the points marked 
KKKK._ The latter points are the centres from 
which the peripheries of the pistons are described, and 
these peripheries, or surfaces of the pistons, consist of 
major and minor curves tangential to each other at 
the point » », where a line m m drawn through 
two of the points K K cuts the periphery of the 
pistons at the points nx, at which points the major 
and minor curves terminate and become tangential to 
each other, The radii for describing these major and 
minor curves, and which constitute the periphery of 
the pistons, are obtained as follows: Lines Z 2 ZZ are 
drawn through each of the centres A A at an angle of 
45 deg. to the horizontal lines X X, cutting the pitch 
| circles at the points a a aa, and dividing the squares, 
inscribed in the pitch circles into four equal parts. With 
one foot of a pair of dividers placed in one of the points K 
as a centre, and the other foot on the point a, on the 
opposite side of the major axis of the piston, a radius 
_ is given upon which the major curve of the periphery 
| of the piston is described. The major curve extends 
|from the point x towards the apex of the piston a 
| short distance beyond the lines O to the point p. The 
| radius for describing the minor curve of the periphery 
| of the piston is obtained as follows: One foot of the 
| dividersis placed on the point K, and the other on the 
| point n, where the major curve ends, and the curve 
| drawn from n to q, being a short distance beyond the 
line OO. 4 
| The end of the piston which comes in contact with 
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CONSTRUCTED BY MESSRS. SAMUELSON AND CO., 


Fig.t 


ROOTS BLOWER. 








the cylindrical part of the blower is cut away, as shown 
in the illustration, 

The recesses in the revolvers give the piston ends 
ample clearance. They have no part to perform in 
keeping up contact between the pistons, and there- 
fore do not require machining, but may be left in the 
rough. The revolvers made in this way are thicker in 
the middle, and a larger spindle can therefore be used. 
Greater strength is also secured in virtue of the shorter 
waist. The clearance given with this form of bloweralso 
prevents dirt accumulating in the bottom of the recess, 
so that danger from pounding, owing to this cause, is 
removed. 








THE OLD PUZZLE ABOUT THE STRENGTH 
OF BEAMS. 


By Mr. J. C. Spzncz, Newcastle-on-Tyne. 


Tue theory that a transverse load on a beam produces| N E 


compression in one-half of the beam and tension in the 
other half, and that the compression or tension of any 
layer in a beam varies as its distance from the neutral 
axis, gives results which agree with experiment for the 
defiection of all kinds of beams, provided the load does 
not exceed the elastic limit. In hollow beams and built 
girder the deflection under any load and the breaking 
strength, as determined by experiment, agree fairly well 
with this theory. But the ultimate strength of solid 
beams and their deflections under loads that exceed their 
elastic limits, are found by experiment to differ very 
widely from the breaking strength and deflection deter- 
mined by this theory. 

This apparent anomaly has been known almost as long 
as the theory of the strength of beams, and innumerable 
theories have been brought forward to account for it. 
Professor Rankine suggested that the external layer, or 
skin of the material, might have a higher resistance than 
the internal layers ; others have tried to account for the 
facts by theories of “lateral action of the fibres on each 
other ;” ‘‘internal friction of the particles ;” ‘* diagonal 
strains and stresses ;” ‘‘ displacement of neutral axis,” 
&c. Others, again, have undertaken elaborate series of 
experiments to evaluate the ratio between theory and 
experiment for different materials and for different forms 
of beam. 

But I venture to think that the real puzzle is ‘‘ to find 
the puzzle” and to account for the fact that so many and 
such able men have followed one another in making an 
unwarrautable assumption. They have all assumed that 
the compression or tension in any layer of a beam varies 
directly as the distance of that layer from its neutral 
axis. Now undoubtedly the compression and extension 
(measured in inches) of any layer does vary as its distance 
from the axis, but the assumption that the corresponding 
compression and tension (measured in tons per square 
inch) varies in the same proportion is known to be in- 
correct, and very far indeed from correct for any load 
above the elastic limit. If we break a bar of iron or steel 
by direct tension gradually applied, we find that for loads 
below the elastic limit of the material the extension of the 
bar is very small and is very nearly proportional to the 
tension, but for loads above that limit the extension is 
very great and is not in any direct proportion to the 
tension. 

The annexed* diagram shows the relation between 
tension and extension for a bar of mild steel 10in. long 
broken by a direct pull gradually applied. In this it will be 
seen that the elastic limit is reached when the load is about 
17 tons, and the bar is stretched about .03 in., and up to 
this point the extension is very small and proportioned 
to the tension A B, being very nearly a straight line. 
Beyond B the extension is very great, and not in any 
definite proportion to the tension, BC D being an irregular 
curve. e magnitude of the error involved by assuming 
that extension varies as tension for all strains, is here very 
evident. If it were assumed that extension continued up 
to breaking point at the same rate as below the elastic 


* See Proceedings of the North-East Coast Institution 
of Engineers and Shipbuilders, vol. iii., 1887, page 123. 

















limit the ultimate extension would be only N 8 instead of 
, and if it were assumed that the relation between 
tension and extension was, for every load proportional, at 
the same rate as the ultimate tension and extension, then 
we would get an extension at the elastic limit equal to 
M L instead of M B; an error in either case of per 
cent. 

If a beam made of the same quality of steel as the 
sample whose behaviour under tension is represented by 
Fig. 1, were loaded to its breaking point, we might 
assume (and this assumption has given rise to the puzzle 
about the strength of beams), that in the half of the 
beam which is being stretched the intensity of the stress 
in any layer varies as the distance of that layer from the 
neutral axis. On thisassumption, if A K represented the 
distance of the extreme layer of beam from neutral axis, 
and if K E represented the ultimate strength under 
tension of the material, then the triangle A K E would 
represent the distribution of stress in the half beam ; the 
stress being 0 at the neutral axis, and increasing uniformly 
to about 24 tons per square inch at the top layer of beam, 
and having a mean intensity in a beam of rectangular 
section of about 12 tons per square inch. 

If, however, instead of assuming that the tension (in 
tons) varied as the distance from neutral axis, we 
assumed that the extension (in inches) varies in that pro- 
portion, and found the tension corresponding to the ex- 
tension of each layer of the beam, we would then have 
a strain diagram for the stretched half of beam of the 
shape A BCD, showing the stress at neutral axis=0; 
from this it increases rapidly and regularly up to the 
elastic limit, which will be reached in that layer of the 
beam in which 


The distance from axis _MB 
Distance of top layer from axis MF" 


In the layer above that the tension increases at an irre- 
gular rate corresponding to the extension of each layer, 
that is, to the height of layer above axis. On this supposi- 
tion the mean intensity of the tension in a beam of rectan- 
ular section would be about 21.4 tons per square inch. 
at is to say, the strength of that part of a beam which 
is being stretched by the action of a transverse load, if 
calculated on the assumption (which we know to be true) 
that the tension on each layer of beam depends on, but is 
not proportional to, the extension of that layer greatly 
exceeds the strength calculated on the assumption (known 
to be untrue) that tension varies directly as extension. 
The excess of strength is in the case under consideration 
in the proportion of 21.4 to 12, a difference of 78 per cent. 
for a beam of rectangularsection. If steel under compres- 
sion follows the same law as under tension, then the break- 
ing strength of a steel beam would be 78 per cent. higher 
than the strength worked out on the assumption that ten- 
sion varies uniformly throughout the beam. Mr. Barlow 
gives the actual breaking strength of solid rectangular 
beams as averaging 70 per cent. above the strength calcu- 
lated on the aforesaid erroneous assumption. As the form 
of strain diagram will vary considerably for different 
samples of iron or steel, this calculated result of 78 per 
cent. agrees as well ascan be expected with the average 
result of experiment 70 per cent. 
If the behaviour of all materials, whether under com- 
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pression or tension, when strained to their hosching pales 
is more fairly represented by a figure like A B C D than 
by the line A E, then we have a complete solution of the 
“old puzzle.” Thus, we find that for loads below the 
elastic limit all beams do behave as if the tension varied 
uniformly throughout the beam, and we see that as A Bis 
approximately a straight line, they should do so, Again, 
we see that the greatest difference between the stresses 
measured by the line A E and the curve A BC D occurs 
at the bottom close to the neutral axis, and this difference 
diminishes to nothing near the top layers of beam; it 
therefore follows that the more the material of the beam 
is concentrated at or near the neutral axis, the greater 
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will be the difference in the strength of that beam as cal- 
culated on the two different hypotheses, and conversely the 
more the material of beam is concentrated at top and 
bottom the less will be the difference between their 
strengths as determined by the two hypotheses. And 
consequently the error involved in taking A K E as the 
strain diagram of a beam will be much greater in a beam 
of rectangular section than in a beam of hollow or I-shaped 
section, and will be less than in circular beams or + shaped 
beams. And this is exactly what we find from experi- 
ment to be the fact. 

The solution here given of ‘‘ the old puzzle about the 
strength of beams,” if it does not contain the whole truth 
and nothing but the truth, does certainly contain a large 
element of truth, so much so that we would be warranted 
in rejecting any other solution which was based on the 
unverified assumption that strain and stress vary directly 
as each other for all loads from 0 to breaking point. 





Go.tp in SwepEN.—New finds of gold ore have been 
made at the Ludvikatrakt, Sweden, where the discovery 
attracted a certain amount of attention. No particulars 
as to the probable value or importance of this discovery 
have as yet transpired. 





QUEENSLAND Bripces AND BvItpincs.—Satisfactory 

rogress has been made with aswing bridge at Townsville. 
The Surat bridge will shortly be opened for traffic, and 
several smaller works are advancing. Floods have in- 
terfered with the Endeavour and Arran bridges, but 
steps are being taken to strengthen them. In the build- 
ing branch, the progress which is being made with new 
public offices in Brisbane is satisfactory. The roof level 
of the main building has been reached, and the greater 
portion of the ornamental work is in position. Some 
discussion has taken place as to the character and dura- 
bility of the stone used in these buildings, the chief por- 
tion of which has been quarried at Highfields. The stone 
has been tested by experts and analysts in Queensland 
with satisfactory results, but in order to obtain other 
opinions, samples have been sent to Sydney and Mel- 
bourne for examination. 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The prices of Scotch war- 
rant iron remained very steady last Thursday. Up to 
38s. per ton cash was reached at both meetings of the 
‘*ring,” but the raling rate for transactions was 37s. 114d. 
Scotch hematite iron was reported to be in better request, 
and prices were firmer. Business was done in the after- 
noon in Cleveland iron at 31s. 64d. per ton cash, and 
sellers at the close were wanting 4d. perton more. The 
closing settlement prices were—Scotch warrants, 38s. per 
ton ; Cleveland, 31s. 6d.; hematite iron, 41s. 104d. per 
ton. The upward movement in the warrant market con- 
tinued on Friday, when the price of Scotch pig iron 
advanced to 38s. 04d. per ton cash, which was the closing 
price for sellers. o transactions in Cleveland warrants 
were reported, but the price of hematite iron advanced 
to 41s. 11d. per ton cash, with buyers at the same rate at 
the close, and sellers wanting 42s., and 3d. per ton more 
one month. Scotch warrants were firm at the forenoon 
meeting of the pig-iron market on Monday, and business 
was done at 38s. 14d. per toncash; but at the afternoon 
meeting the tone was off, and the quotation got back to 
38s. per ton. The dealing during the day was destitute 
of any marked feature. Cleveland iron was steady at 
31s. 64d. per ton cash, but there were no dealings in 
hematite iron, the tone of which, however, was de- 
cidedly strong. The settlement prices at the close 
were-—Scotch iron, 38s. per ton; Cleveland, 31s. 6d. ; 
hematite iron, 42s. 14d. per ton. Flatness was the 
rule yesterday in respect of Scotch warrants, the 
price of which fell to 37s. —_ per ton cash in the fore- 
noon, and there was practically no change in the after- 
noon, New orders of some value were again placed from 
Canada, which it must be eaid is at present doing fairly 
well for the Scotch iron trade. Business was done in 
Cleveland iron in the forenoon down to 31s. 5d. per ton 
cash, the close being buyers at 1d. less and sellers want- 
ing 31s. 44d. Very little change took place in hematite 
iron. The closing settlement prices were — Seotch, 
37s. 104d. per ton; Cleveland, 31s. 44d. ; hematite iron, 
41s. 104d. per ton. The warrant market was rather 
firmer this forenoon, and a sudden rebound in prices took 
place, owing to difficulties reported in regard to the 
Middlesbrough iron trade. It would seem as if pig iron 
in the Cleveland district had of late been produced at a 
loss to the ironmasters ; certainly that was the opinion of 
the ‘‘ring” this morning, judging by the smart rise which 
took place in the price of warrants. In the event of pro- 
duction being curtailed the position of the market will 
doubtless be greatly camel: as the enormous quantity 
of iron in store would cease to exert the same influence on 
the trade as it hasdone for some time back. The demand 
for Scotch and hematite warrants was strong this fore- 
noon, the former making an advance of 2d. per ton over 
yesterday’s closing rate, while there were buyers for 
the latter at 42s. cash, and 3d. more one month. 
Singularly enough, Cleveland iron was weaker in 
tone, 31s. 44d. per ton cash having been accepted. 
In the afternoon Scotch warrants rose in price to 
38s. 14d. per ton cash, the demand being active at the 
advance. A slight reaction set in before the end of the 
settling, the market closing with buyers offering 38s. 
Cleveland iron was a little firmer in tone, with buyers at 
31s. 6d. per ton cash. A large outside business was done 
in hematite iron at 42a. 2d. Thenumber of blast furnaces 
in actual operation is now reduced to 86, as compared with 
83 at this time last year. A furnace making hematite 
iron at Calder Iron Works has been blown out during the 
week, so that the number of furnaces now working on 
hematite ore is reduced to 22, whereas at one time the 
number was 25, Last week’s shipments of pig iron from 
all Scotch ports amounted to 7810 tons, against 3326 tons 
in the corresponding week of last year. They included 
660 tons for the United States, 995 tons for Canada, 680 
tons for Australia, 200 tons for Germany, 246 tons for 
Holland, smaller quantities for other countries, and 
8600 tons coastwise. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 998,762 
tons yesterday afternoon, as compared with 996,111 tons 
yesterday week, thus showing an increase for the week of 
2651 tons. 


Scotch Coal Trade.—There has been a very good business 
in the shipping department of the coal trade within the 
past few days, and the shipments for the Scotch ports 
were unusually large last week. No change is reported 
in respect of the quotations, with the exception that they 
are more firmly maintained and more generally and readily 
conceded by purchasers. The shipments for the present 
year for all Scotch ports are now fully 220,000 tons in 
excess of those for the same period of last year. 


Contract for over 13,000 Tons of New Shipping.—Messrs, 
Caird and Co., shipbuilders and engineers, Greenock, re- 
ceived intimation yesterday morning that their offer for 
the building and engining of four cargo steamers for the 
London and Calcutta service of the Peninsular and Oriental 
Company had been accepted. The company’s present 
fleet to the East Indies have a speed of 16 knots per hour, 
that speed being required for the Post Office service. The 
new service will ona le the Peninsular and Oriental Com- 
pany to carry freight at a rate that will enable it to com- 

te profitably with the other cargo-carrying lines from 

,ondon to the East. The new steamers will fe 350 ft. in 
length, and of 3300 tons gross, but will carry 5000 tons of 
cargo. The engines will be triple-expansion, steam being 


supplied to them at 1401b, pressure per square inch. 
Messrs. Caird and Co, have at present on the atocks two 
steamers for the Peninsular and Oriental Company of 
4000 register tons. They are to havea high rate of speed, 
and will 
service, 


robably be employed in the Australian mail 
They are to be fitted in a manner that will be 











suitable for armed fast cruisers should they be at any time 
required by the British Government. The contract con- 
cluded yesterday will be the means of keeping the 
Greenock workmen in full employment till next spring. 
It is reported to-day that the steel required for these new 
steamers is to be supplied by the Steel Company of Scot- 
land. 


Other Shipbuilding Contracts.—The Fairfield Shipbuild- 
ing and Engineering Company have within the past few 
days closed a contract for a foreign company to build a 
steel screw steamer measuring 200 ft. by 32 ft. by 21 ft., 
the same to be fitted with triple-expansion engines which 
are intended to develop a speed of 15 knots per hour. 
Messrs, Russell and Co., Port Glasgow, have just con- 
tracted for the construction of a screw steam yacht of 
about 200 tons for an English gentleman. When this 
yacht has been laid down there will be six vessels in 
course of construction in the same yard, three of them 
being sailing ships of 3300 tons, 2500 tons, and 2080 tons 
respectively, while in the other Port-Glasgow yard of the 
same firm there are three large steamers in course of con- 
struction. Messrs. W. Simons and Co., Renfrew, have 
also booked an order for a stern well hopper dredger of 
500 tons capacity for the port of Durban. 


Important-Bridge Building Contract.—-Messrs. Hanna, 
Donald, and Wilson, engineers and bridge builders, 
Paisley, have contracted for a number of iron bridges for 
carrying a railway over rivers in Maniiia. In the aggre- 
gate they will involve the use of upwards of 3000 tons of 
iron. They will beconstructed of malleable and cast iron 
in equal proportions, and are to be shipped from Glasgow 
by the end of the present year. 


Locomotives for Indian Railways.—Messrs. Neilson and 
Co., Hydepark Locomotive Works, Glasgow, have com- 
pleted a pair of twin locomotive engines and tender for 
the Indian State Railways (north-western section). They 
are the first of the kind which Messrs. Neilson have con- 
structed, and constitute part of an order of twenty engines 
and ten tenders which the firm lately received from the 
Indian Government. The engines have outside cylinders 
with three pairs of coupled wheels placed between the 
cylinders and the firebox. This allows the rigid wheel 
base to be the shortest possible. Between each two 
engines is placed a six wheel double-ended tender, con- 
taining the fuel and water required by the two engines. 
Each engine is fitted with a powerful steam brake, which 
acts upon all the wheels, while the tender is furnished 
with a hand brake, which can be put in operation from 
either end. The leading dimensions of these engines and 
tenders are as follows: Diameter of cylinder, 19 in. ; 
length of stroke, 26 in.; diameter of wheels, 4 ft. 
2 in.; diameter of tender wheels, 3 ft. 7 in.; wheel 
base of each engine, 9ft. 6in.; wheel base of each 
tender, 9 ft. 6 in.; total wheel base of two engines 
and tender, 57 ft. 9 in. ; total length over buffers, 
80 ft. ; contents of tender, 3000 gallons of water and 8 
tons of coal ; weight of each engine loaded, 43 tons 11 cwt. ; 
weight of each tender loaded, 40 tons 18 cwt. ; total 
weight of combination, consisting of two engines and 
tender in working order, 128 tons, The engines are 
beautifully finished. They are to be employed in work- 
ing the traffic on the heavy inclines on the Scinde Pishin 
Railway, through the Bolan Pass. Messrs, Neilson also 
have just completed and despatched five exceptionally 
heavy broad-gauge tank locomotives for the Khojah 
extension railway on the Afghan frontier. These engines 
which each weigh 70 tons in working order, are guaranteed 
by Messrs. Neilson to take trains weighing 70 tons, 
exclusive of the weight of the engine, up an incline two 
miles long with a gradient of 1 in 15, and to go round 
curves of 500ft. radius. Messrs. Neilson designed, con- 
structed, and delivered these engines in the very short 
time of fourteen weeks from the date upon which they 
received the order. 


Clyde Workmen for Burrow.—It is reported that a repre- 
sentative of the Naval Construction and Armament Com- 
pany, Barrow, has recently been engaging workmen on 
the Clyde to go to the great works of that company, who 
have now in hand a very great amount of work in the 
shape of fast cruisers, with their complete equipment, 
and two large steamers for the mercantile service. 


Reductions in the Price of .Gas.—Three of the most 
prosperous gas companies in Scotland have just an- 
nounced reductions in the price of gas for the year 1888- 
1889. At the annual meeting of the Dunfermline Gas- 
light Company, held to-day, it was agreed to reduce the 
price 2d. per 1000 cubic feet. Yesterday the Galashiels 
Gaslight Company reduced the price from 3s. 2d. to 
2s. 11d. per 1000 ft. ; and in the somewhat rival town of 
Hawick the directors of the gas company have recom- 
mended a reduction of 24d. per 1000 ft.—from 3s. 4d. to 
3s. 14d., which will doubtless be ed to by the share- 
holders at their annual meeting, which is to be held ina 
few days. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Strike of Miners at Hoyland Silkstone.—The Hoyland 
Silkstone Colliery, which employed 1100 hands has 
been ‘‘stopped.” Being asked to get coal ‘fend on” 
instead of ‘‘ board on” the miners demanded an advance 
of 3d. per ton, but as the colliery did not py this was 
refused. The men accordingly struck, and those who 
did not strike have been thrown out of work by those who 
did. The likelihvod is, that unless there is a quick arrange- 
ment made the pit will be shut up. In defence of their 
present position the men say, ‘“‘If the alteration will 
benefit the company by producing more round coal in the 
Silkstone seam we know it must be to the company’s ad- 
vantage to work the coal in the new mode; but as thereis 








more labour for the miners to do to produce that larger 
reentage of round coal, we consider that we have an 
onest claim to the extra price which we have asked our 
manager to concede to us.” The men are receiving little 
public sympathy or support. 


The Interruption of Government Work in Shefield.—Con- 
siderable discussion is taking place in commercial circles 
on the announcement that the dividend payable by Messrs. 
John Brown and Co. has dropped from 6% to 5 per cent. 
The following passage in the report explains this : ‘‘ Owing 
to the decision of the Government to postpone the building 
of further armour-clads an important portion of the com- 
pany’s plant has only been fully employed during a portion 
of the year.” This does not indicate a tithe of the loss to 
Sheffield through the suspension of Government orders. 
Several of the leading firms have expended hundreds of 
thousands of pounds in putting down the newest and best 
plant for the production of pieces of heavy ordnance and 
fittings thereto. It was understood between the Govern- 
ment and these companies that work should be found 
them. In some instances the machinery has been lying 
idle for a year or more past, to the mortification of the 
enterprising firms who erected it. Yet all this time there 
have been ships lying powerless for want of guns, and the 
ag Pad in Sheffield that could have produced them has 

en idle, 


Iron, Steel, and Coal.—Taken on the whole the iron 
trade wears a healthier tone. Though there is no advance 
in prices they are very firm, consequent on increased in- 
quires all over the north country, particularly for hema- 
tite. This denotes a further stimulus in the Bessemer 
steel trade, for which 3/. 17s. 6d. is paid for heavy sec- 
tions, and up to 4l. 7s. 6d. for light. In the Leeds 
district the steel trade is advancing very rapidly, 
to the displacement of iron, and there is every evidence 
of the continued progress of the industry. It is reported 
from that direction that the engineers are very busy, the 
work in hand consisting chiefly for home and foreign 
railways, for tramways, electric lighting machines, and 
for the undertakings of dockyards and steel works in 
England and on the Continent. ‘The rail trade is ‘‘ cut 
up” dreadfully, and at ruling rates it is almost impossible 
for inland houses to compete with those on the coast. 
Inthe coal trade low prices prevail, but the output from 
the South Yorkshire collieries is still enormous, and 
likely to further increase. Stocks are going up a little, 
as is usually the case in the summer months. At the bar 
mills there is a fair amount of work, and leading firms 
will not take less than 5/. at works. Horseshoe iron from 
5l., and rods 5i, 2s. 6d. to 5. 10s. for ordinary makes, 
Best hoops are fetching 5/. 10s. at works, and best best 
61. 10s. In the plate trade there is more doing, bridge 
and girder 6/. 10s. to 61. 15s.; boiler quality from 71. 
— and best best from 7/. 10s. to 8/, Angles 51. up 
to 61, 10s. 


Dore and Chinley Railway.—There is evidence that the 
construction of this new line, connecting Sheffield with 
Manchester, will before long be commenced in real 
earnest. A heading for a tunnel has already been started 
at Totley Bottom. The project is causing an immense 
amount of excitement amongst the commercial and agri- 
cultural classes in the district to be intersected, and no 
small amount of land speculation. Thereis no doubt that 
it will give an extraordinary impetus to business, and 
carry a very heavy amount of traffic, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
fairly good attendance on ’Change, and although the 
telegrams from Glasgow were again depressing, the 
market here was more cheerful, and prices were rather 
better. No, 3 Cleveland pig iron was quoted 31s. 74d. per 
ton by merchants, and 3ls. 9d. was asked by makers. 
There were few actual transactions, but there is a large 
volume of trade being done, and producers are sanguine 
that quotations will further improve. On Monday Messrs. 
Connal and Co., the warrant storekeepers, had in stock 
at Middlesbrough 283,095 tons. This is a further de- 
cvease of 938 tons on last week. While stocks con- 
tinue to decrease here they are still increasing rapidly 
in Scotland, and the competition between the two 
districts is as keen as ever. Shipments at Mid- 
dlesbrough are good, and freights are firmer. There 
is more activity in the manufactured iron trade, and 
prices are stiffer. Works like those of Dorman, Long, 
and Co. are very busy. This firm has gained a wide re- 
putation for their girders, and should trade continue to 
expand, it is probable that additional specialities will be 
introduced on Teesside, where there are such railway 
facilities and shipping accommodation, 


Engineering and Shiphuiitinn.—Xnece are more in- 
quiries in engineering and s heirs, and bridge 
builders are busier. Some of the large foundries are 
getting rapidly through their orders, but there are smaller 
establishments which are not only exceedingly brisk but 
will be kept so for the next few months. Ail the marine 
engine builders are pressed for deliveries. There are some 
splendid steamers in course of construction on the northern 
rivers. On Monday the passenger steamer Gulf of Corco- 
vado was launched from the yard of Messrs. R. and W. 
Hawthorn, Leslie, and Co., of Hebburn-on-Tyne. The 
vessel has been built for the Greenock Steamship Com- 
pany. Her length is 320 ft. by 40 ft. by 25 ft, 
having long poop, long bridge, and top-gallant fore- 
castle. She is built of Siemens-Martin steel, and will 
class 100 A 1 at Lloyd’s, and to gain the Board of Trade 
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passenger certificate. She is the first of four vessels build- 
ing by Hawthorn, Leslie, and Co., for the Greenock 
Steamship Company for their Gulf line of steamers, and 
is intended for their South American trade. Yesterday 
she was taken round to the Tees, at Stockton, where she 
will be supplied with engines of the most modern and im- 
proved type by Messrs. Blair and Co. Thes.s. North- 

ate, a new vessel 290 ft. by 38ft. by 21 ft., built by 

Aessrs. Thomas Turnbull and Son, of Whitby, for a 
London firm, left the Tees on the 22nd inst. on her trial 
trip. Her engines are of the triple-expansion type of 
175 horse-power nominal, with cylinders 22 in., 30 in., and 
59 in., by 39in. stroke, and working at 160 lb. pressure 
of steam. She made a most successful run, everything 
working without a hitch, and reflecting great credit on 
the builders, Messrs. Blair and Co., of Stockton. The 
speed was from 10 to11 knots, 


The Steel Trade.—There is more activity in the steel 
trade. Most of the rail mills will be kept fully going for 
the next few months. Prices are firmer. There is con- 
siderable demand for shipbuilding material, and some of 
the plate-makers are pressed for deliveries. Large 
quantities of steel railway sleepers are being made in 
Cleveland and sent abroad. 


The Coal and Coke Trades.—For all kinds of fuel there 
_ is a steady demand, and prices are well maintained. 





MISCELLANEA. 


THE agents for the Cyclone Pulveriser are Messrs, 
Couper, McCarnie, and Co., 1, Fenchurch-avenue, E.C. 


The Panama Canal lottery loan has not proved a 
success, as Only about one million or a million and a 
quarter of the two million bonds offered have been taken 
up. 

Tn his lecture to the members of the National Liberal 
Club, Sir E. J. Reed stated that the Admiralty had spent 
34 millions upon nine belted cruisers, every one of which 
on leaving port had her armour entirely under water. 


We are informed that there will be an opportunity of 
seeing Riggs’s revolving engine—described in our issue of 
January 20, 1888, wege 59 ante—at the Henley Regatta. 
The steam launch Deva will come from Chester, and any 
parties interested in seeing the performance of this novel 
engine will receive every attention on board. 

The gross receipts of the 23 principal railways in 
the United Kingdom, for the week ending June 17, 
amounted, on 15,8614 miles, to 1,259,082/., and for the cor- 
responding period of 1887, on 15,746 miles, to 1,242,546/., 
an increase of 1154 miles, or 0.7 per cent., and an increase 
of 16,536/., or 1.3 per cent. 


“On Wednesday there appears a statement that the 
gauge of the French railways differs from that employed 
in England. This is incorrect, as the French railways 
were at first laid out by English engineers, who adopted 
the standard they had been accustomed to in their own 
country. 


The Berlin Electricitiitswerke are prepared to supply 
motive power from a central station by means of electri- 
city at the following rates, based on the assumption of not 
less than 3000 working hours per annum : 


Horse-power.. 1 2 3 5 8 12 
Price per hour 
inshillings.. 0.38 0.72 1.05 1.7 2.64 3.98 
Some experiments have recently been made in Alsace on 
an Armington Sims engine, of which the following are the 
particulars: Indicated horse-power=70,94; revolutions, 
202 per minute; and initial steam pressure, 761b. per 
square inch. Under these conditions the engine con- 
sumed 35.2 lb. of steam per indicated horse-power per 
hour. 


Professor Henry Morton, president of the Stevens 
Institute of Technology, has announced his intention of 
adequately endowing the chair of engineering practice, 
which has been recently created in the Institute, and as 
a first instalment he has presented 10,000 dola. The first 
occupant of this chair is Mr. Coleman Sellars, of Phila- 
delphia, who has recently retired from the firm of Messrs. 
William Sellars and Co. 


Messrs. J. F. Waddington and Co., of Seacombe, 
Liverpool, have secured the contract for building a large 
stern-wheel steamer about 170 ft. long, having three decks, 
and passenger accommodation both for saloon and 
steerage. She will be fitted with compound engines by 
the same builders, to give a speed of 11 knots. This 
vessel will, we believe, be the first light-draught stern- 
pc ie to sail from the Mersey to her destination 
abroad. 


A marine brake has been invented by M. Pagan, and 
was recently tested on the Seine. It consists of a cable 
having attached to it a series of canvas cones which open 
out by the action of the water, and exert an enormous 
retarding force on the vessel. Thus the steamer Corsaire, 
running at a speed of 13 knots, was stopped by this appliance 
in 7 seconds, 34 seconds being required when she stopped 
by reversing the engines without making use of the 
brake. 

A trial of the Nordenfelt torpedo, which is propelled 
by means of electricity, took place on the Thames recently. 
This weapon is 35 ft. long with a maximum diameter of 
“ 29in. When in working order it weighs 6200 lb., in which 
is included 300 lb. of explosive. It carries 120 storage 


batteries, a motor weighing 780 Ib., and 3000 yards of 
cable, which is paid out: as the torpedo proceeds on its 
journey, and forms the link connecting the weapon with 
the shore, enabling it to be perfectly controlled and 
manceuvred in any direction, 








The magic fountains at the Barcelona Exhibition, which 
have been constructed by the Anglo-American Brush 
Electric Light Corporation, in the Citadel square, Barce- 
lona, were first put in operation on the night of June 16th. 

he fountains are on a grand scale, no less than 300 horse- 
power being expended when all the jets are at work. The 
work has been carried out under the management of Mr. 
William Bates, and was completed in a very short time. 
Mr. Raworth, the chief engineer of the above-mentioned 
firm, was present at the opening ceremony. 


Professor Toepler has recently devised a new method of 
investigating the magnetic properties of gases. He em- 
ploys a copper tube bent so as to form an angle, at the 
apex of which is placed a drop of petroleum, which 
separates one leg of the angle from the other. The gas to 
be examined is admitted to one leg and atmospheric air to 
the other. If now the tube is subjected to the action of a 
powerful electro-magnet the drop of petroleum is displaced 
according as the gas is attracted more or less powerfully 
than the air. The method is said to be extremely delicate, 
and with it experiments have been made which show that 
oxygen is the most magnetic of all gases ; after it comes 
air ogy nitric oxide, nitrogen, hydrogen, aud carbon-mon- 
oxide, 


Though the Net Defence Committee have reported in 
favour of the adoption of steel booms for supporting the 
nets of war vessels, the Admiralty still refuse to adopt 


them,though they have found itnecessary to increase the size | | 


of the wooden booms to 12 in, in diameter, and the weight 
to 24 cwt., whilst the steel booms only weigh 10cwt. Lord 
George Hamilton practically admitted that it was not the 
— of cost that prevented the change, and Mr, 

runner was therefore well advised in endeavouring to 
obtain the names of the officials who are resisting this im- 
provement, so that the responsibility might be fixed on 
the proper shoulders. The First Lord refused to give the 
names, probably because it is part-of the Admiralty 
system not to have any one above the rank of an office 
boy or junior clerk responsible for anything. 


From a careful analysis of the work to be done in the 
Panama Canal, The Engineering News concludes that it 
will require not less than from 90,000,000/. to 100,000,000/. 
more for its completion, which will increase the total 
capital on which interest is to be paid to about 170,000,000/. 
To pay the interest on this the total tonnage in sight does 
not amount to more than 4,507,044/., which, under very 
favourable conditions, might by the year 1892 be increased 
to 5,000,000 or 6,000,000 tons, and from this a revenue of 
from 3,000,000/. to 3,600,000/. might be expected. The 
available tonnage mentioned above takes no account of 
the proposed Nicaraguan canal and Tehuantepec Ship 
Railway, which would draw off a large amount of tonnage. 


On Wednesday, June 20, the members of the Junior 
Engineering Society visited the Abbey Mills Pumping 
Station, by the kindness of Sir Joseph bensleciie, C.B., 
engineer to the Metropolitan Board of Works. The party 
were first shown the open iron cages. These are provided 
for the purpose of intercepting any substances contained 
in the sewage, delivered from the lower level sewer, which 
are Jikely to interfere with the proper action of the pump 
valves. The engine-house was next entered. Here was 
seen the eight expansive, condensing, rotative beam 
engines each of 142 horse-power. The cylinders are 44 ft. 
in diameter and the stroke 9 ft. The aggregate engine 
power of 1140 horses renders these pumps capable of lift- 
ing a maximum quantity of sewage and rainfall of 15,000 
pra io feet per minute a height of 36 ft. Each engine is 
furnished with two boilers which are 8 ft. in diameter, 
30 ft. long, and have double furnaces, the annual con- 
sumption of coal being about 9700 tons, Each engine 
works two pumps which are double-acting and havea dia- 
meter of 3 ft. with stroke of 44 ft. 


An order has just been received at Chatham from the 
Admiralty which has created no small excitement among 
the naval community. Among the vessels ordered to be 
refitted for the forthcoming mobilisation of the Navy was 
the ironclad Northampton, and she came round to 
Chatham for that purpose. Estimates were obtained 
from the several yard departments of what the work on 
her would cost, but it turned out that the estimate from 
the engineers’ department failed by some thousands of 
pounds to cover the actual outlay it dealt with. An 
inquiry was instituted, and two minor officials were 
sent out of the yard, one with a pension and the other 
without. Now an order has been received directing the 
retirement of the chief engineer of the yard, Mr. 
Bedbrook, who has held the position for some years, 
drawing a salary of 700/. per annum, and having a resi- 
dence in the yard also. Mr. Bedbrook is a fleet engineer 
of the Navy, and the alternative is offered him of going 
back on board ship or of taking a retiring pension of 200/. 
perannum. He has three months to consider which he 
will do. Meanwhile his successor at Chatham is already 
appointed. 


Sir Edward Watkin’s Channel Tunnel Bill came before 
the House of Commons on Wednesday, the 27th inst., and 
was rejected by the very substantial majority of 142 ina 
house of 472 members. Amongst the speakers in favour 
of the Bill was Mr. Slagg, the member for Burnley, who 
indulged in the usual generalities about the benefit to 
trade which would result from its construction, and also 
in the stock absurdities that greater facility of communi- 
cation with France would tend to peace. Against this is 
to be set the fact that the countries which are on the best 
terms with France are those which have no frontier join- 
ing hers, such as England and Russia. In the case of Ger- 
many and Italy easy communication has not led to more 
friendly relations with France. In answer to a question 
from p Soe Randolph Churchill, Mr. Slagg refused to 








state whether he was prepared to back up his opinions by 
becoming a shareholder in the company. 


A continuous automatic railway brake, worked by 
steam, has been invented by Mr. R. H. Orton, of 11, 
Queen Victoria-street, London, where its action is demon- 
strated by means of a model one-quarter full size. Under 
each carriage is placed centrally a longitudinal brake-bar 
of steel, having mechanism attached to it by means of 
which the brakes can be simultaneously put on from either 
end of the train throughout its whole length. The driver 
does this by means of a steam cylinder and piston, and he 
can either instantly and simultaneously release them or 
keep them fully or partially on for any length of time. 
The brakes are operated by the guard by means of a store 
of force, consisting of a coiled spring, under compression, 
in a cylinder placed placed beneath the van. By means of 
a quick screw motion, controlled by bevel gearing in the 
van, he can apply and release the brakes with facility, but 
not so quickly as the driver can with the steam cylinder. 
The carriages are fitted with central buffers and are also 
coupled centrally. The automatic action of the brake was 
shown to be brought into play in the event of the coup- 
lings breaking. It is proa ¢ that in no case could any por- 
tion of the train become detached unless the brake-bar 
itself was broken as well as the couplings, and that if that 
took place the brakes would be locked full on. 


The soil in which Chicago is built is a clay marl, firm 
at the surface, but which becomes softer as one goes down. 
n certain parts of the town on the shores of Lake 
Michigan this bed overlies a strata of indurated mud, 
which forms an extremely bad foundation for the enormous 
warehouses, often six or seven stories high, which have 
been erected here. The plan now adopted for the foun- 
dations of such buildings is the result of long experience, 
after many other plans had proved unsuccessful. It con- 
sists in founding the buildings on isolated piers, so as to 
concentrate the load on a comparatively small number of 
points, and at the same time to proportion the bases of 
such piers with reference to the loads they are intended to 
carry. As it was found advisable to limit the thickness 
of these piers in order to avoid deep excavation into the 
treacherous ground, the following method of construct- 
ing them has been adopted. At the bottom of the 
trench is first laid a layer of concrete about 18in. thick. 
On the top of this a number of steel rails are laid parallel 
to each other, and from 6 in. to 8 in. apart. Across 
these is laid another layer of rails, which in tura are sur- 
mounted by a third, and sometimes even four layers are 
employed. By making use of this disposition it is easy 
to obtain a solid foundation of concrete, 15 ft. to 20 ft. 
broad, without the thickness necessary for strength exceed- 
ing 18in. or 20in. The foundations are in general de: 
signed fora load of about 1.5 tons per square foot, though 
loads of 1} tons are not uncommon, and in some cases it 
even exceeds 3 tons to the square foot. With foundations 
built on this the settlement never exceeds 4 in. to 5in., 
and is generally completed at the end of three years. 





Raltways AT NotrrincHamM.—On Monday the London 
and North-Western Railway Company will open a new 
line to Nottingham, terminating in a station at Manvers- 
street, which will render the company independent of the 
arrangement with the Great Northern Railway Company 
hitherto in force. The new line which has teen constructed 
is not much more than halfa mile in length, but the works 
have been rather heavy, and including the outlay made for 
properties acquired and the cost of the Manvers-street 
station, the whole cost will be about 50,000/. Appliances 
have been provided in the new station for the accommo- 
dation of a large amount of traffic. The goods shed is 
215 ft. long by 107 ft. wide, and is fitted with hoisting gear 
worked by gas engines. It is proposed to establish bonded 
stores in the basement, which was hewn out of solid rock. 
The works have been carried out under the general super- 
vision of Mr. F. Stevengon, the company’s engineer-in- 
chief, Mr. H. F. Perkins, acting as resident engineer. 
The contractor was Mr. G, Hartley, of Small Heath, Bir- 
mingham. 





Society or EncineErs.—A part of the members of 
this Society paid a vis:t to the works of the Tower Bridge 
now in progress. At present the work is almost entirely 
confined to the construction of the piers, which are built 
within water-tight caissons, twelve in number for each 
pier. The caissons are sunk round the circumference so 
as to inclose the central portion of the pier. On each 
side, north and south, are four caissons 28 ft. square, and 
at each end are two 35 ft. caissons of a triangular shape 
to form the cutwaters of the piers. The caissons, when 
sunk, are filled with concrete to the level of the bed of 
the river, at which height the granite facework begins. 
Junctions are then formed between each pair of adjoining 
caissons by driving piles between them ; the adjoining 
sides of the caissons are removed, and the masonry and 
brickwork backing are built continuously all round the 
pier. The wall thus built acts as a cofferdam for exca- 
vating the central portion of the pier. The foundations 
beneath the river bed are 90 ft. by 195 ft. from outside to 
outside of the caissons, and the foundations are furtber 
extended all round the pier by undercutting 5ft. beyond 
the edges of the caissons, the level of which is 20 ft. 
beneath the bed of the river, or 53 ft. below T.H. W., 
and the undercutting is carried down 7 ft. beneath this 
level. The pier above the bed of the river is 70{t. by 
185 ft., with the ends curved to form the cutwaters. The 
wall round the north pier is nearly completed, but only 
the south half of the south pier is in progress at present, 
because by the Tower Bridge Act a clear waterway of 
165 ft. must be maintained, and therefore the staging 
must be removed from the north pier before it can be 
fixed on the north side of the south pier, 
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LOCOMOTIVE PRAOTICE. 

‘* Way,” says the railway passenger when he finds 
himself seated opposite to an engineer, ‘‘ why do I 
see the express locomotives on some lines with out- 
side cylinders, while on other lines they have inside 
cylinders?” ‘*Why are coupled driving-wheels 
used by one company and not by another?” ‘‘ Why 
have some locomotives domes while some have not ?” 
And so he goes on with his eternal string of ques- 
tions, to which satisfactory answers are so difficult 
to find. Of course it is easy to point out that every 
line has its peculiar features, which are best met by 
a certain type of engine, and that the present forms 
have been arrived at by a long course of trial and 
error. But when every allowance has been made 
for local peculiarities, there still remains an amount 
of dissimilarity which is not satisfactorily explained. 
If the railways were undertaken by the State, and 
one of the present well-known locomotive superin- 
tendents had all the engines placed under his charge, 
it is certain that, apart from any question of economy 
of construction and repair, many of the leading 
types of locomotives would disappear. He would 
mentally dismiss them at once as coming short of 
his conception of the best practice, and as oppor- 
tunity occurred he would break up or remode 
them. We have only to assume the post to be 
given to any one of our leading locomotive 
engineers to be able to predict which of the man 
existing patterns of engines would survive or en 
would be shelved. The personal element would 
turn the scale, even as one has to confess to the in- 
quisitive passenger it does now. What a great 
influence it exerts has recently been brought out 
very clearly by a report addressed by Mr. C. Rous 
Marten* to the Minister of Public Works in New 
Zealand. Mr. Marten spent many months studying 
our railways, visiting all those of any importance, 
and making repeated trips on the most important 
trains, often on the footplate of the logomotive. 
He met the managers and engineers of most of our 
principal lines, and gathered up information of all 
kinds in a va which shows how great an interest 
he took in the subject. The locomotive had a 
special attraction for him, and in a few pages he 
sketched the principal types in use for heavy ex- 
press traffic, pointing out how wide are the diffe- 
rences of practice on lines which are not greatly 
dissimilar in character. Most of the engines to 
which he alludes have already been illustrated in 
our columns, but as the locomotive has a fascination 
for many people who lay no claim toa critical know- 
ledge of it, it will probably be of interest if we 
follow Mr. Marten in his round of inquiry, and note 
the differences which he found. In the boilers of 
engines used for working the fast main line trains 
the heating surface varies from 1000 square feet to 


2|1500 square feet, the following being the areas 


adopted in the chief classes of express engines: 
Great Western, 1278 square feet ; London and 
South-Western, 1216squarefeet ; London, Brighton, 
and South Coast, 1284 and 1485 square feet ; Great 
Eastern, 1200 square feet ; Great Northern, 1021 


‘ and 1165 square feet ; London and North-Western, 


1074 and 1450 square feet ; Midland, 1121 and 1313 
square feet ; Manchester, Sheffield, and Lincoln- 
shire, 1144 square feet ; North-Eastern, 1208 square 
feet; and Caledonian, 1208 square feet. As re- 
gards position of cylinders, the tendency of late has 
been towards the almost exclusive use of inside cy- 
linders, the most notable exception being the Lon- 


3 | don and South-Western Railway, which uses outside 


cylinders for all its passenger engines. There is an 
exceedingly fine and efficient class of outside cylinder 
express engines on the Great Northern Railway, but 
Mr. Stirling is now also building engines with the 
inside cylinder arrangement. 

The greatest diversity of opinion is found on the 
bogie question. The Great Western, London and 
North-Western, and London, Brighton, and South 
Coast reject the bogie altogether, even for the tank 
engines, the London and North-Western substituting 
radial axle-boxes. The Great Northern uses the 
bogie for one class of express engines only, but 
employs it freely on tank engines. The Great 
Eastern has a large number of bogie locomotives 





* “Notes on the Railways of Great Britain.” 


B 
Charles Rous Marten, F.R.G.S., F.R. Met. Soc., &c. , 





running, both tank and main line engines, but is 
dispensing with bogies on new express engines, 
save on the compounds. The Midland uses it for 
all tank engines, but of the new express engines 
there are more without it than with it. The 
London and South-Western uses it on all new pas- 
senger engines. So does the South-Eastern since 
Mr. J. Stirling took charge, and the London, 
Chatham, and Dover, since Mr. Kirtley came. The 
Manchester, Sheffield, and Lincolnshire Railway 
uses it with the coupled engines, but not with the 
singles, thus reversing .he Great Northern practice. 
The North-Eastern did not use it on express engines 
at the date of Mr. Marten’s visit, but Mr. Worsdell 
has built some fine compound express engines with 
bogies since. The North British and Caledonian 
now build all passenger engines with bogies. 
Another point on which the practice of locomotive 
engineers is curiously divergent is the use of domes, 
but it is not worth while to give a detailed list of the 
companies which usethem, and of those which do 
not. A more important matter is the comparative 
advantage and disadvantage of single and coupled 
wheels for engines working express traffic. A few 
years ago opinion set strongly in favour of the 
latter, and with the exception of the Great Northern 
no railway was building single engines. Then a 
reaction set in; Mr. Stroudley, on the London, 
Brighton, and. South Coast line, brought out the 
‘* Imberhorne” class, with 6 ft. 6 in. single wheels ; 
Mr. Sacré, on the Manchester, Sheffield, and 


1| Lincolnshire Railway, the fine 7 ft. 6 in. singles of 


the ‘*399” class; Mr. Bromley on the Great 
Eastern, the 7 ft. 6 in. singles of the ‘* 245”’ class. 
Mr. Stirling, on the Great Northern, built a number 
more of 8 ft. singles, and more recently introduced 
the 7 ft, 6 in. singles with inside cylinders. A fresh 
type of single-wheel engine has been turned out by 
Mr. Drummond on the Caledonian, with 7 ft. 2 in, 
single driving wheels, and a sand blast to improve 
adhesion. Engines similarly fitted are being used 
on the Midland with excellent results. 

Many of these differences are very difficult to 
explain by reference to the peculiarities of the roads 
or of the traffic. The lines which use single en- 
gines are not the freest from heavy gradients, and 
those which use bogies have not the sharpest curves. 
The heaviest trains are not drawn by the engines 
with the greatest heating surface. The personal 
opinions of the locomotive superintendent, and the 
fashion of the hour, exercise an immense influence, 
which is no doubt increased in some cases by want 
of opportunity for making comparisons. It is sel- 
dom that two different classes of engines do exactly 
the same work, and consequently it is impossible 
to compare their performances with precision. 
There are so many allowances to be made for 
factors which are not identical in the two problems, 
that the result depends largely upon the judgment 
of the man making the calculation. It is only 
when an engine is pressed to its utmost that the 
effect of special features in its design and proportions, 
really make themselves apparent. Fast light trains 
could be run as well thirty years ago as to-day, and 
slow heavy trains were nearly equally well handled. 
It is the combination of high speed and great weights 
which is so trying to the locomotive engineer of 
to-day. When the engine is pressed to the limits 
of its capacity, every peculiarity of the road is felt, 
and a design must be got out which will give the 
best average result over the run. Mr. Marten’s 
footplate experiences show us with what difficulty 
the present speeds are maintained. He seems 
to have made very minute inquiries and obser- 
vations, and he records that on three occasions 
only, all of a somewhat special character, did he 
register a speed of 76.28 miles an hour, with light 
loads, down gradients of 1 in 89 to 1 in 200; once 
with a Great Western 8 ft. single, once with a Great 
Northern 8 ft. single, and once with a Midland 
7 ft. coupled having 19-in. cylinders. In each case 
the engine was pressed to its utmost capacity. With 
Midland engines having 6 ft. 8in. wheels he re- 
ecrded 75 miles an hour ; with London and North- 
Western and Caledonian 6 ft. 6 in. engines, 74 miles 
an hour was reached down the Shap and Beattock 
banks respectively. With a London and North- 
Western engine with 5 ft. 6in. wheels, nearly 
72 miles was attained down the former bank, 
and 60 miles per hour with a 4 ft. 6in. tank 
engine on the same railway. The highest speed 
ever known to have been attained in this country is 
recorded of the ten-wheeled tank engines with 9 ft. 
single driving wheels, built for the Bristol and 
Exeter line in 1852, which actually touched 80 miles 
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an hour, with no load, down a gradient of 1 in 89, 
and 78 miles an hour with vehicles. One of these 
engines ran 70 miles an hour on the level with two 
coaches. Where this is the best that can be done 
under most favourable circumstances it will be 
readily understood that the ordinary heavy express 
runs up to the very limit of its capacity, and that 
down hill it has to make a speed of 70 to 75 miles an 
hour to keep time. Mr. Marten records three 
splendid runs at which a sustained speed of about 
60 miles an hour was kept up; with the Great 
Northern Manchester express between London 
and Grantham he twice covered 100 miles in 
103 minutes, and on the Great Western between 
Swindon and London 72 miles in 71 minutes, the 
engine in each case being an 8 ft. single driver. 
With a Midland 7 ft. coupled engine, having 19 in. 
cylinders, he travelled 58 miles in an hour, and the 
same was done in a train drawn by a London and 
North-Western ‘‘ Precedent.” Although these are 
somewhat exceptional examples, yet there are in 
summer no fewer than 105 runs timed to be made 
daily, from start to stop, at an average speed of 
60 miles an hour and upwards. The highest average 
speed at which a train is timed from start to stop is 
just 54 miles an hour. This is the Great Northern 
Stadia up express, which performs the longest 
run in the world without a stop—105 miles 26 chains, 
to be done in 1 hour 57 minutes. The Great 
Western Exeter expresses stand third with 53} miles 
an hour, Over the first 77 miles out of London 
two down trains and one up train are timed at this 
speed. The Great Northern has no fewer than 
seven trains, and the Great Western three, timed 
at an average running speed of over 53 miles an 
hour between stopping stations. Besides these 
there are in the country twenty-five trains at 52 to 
53 miles an hour, twenty-seven at 51 to 52, and 
forty at 50 to 51 miles an hour running time. It 
is no wonder, in the face of these speeds, that loco- 
motive engineers are feeling in all directions to get 
engines of greater power. Mr. Webb is going in 
boldly for the compound system, and appears to be 
getting splendid results out of it. Mr. Worsdell is 
also adopting the compound system—worked out 
on another way—very freely, while others are wait- 
ing to see the results. On our great competing 
lines we have come to the limits of the capacity of 
the ordinary locomotive, whatever the form it takes, 
and if trains are to be increased in weight, or speed 
to be materially augmented, some new departure 
must be made, 





MARINE INDUSTRIES IN SCOTLAND. 
Wir# the close of the current week the first half 
of the year 1888 will have gone, and it is therefore 
an opportune time to calla halt and glance at the 
present state and prospects for the future of the 
shipbuilding trade on the Clyde. Thus far there 
has been a fair measure of activity, and the pro- 
duction equals that of the past four years ; but it 
goes without saying that it cannot compare with 
the output in the years of great prosperity. The 
vessels launched on the Clyde make up a ton- 
nage of over 95,000, which is 11,700 tons greater 
than last year, 10,600 tons above the figure 
for the same period of 1886, and 1300 tons more 
than that for 1885. It is, however, when the 
output in 1882, 1883, and 1884 are considered 
that the great decreases are apparent. In the first 
half of the years stated the production was equal to 
168,674, 198,729, and 142,986 tons respectively. 
The vessels launched, as ‘s usually the case on the 
Clyde, have been variea in type and in size. 
Steamers have largely preponderated, and these 
for the most part have been of large dimensions, 
This might almost be looked upon as a sign of the 
times, for year by year large-sized vessels are be- 
coming more and more asked for by shipowners. 
The present condition of the trade is not quite 
so satisfactory as it was six months ago. At the 
beginning of the year we had just experienced a 
rush of new shipbuilding order:, such indeed as has 
not been experienced for half a dozen years, and 
as a consequence the firms in almost all parts had 
orders placed with them sufficient to make them in- 
dependent and desirous of holding for better prices. 
Whether this latter inclination had anything to do 
with the matter or not, there was a decided falling off 
in the booking of new orders, and production 
going on apace, the yards have now become com- 
paratively quiet. In other words, while at the 
opening of the year there were about 120 vessels 
of 206,000 tons building, now there only 94 with 





a tonnage of 172,000 tons. But when these figures 
are compared with those at the same date in the 
last two or three years there is cause for thankful- 
ness, for in July, 1887, there were only 76 vessels of 
122,276 tons building, and in July, 1886, the vessels 
only aggregated 98,340 tons. To prophesy is always 
a risky, almost a foolhardy occupation, but there are 
many on the Clydeside who speak confidently of the 
prospects of the autumn trade. A number of good 
contracts are in the market, including four large 
steamers for a firm trading to the East, and an 
amount of Government work, and much of this new 
work it is expected will go to the Clyde. Recently 
the builders in that part of the country have been 
somewhat unfortunate, and the large contracts in 
the market have gone elsewhere, but it is thought 
that there will be a change, and on this belief a 
growing buoyant tone is taking the place of the 
despondence which has characterised Scotch markets 
for a long time. 

It may form an interesting appendix to what has 
been written if one or two figures are given in con- 
nection with the Clyde shipping trade, more espe- 
cially as these statistics show how the increasing 
numbers of vessels launched coincide with the 
number of vessels employed in bringing merchan- 
disa to the country. They have besides a bearing 
on the much discussed question of overproduction. 
During the half of the year now ending there ar- 
rived in the Clyde from foreign ports close upon 
700 vessels, aggregating, in round figures, 650,000 
tons, and there sailed 810 vessels of 865,000 tons. 
When compared with the totals for the correspond- 
ing periods in the preceding years, the figures show 
a steady increase. The tonnage of the arrivals is 
30,000 tons above those entering the harbour in 
the first half of 1887, and 68,000 tons over the 
figure for the first six months of 1886. The 
same advance is noticeable in the case of the 
sailings, the increase over 1887 and 1886 being 
116,000 tons and 159,000 tons respectively. Here 
also there is evidence of the growing favour 
for large cargo-carrying vessels, for while the 
number of vessels arriving at Glasgow during the 
past six months is less than the arrivals in the same 
period in 1887, the aggregate tonnage has, as we 
have already shown, considerably increased. When 
it is borne in mind that the great majority of the 
vessels using Glasgow Harbour are regular and 
special traders—the same year after year—and that 
the ‘‘ tramps,” a familiar nautical name for general 
traders, are comparatively few in number, it will 
be understood that the average measurements of 
the general traders show decided increases. In- 
deed, all the general trading vessels building at the 
present time are much larger than such vessels were 
formerly. Another decided change is the adoption 
of the triple-expansion engine in new vessels, and 
the substitution of this type for the compound in 
old vessels. Formerly the new type was only fitted 
in fast steamers, but it is almost universally adopted. 

The quantities of goods shipped by the vessels 
sailing for foreign ports have not yet been made 
up ; but to judge from the reports lodged with the 
custom house to date, there is every reason to 
expect that the goods exported will be quite as 
large in bulk and in value as in previous years. Of 
iron manufactures there were shipped during the past 
six months about 680,0001. worth, which is 70,0001. 
more than in the same period last year. This in- 
crease is due partly to the ‘‘take” of India. Our 
great dependency, coupled with China, received 
355,000/., while in the first six months of 1887 the 
shipments of iron to there were 315,733/. The iron 
sent to Australasia has also increased by 12,0001. 
To Egypt a number of small steamers have been 
shipped, and these have been the means of aug- 
menting very considerably the iron and steel ship- 
ments to that country. The shipments of steel, as 
a whole, however, have fallen off a little when com- 
pared with 206,637/., and 144,888/. in the corre- 
sponding months in 1886 and 1887. The Bill pre- 
sently pending in the United States in connection 
with the re-arrangement of the tariff, has had the 
effect of almost stopping the placing of orders with 
British firms for such goods as have a chance, how- 
ever remote, of being benefitted by the new tariff, so 
that it is not surprising to note, that whereas in the 
first half of 1887, 112,1501. of steel manufactures 
were sent to the United States and Canada, only 
three-fourths that amount have been sent during 
the past six months. But the spirit of waiting 
will pass away, and the leeway will be made up, 
especially if there is any concession in the new 
Bill in favour of British steelmakers, The Con- 





tinent, on the other hand, has taken 25 per cent. 
more steel than in the same months last year, when 
they received 12,612/. worth. Of locomotive en- 
gines 177,0001. were shipped, as against 135,8431. 
and 189,4211. in the corresponding periods in 1887 
and 1886. This increase is largely due to India, 
which with China took during the past six months 
170,000/. worth, against 117,597/. in the same half 
of 1887, but in the first half of 1886, 176,158. worth 
were sent. Of other machinery there was shipped 
240,0001. worth, against 207,179I. in the first half of 
1887, and 132,074/. in 1886. Tothe West Indies a 
much larger quantity of sugar machinery has gone, 
while to Egypt the engines of the vessels shipped 
makes up a respectable figure, 55,000/., against 
25,0001. Sewing machines make up a good part of 
the exports to the Continent, 37,0001. out of a total 
of 57,0001. having been sent thither, while in the 
corresponding six months last year they represented 
51,9151., out of a total of 71,9541. In the first half of 
1886 the sewing machines exported were valued at 
92,0921. These statistics we give, as they show 
accurately the condition of the export trade of the 
greater part of Scotland, and by inference they may 
indicate the state of affairs in the other districts of 
the country. 


WATER CHARGES, BY MEASURE 
AND ASSESSMENT. 

Warer is supplied by private companies or public 
bodies for two different uses ; (1) domestic, (2) 
trade. Itis not always possible to draw the line 
rigidly, as some supplies to the same premises are 
partly trade and partly domestic. 

Itis absolutely necessary for the health of a com- 
munity that they should have a plentiful supply of 
good water at a reasonable price placed within the 
reach of every member. 

It is proposed to take, as an example, a town of 
50,000 persons, and to consider the question of 
supply by measure and by assessment. In order to 
arrive at the cost of the water per 1000 gallons, the 
prime cost of the works, interest on and re-payment 
of capital, and the working expenses must be known. 

Assuming then a population of 50,000, let these 
items be estimated (1) on the principle of the works 
costing 1l. per head of the population, (2) costing 
2l., (3) costing 31. The first sum is very low, the 
third rather high. 

Population, 50,000. 
& £ £ 
50,000 100,000 += 150,000 


2,000 4,000 
650 


325 975 
3,300 3,300 3,300 
7,950 


Annual expenditure 5,625 10,275 


A supply of 20 gallons per head daily, or 
1,000,000 gallons for 10,000 houses, taking five 
persons to a house, is the quantity assumed to be 
necessary, and will thus cost for each house yearly 
either 11s. 3d., 15s. 10d., or 20s. 6d., according to 
the cost of the works. 

In making this calculation interest has been taken 
at 4 percent. and rity Sage of capital at 4 per cent. 
compound interest as by Inwood’s tables, page 155,. 
for 50 years. The working expenditure includes 
salaries, wages, coal for pumping, rates, taxes, &c., 
in fact, all the necessary expenses on the revenue 
side taken from the towns within author’s own 
experience. As the cost of 1l. per head is very low 
and 31. per head very high, let the example of 21. 
be more fully considered. 

The quantity of water supplied per house for 
15s. 10d. per annum is assumed to be 20x 5 x 365= 
36,500 gallons, each 1000 gallons being thus about 
5$d. The weekly charge per house is 3gd. In 
order to provide a small balance of revenue the 
charge for water would probably be 6d. per 1000 
gallons, a little over 4d. per house weekly, or 17s. 7d. 
per annum. 

A manufacturing town of 50,000 population, in- 
habiting 10,000 houses, may be taken to contain 
about the following at the various rentals : 

Annual Rental. Number of Houses. 
Under 51. oe os, ae 
51. and under 101, 


Tg ede alll 7 
a 


201, ” . 
252, ” 301. 





Capital expended 
Interest at 4 per cent. 6,000 
Sinking fund .. = 
Working expenses 


301. 365i. 
352. and under 40/. 
401. 4 l. 
501. 
601. 


701. ve 
Over 80l... 

















JuNE 29, 1888.] 


ENGINEERING. 


647 








These figures are taken from an actual example 
but reduced to the nearest level number under each 
rental. 

The water rate as usually charged is about 4 per 
cent. on the rental value and approximately the 
rates payable by each house in the foregoing example 
would be as follows, taking jumps of 41, up to 401. 
and then of 101. : 











Annual Water} Annual 
Annual Excess by | Excess by 
Rate at 4 per | Water Rate 
Rental. Cent. = by Meter. Meter pice IAN 4 
£ £8. d. 8. d. ea cored 
+ 03 2 a 14 5 } 
8 064 17 7 ll 3 | 
12 097 17 7 8 0 
16 01210 17 7 49 
20 016 0 bes | 
24 019 3 a ‘ve "3" 3 
28 a73) 6 ITF ; 0 4 10 
82 15 8 be G., &. 
36 18 9 } | oll 2 
40 112 0 i 7 014 5 
50 200 47.7 | 1 2 6 
60 28 0 | a im. 6 
70 216 0 17 7 rT 2.2. 
£0 3 40 17 7 ;/2 6 5 
90 812 0 Mit 214 5 
100 400 ae S 8, 8 














It will be noticed that the scales cross between 
201. and 24l., so that about 8900 out of 10,000 houses 
would have to pay more for water by meter than by 
assessment. 

If it should be considered advisable to charge by 
measure for domestic supplies it is necessary to 
frame some clause which shall meet this difficulty 
such as the following: A charge of 6s. per annum 
payable quarterly shall cover a consumption of 6000 
gallons per quarter, all used in excess of this quan- 
tity shall be charged at the rate of 1s. per 1000 
gallons. How such a method would operate it is 
hard to say; in the hands of a public body with the 
power to levy a rate in aid it might answer, but 
certainly not in the hands of acompany. Although 
nothing has been said on the mechanical aspect of 
the question it presents great difficulties, for the 
meter to fulfil the needful conditions is not yet 
made. 

It should (1) be positive in its action; (2) not 
liable to damage by frost; (3) compact; (4) not 
expensive ; (5) easily read; (6) easily repaired ; 
(7) not requiring constant attention ; (8) noiseless. 
Without wishing to enter upon the merits and 
demerits of the numerous meters before the public 
it may safely be said that not one completely fulfils 
half the above requirements. 

There are many other difficulties in the way of 
largely augmenting the number of meters to pro- 
vide them for domestic use, such as the increased 
capital to purchase and fix them, the staff to keep 
them in order, and the constant disputes they would 
lead to, and on the whole there is no fairer mode of 
charge than the basis of rent, the percentage de- 
creasing as the rent increases. 

As for supply by measure for trade purposes, this is 
a matter upon which there can be but little said ; it 
is obvious that a person desiring for business pur- 
poses a large or uncertain quantity must be sup- 
plied generally speaking according to the quantity. 
In a domestic supply with proper fittings and in- 
spection there is not great waste unless from care- 
lessness, and then in comparatively few instances, 
hence the quantity is known within certain limits ; 
but in a trade supply the reverse is the case and an 
instrument to measure the quantity is necessary. 
As a rule, a low-pressure meter supplying a tank 
or tanks at the top of the premises is the most re- 
liable, but it often becomes necessary to use high- 
pressure meters. In using such, the principal points 
to consider are: 1. What the consumption will be 
when most water is being used and supply a meter 
to suit this ; but the rule to keep the meter as small 
as is consistent with an efficient supply is not to 
be neglected, as large meters are of course more apt 
to cease to register with a small flow than small ones. 
2. The meter should be protected from frost and 
danger of breakage. 3. It should not be exposed 
to fine dust or chemicalfumes. When fixed, meters 
should be read every half-quarter, and if of the 
Kennedy type, oiled at the same time. If care is 
exercised and the successive readings compared, it 
soon becomes evident when a meter is inaccurate. 

There remains the quasi-domestic supply in which 
are included gardens, carriage washing, and trades- 
men’s shops usually associated with a dwelling- 
house. Now it is somewhat difficult to lay down 
any rule for these, but it may be said that certain 
trades should have a meter supply, especially 





brewers, dyers, photographers, and those who may 
use large quantities of water, while others may be 
charged a rate, care being taken that they are not 
allowed facilities for wasting. For gardens or 
carriages a rate .is advisable, excepting a hose pipe 
is used, and then a meter should be insisted on ; 
also in the case of large public institutions such as 
hospitals, gaols, schools, and workhouses, where 
great waste is often found. 

A scale for water supplied by measure is found by 


the logarithmic formula V = a g°, where V is 
the price of g thousands of gallons at the initial or 
starting price for the first thousand gallons of a ex- 
pressed in shillings and decimals of a shilling. Thus 

















Number of ome One Shilling One Shilling 

Gallons. One Shilling. lang Threepence. | and Sixpence. 
£8. d. £ 8. d. £8. 4, 
1,000 010 013 016 
5,000 043 056 4 0 6 4 
10,000 | 0711 0 911 Olll 
20,000 | 0 14 10 018 6 Li2 2 
50,000 11310 223 210 9 
100,000 | 331 3 18 10 414 7 
1,000,000 | 2 1 2 31 8 0 37 13 6 

| 








the annexed Table gives examples of the charge on 
scales of one shilling=1.00, one and threepence= 
1.25, and one and sixpence=1.5, as starting prices. 





THE MESSAGERIES MARITIMES, 


Tuis important company has acquired another 
years experience. Its fleet is returned at fifty- 
eight steamers, representing an aggregate burthen 
of 157,618 tons, corresponding to a total displace- 
ment of 235,363 tons. The first cost of the com- 
pany’s fleet was 4,745,2721., to which we may add 
173,8901. for the outlay made on vessels still in 
hand, making the aggregate amount of capital ex- 
pended upon the fleet 4,919,162). This amount 
shows an increase of 15,418/., as compared with the 
corresponding total at the close of 1886. During 
the past year one new vessel, the Portugal, has 
been placed upon the Brazil and Argentine line; 
two cargo boats, the Marche and the Tamise, were 
also brought into use in the course of 1887. Three 
other steamers, the Sindh, the Niemen, and the 
Tigre, underwent last year extensive renewals and 
improvements. The electric light was also intro- 
duced last year into several of the company’s 
steamers, and it is proposed to apply it to all 
vessels running upon the company’s postal lines. 
Three vessels were struck off the company’s fleet 
last year. The first. of these was the Menzaleh, 
wrecked in the Chinese seas in May, 1887; the 
two others were the Ilisus and Ganges, which were 
sold as past service, the first at Saigon, and the 
second at Marseilles. The initial value of these 
three vessels, as well as that of the Niemen and the 
Tigres (which underwent considerable improve- 
ments last year, as already indicated) had been 
previously almost entirely redeemed, and the 
balance was written off the amount representing 
the whole cost of the fleet. On the other hand, the 
outlay made for improvements effected in the 
Niemen and the Tigres was added last year to 
the cost of the fleet, as it was calculated that the 
changes made in those vessels will render them 
capable of useful employment for a period of at 
least ten years, during which the capital expended 
upon them will be greatly reduced by annual deduc- 
tions. Although the first cost of the company’s 
fleet amounted, as already indicated, to 4,745,2722., 
this sum has been written down by successive de- 
ductions to 2,171,772. at the close of 1887. The 
writing down policy thus adopted is obviously a 
sound and essential one, as a fleet necessarily 
depreciates rapidly in effective value year by year. 
At the close of 1887 the company had seven vessels 
in course of construction; two of these, the 
Australien and the Brazil, are first-class high-speed 
steamers ; the remaining five, the Guadalquivir, 
the Guadiana, the Dordogne, the Charente, and the 
Adour, are cargo boats. One of the cargo boats, 
the Guadalquivir, has been brought into service 
during the last few weeks. 

The aggregate distance run last year by the com- 
pany’s steamers was 2,273,820 knots, as compared 
with 2,223,324 knots in 1886, showing an increase 
of 50,496 knots last year. In last year’s total of 
2,273,820 knots the subventioned postal service 
figured for 1,683,546 knots, the difference of 590,274 
knots being made up of vessels running on lines 
not having any subvention attached to them. The 
distances run upon these non-subventioned lines 








last year were asfollows: Mediterranean, 351,639 
knots ; Brazil and Argentine, 152,049 knots; India 
and Chinese, 39,942 knots; Australia, 27,315 knots, 
and colonial service, 22,149 knots. 

The trade of Havre is, it appears, availing itself 
more and more of the facilities afforded by the 
company’s Mediterranean steamers ; and it is pro- 
posed to put Bordeaux and Dunkirk also into 
weekly communication with the Mediterranean 
service at Marseilles. The average distance run 
by the company’s fifty-eight steamers in actual 
service last year was 39,204 knots per ship, a total 
showing a fair progress upon the corresponding 
average result in 1886. 

The company’s steamers realised last year upon 
the postal lines rates of speed superior tc those 
prescribed by a convention concluded with the 
French Government June 30, 1886. Upon the 
Chinese line, now extended to Japan, the average 
speed attained last year was something over 13 
knots per hour, a result which the company was not 
required to attain until July, 1888. Upon the 
Australian line, which comprised no less than 7569 
marine leagues, the company’s steamers maintained 
in 1887 an average speed of 12.97 knots per hour, 
wile the speed prescribed upon the line by official 
requirements was only 11.10 knots per hour. Upon 
the Brazil and Argentine line the average speed 
attained last year was 12.93 knots per hour, 
while these figures are expected to be carried 
to 14 knots per hour when two large steamers 
now in course of construction are brought into 
use with the Portugal, which is alre.dy at work 
upon the line. The only drawback to the habitual 
regularity of the company’s service last year was the 
loss of the Menzaleh in the Chinese seas ; no life 
was happily sacrificed in connection with the wreck 
of this vessel. Another mishap, which occurred 
during the year to the company’s fleet was a collision 
in the Bosphorus, between the Dornai and an 
English steamship, which was lying at her moor- 
ings. This collision was occasioned by the violent 
and irregular currents of the Bosphorus. Thecom- 
pany’s cargo boat Yoruba was also wrecked last 
year by striking during a thick fog on a rock at no 
great distance from Guernsey. The number of 
passengers carried by the company last year was 
100,905 ; of this number 17,731 were either carried 
gratuitously or at reduced rates on Government 
account. ‘The aggregate weight of goods carried 
last year was 444,157 tons, of which 8100 tons were 
carried at a reduced rate upon Government account, 
The value of the specie and securities carried last 
year was 6,024,109/., of which 243,091/. was carried 
gratuitously for the French treasury. The number 
of persons carried by the company’s steamers in 
1886 was 106,917 ; the aggregate weight of goods 
carried was 445,333 tons, while the amount of 
specie and securities carried was 7,320,000/. The 
traffic accommodated by the company last year will 
be seen accordingly to present a slight falling off 
as compared with 1886; the difference, however, 
was so slight as scarcely to affect last year’s revenue 
account, more especially as a severe economy was 
brought to bear upon every department of the work- 
ing. In the course of last year some use was made 
by the company of Japanese and Australian coal ; 
this proceeding was, to some extent, of an experi- 
mental character, but the results attained are re- 
garded as satisfactory. The company’s traffic 
receipts last year, from all sources, amounted to 
2,102,160/., and the working expenses of the year 
having been 1,929,548/., the profit realised for the 
twelve months was 172,612). Of this amount, 
20,7681. was required to provide for the company’s 
obligation service, leaving a balance of 151,844l. 
available for dividend upon the company’s share 
capital, Of this dividend, 5 per cent. was carried 
to the reserve fund pursuant to the statutes, 
144,000/. was applied in payment of a dividend at 
the rate of 6 per cent. per annum, and 252/. was 
carried to the credit of 1888. No doubt consider- 
able care and economy had to be exercised to secure 
these fairly good results. 





THE MANCHESTER SHIP CANAL. 
(Continued from page 597.) 

Section No. 4 extends from 11 m. 60 chains to 
16 m. 22 chains. The contractor’s agent on this 
length is Mr. C. A. F. Gregson, whose staff is as 
follows: One engineer and three assistants, one 
cashier and two clerks, three timekeepers, one 
walking ganger; at the end of May 700 men 
were employed on the length, and arrangements 
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were being made to increase the number. The 
canal company’s staff are Mr. F. P. Dixon and 
one assistant engineer ; their length, beginning at 
13 m. 50 chains, and ending at 19 miles, covers 
as well as part of section No. 4 more than half of 
the contractor’s fifth section. 

The land required for the construction of the 
works on section No. 4 amounts to a total of 
228 acres ; this is apportioned as follows: Land for 
canal and spoil, 154 a. 2 r. 8p. ; land for embank- 
ments inside foreshore and in bed of Mersey, 
73a.1r.32p. The foregoing total is exclusive of 
land, docks, canal, &c., near Runcorn, formerly the 
property of the Bridgewater Navigation, but which 
were taken over by the Canal Company with the 
remainder of that concern, and part of the estate 
comes into the division. 

On this section, as on No. 3, a considerable 
quantity of embankment wall and masonry work 
has to be executed. From 11 m. 60 chains to 
13 m. 40 chains the canal intervenes between the 
town of Runcorn and the estuary, altering entirely 
the existing connection between the Mersey and 
the large dock works at the termini of the Runcorn 
and Weston, Bridgewater, and Mersey and Irwell 
canals. In many cases the present masonry of their 
estuary walls will form the inner wall or embank- 
ment of the ship canal ; the existing dock accommo- 
dation, in the immediate vicinity, for the traffic on 
these canals, is of a most important character. At 
12 m. 70 chains the canal will be constructed 
through one of the arches of the large viaduct which 
carries the London and North-Western Railway over 
the Mersey estuary at this point, and as the course 
of the canal takes up the present deep-water channel 
under the viaduct, another will have to be dredged 
on the Widnes side of the estuary ; the estimated 
quantities for this work are 99,000 cubic yards soft 
and 23,100 cubic yards of rock. A lock for the Run- 
corn traffic is to be constructed at 13 miles. At 13} 
miles the Mersey and Irwell canal debouches into 
the estuary, and the present locks are in the exact 
centre of the future canal. The ship canal from 


this point to Manchester, cuts the Mersey and Irwell 
canal so frequently that it is to be entirely done 
away with, and with this view the canal company 
have purchased it. 


The waterway is now in the 
hands of the contractor, but as it is of so great 
a convenience to him for the transit of his plant 
and stores, some considerable time will yet elapse 
before it is drained, to allow for the thorough con- 
struction of the main canal, now carried on at 
intervals between the points where their courses 
diverge. At about 14 m. 30 chains the line of 
the ship canal leaves the shores of the estuary and 
follows the valley of the Mersey to Manchester. 

On section No. 4 there are in round numbers 
about 4} million cubic yards of earthwork, of which 
it is estimated that about 609,000 cubic yards will 
be rock. The main earthwork was started early in 
March last, and at the end of May, about halfa 
million cubic yards had been excavated ; previous 
to March preliminary work only had been carried 
on. The first work met with on this section is the 
surface sod stripping; this has been executed to 
the full width of the cuttings, from 13 m. 65 chains 
onward. At 14 m. 5 chains, cutting No. 13, a 
steam navvy is at work in a 22{ft. face, and the 
gullet has been carried by an easy grade from the 
surface at 14 m. 30 chains down to that point. At 
14 m. 30 chains another navvy is at work in a deep 
face, and the cut which runs out to the surface 
about 20 chains onward will be carried on 
parallel with the one just mentioned. Cutting 
No. 18 is one of the deepest on the canal; the 
bottom will be 67 ft. below the surface of the 
ground, the upper portion now being excavated by 
the navvies is a sandy clay, but the rock bottom is 
showing in places. At 14m. 42 chains another 
navvy is at work in cutting No. 14. The stuff 
from these cuttings is being run to spoil to the 
river side of the canal at 15 m. 20 chains ; this tip 
is particularly interesting. It ig on\a bed of peat 
dry and springy to walk over, but the spoil bank 
has sunk to a depth of quite 40 ‘t. in the peat, 
and the surface near the visible toe of the embank- 
ment is raised up like water from the bow wave of a 
steamer, and is, outside this rise, burst into huge 
fissures which are full of water ; the whole body of 
this spoil bank, in some places 30 ft. or 40 ft. wide, 
has sunk as much as 9 ft. in one night—it is a very 
troublesome piece of work to keep in order. From 
15 m. 10 chains to 15 m. 40 chains, barrow 
work is being done in peat, too soft to bear the 
weight of an excavating machine. At 16 m. 





50 chains Randal’s sluices are to be built, and near 
this point on the banks of the Mersey, a firm of 
contractors are sinking shafts on either side of the 
river, preparatory to putting in the tunnel to 
carry the water mains of the Liverpool Water 
Works ; these mains are to be carried under the 
Ship Canal at 16 m. 60 chains. Near 15 m. 
40 chains a quarry has been opened out, and the 
stone promises to be of excellent quality. From 
15 m. 60 chains to 16 m., cutting No. 15 has been 
opened out to a depth of about 10 ft. and for about 
two-thirds of its full width ; this work is being car- 
ried out by three Priestman grab excavators. The 
excavation presents a most weird-looking scene; the 
stuff is a greasy blue clay, and it stands up in 
pointed and irregular masses, seamed and indented 
with the teeth of the excavator, from out of pools 
of stagnant water. The place would make a fitting 
study for an artist in search of a witches’ cauldron. 
It is most interesting to watch the working of these 
grabs ; a skilful driver will swing the jib around 
until the excavator is directly over a pinnacle of 
clay, then it seems to hover for an instant before 
swooping down to pick up in its talons a load which 
is promptly dropped into a truck, then round it 
swings again ready for another onslaught. For 
localities where the bottom is too soft to bear the 
weight of a steam excavator, these machines do 
excellent work from the surface. As yet no night- 
work has been carried on on this section, but it 
is intended to increase the amount of plant and 
number of hands employed. 

Mr. Gregson gives an acccount of some astonish- 
ing quantities of earthwork moved on several occa- 
sions by the Dunbar and Ruston 10 horse-power 
steam navvies, quantities which exceed all records 
hitherto from that machine. The buckets used on 
the excavators are 14 and 2} cubic yards capacity ; 
the trucks are of the standard pattern used on the 
canal works, water level capacity cubing out to 
4.25 cubic yards; with the small bucket three 
scoops go to fill a wagon, with the large bucket two. 
The figures supplied are for individual days with 
big records for ten hours’ work: Large buckets, 
423 wagons, 360 wagons, 444 wagons, and 317 
wagons ; in this last day an engine getting off the 
road, or some such mishap, caused much delay. 
For excavators with small buckets the figures are 
385, 356, and 352 wagons per day of 10 hours; the 
machines were working in sandy clay, the face 
being about 22 ft. deep. As the work progresses it 
will be interesting to note whether these figures will 
be sustained or perhaps increased. 

The offices and workshops on this section are at 
Haystack Bridge—about 15 miles—the buildings 
consist of an engine shed to hold ten locomotives, a 
fitters’ shop, smiths’ shop with six forges, a tempo- 
rary hospital with four beds, a sawbench shed, the 
agent's office of eight rooms, with telephone laid on 
connected with the Manchester office and all sec- 
tional offices along the works, and a three-roomed 
office for the resident engineer ; no huts have been 
built for the labourers, because there is plenty of 
accommodation in the neighbourhood. At Run- 
corn—about 13 miles—there is a hospital with six- 
teen beds, and the contractor has acquired a good 
stone church, capable of holding from 900 to 1000 
people, wherein the resident clergyman presides. 
On this section, as on all others, there is a resident 
surgeon. The water supply is obtained from a 
stream at 15 m. 10 chains, the water being pumped 
into tanks raised on trestles, and from these the 
section is supplied by gravitation ; a well is being 
sunk from which the future water supply will be 
obtained. 

The main plant on the section consists of eight 
locomotives with from 10 in. to 13 in. cylinders, four 
Dunbar and Ruston’s steam navvies, two having 
large buckets, three Priestman’s grab excavators with 
power equal to a 3-ton crane, 250 wagons, 700 
barrows, two 10-ton and two 24-ton steam travelling 
cranes, one 16 horse-power and one 12 horse-power 
portable engines, two of Wade and Cherry’s 6-in. 
centrifugal pumps, and three or four pulsometer 
pumps. There are 13 miles of temporary road, two 
trestle bridges, and five miles of fencing already 
erected on the section. On the Mersey and Irwell 
Canal the contractor has 14 barges, each about 
60 tons capacity, and three tugs ; these are for the 
conveyance of stores and plant all over the works, as 
previously mentioned when referring to this canal. 

Section No. 5 extends from 16 m. 22 chains to 
21 m. 10 chains. Mr. J. R. Walker is the con- 
tractor’s agent, under whose direction the work is 
carried out ; his staff consists of one sub-agent, one 





engineer, and three assistants, one cashier and five 
clerks, three timekeepers, two walking gangers, and, 
at the end of May, 600 men were employed on the 
section. The canal company’s section, under Mr. 
F. P. Dixon, resident engineer, extends over this 
division as faras19m. From 19 m.to 21 m.10chains, 
the work is under the supervision of Mr. O. G. 
Brooke, resident engineer, and an assistant engi- 
neer. Railway deviations Nos, 1, 2, and 3 intersect 
the canal on this division, and their construction 
will be under the supervision of Mr. 8. I. Hownam- 
Meek as resident engineer for the canal company. 

Onsection No. 5 a total quantity of 497 a. 1 r. 15 p. 
of land will be required for the construction of the 
canal, the apportionment of which is as follows: 
Land for canal and spoil, 300a. Or. 6 p.; for Nos. 1 
and 2, railway deviations, 51a. 1r. 7p. ; for War- 
rington dock, 67 a. 0 r. 30 p. ; for diversion of river 
Mersey, diversion of Chester road, and No. 1 branch 
railway, 33 a. 3r.1p. ; for part No. 3 railway devia- 
tion, 36a. Or. 11 p. In addition to the above, the 
Canal Company have purchased 80 acres of land 
adjoining the site of the Warrington Dock, in case 
future extensions should at any time be necessary. 

The principal work on section No. 5, with the 
exception of the large railway deviations, will be 
earthworks. At 19} miles a large arm will branch off 
from the canal, and after running a distance of 
about 28 chains, will open out into a basin about 
twice the canal width, and half a mile long ; this will 
be the Warrington Dock. As almost the entire 
course of this arm and dock excavation follows the 
present bed of the Mersey, a large river diversion 
about 70 chains long is to be made, to take the water 
from above the dock across the intervening land 
to the opposite reach of the river, leaving the pre- 
sent bend for dock works. The works on the rail- 
way deviations will be of a most important cha- 
racter. The London and North-Western Railway 
crosses the course of the canal at 18 m. 19 chains, 
deviation No. 1, and at 21 miles, deviation No. 3. 
The Cheshire Junction Railway, deviation No. 2, 
crosses the canal at 18m. 22 chains. Deviations 
Nos. land 2 are to be brought over the canal, at 
18 m. 8 chains by a large viaduct on the skew, 
with five main girders of bowstring pattern, built 
of steel, span 292 ft. long, giving on the square a 
clear waterway of 120 ft., and with clear head- 
way of 75 ft. above the water level of canal; the 
bridge will carry four lines of rails. The following 
are the estimated quantities: Masonry in viaduct, 
46,425 cubic yards; steel in girders, 1254 tons ; 
wrought iron in floor-plates and cross-girders, 372 
tons ; cast steel in vodhies and bed-plates, 45 tons. 
The two railways will junction after passing over 
the canal, and will be carried over the Mersey by a 
viaduct with a span of 170 ft. and carrying two 
lines of way. ‘The estimated quantities in this 
work are: Masonry in abutments, &c., 6000 cubic 
yards; steel in girders, 339 tons; wrought iron 
in floor-plates and cross-girders, 36 tons; cast 
steel in rockers and bed-plates 10 tons. A branch 
railway, No. 1, leaves the Cheshire Junction 
Railway after it crosses the canal; it will cross 
the Mersey by the present bridge, then turn off 
over the river diversion to the docks at Warring- 
ton ; the length of this branch will be about 
14 miles. The viaduct on deviation No. 3 will also 
be on the skew, it will have three main steel 
girders, bowstring pattern, carrying two lines of 
way ; the clear headway over the water level of canal 
will be 75 ft., the span, 277 ft., giving on the square 
a clear waterway of 120 ft. The following are ti9 
estimated quantities: Masonry in abutments, &c., 
30,950 cubic yards; steel in girders, 651 tons; 
wrought iron in floor-plates and cross-girders, 187 
tons ; cast steel in rockers and bed-plates, 20 tons. 
On deviations Nos. 1 and 2 there will be fourteen 
public road bridges, some with iron and others with 
brick arches ; the average span of these will be about 
25ft. with a clear headway of from 12ft. to 15ft. over 
the road. Their construction will be simple and of the 
standard pattern for all such structures throughout 
the canal works. On deviation No. 3 there are to be 
nine public road bridges of standard type. The total 
quantity of embankment in deviation railways 
Nos. 1, 2, and 3, also in branch railway No. 1, is 
estimated as 2,553,596 cubic yards. To get up to 
the high viaducts crossing the canal, the gradient 
on these deviations will be 1 in 125, The embank- 
ment of deviations Nos. 1 and 2 will carry four 
lines of rails, and be about 60 ft. high. The bottom 
half of all these embankments is to be tipped with 
rock. 

On section No. 5 there are in round numbers 
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63 million cubic yards of excavation, of which 
it is estimated that nearly three million cubic 
yards will turn out to be rock. The earth- 
work was begun in January, and at present 
about half a million cubic yards of excavation has 
been executed. The first work met with on the 
section is at 16 m. 30 chains, from which point 
cutting No. 16 is being opened out to alittle beyond 
17 miles. The material of the cutting is sand and 
pebbles ; hand labour is at present employed at the 
16 mile end, but there a steam navvy is in course of 
erection to continue the work; the portion taken 
out is about three-quarters of a mile long, about 
40 ft. wide, and 12ft. deep. Two sumps have been 
sunk to drain the cutting, one at 16 m. 60 chains 
the other about 10 chains further on ; the pumps used 
are Wade and Cherry’s 6 in. centrifugals. At about 
16 m. 70 chains, and for a distance of 10 chains on 
either side of this mileage, the work of excavation 
in the cutting is carried out by means of a 
‘*Liibecker” excavator. The outside appearance 
of this machine is that of a house on wheels, with 
an opening in the centre through which railway 
wagons pass ; from out of the side of the house a 
long arm or ladder projects, to carry the excavating 
buckets, controlled with aseries of guys and raising 
or lowering chains. The arm is 48 ft. long with 
an arrangement for extension to a total length 
of 53 ft. when necessary; it carries twenty-five 
buckets holding about a quarter cubic metre each. 
The machine is capable of excavating to a vertical 
depth of 6 metres below the rail level on which it 
runs. The weight unloaded is 50 tons, but about 
12 tons of rails were fixed in the undercarriage of 
the machine, at the far side from the cutting, to 
counteract the tilting effect of the bucket ladder. 
The boiler is placed on the side away from the 
cutting, and the engine on an inclined frame is 
fixed overhead, and transmits motion to the bucket 
wheel shaft by a train of reducing gear. The engine 
has one pair of cylinders 8$ in. in diameter and 
13 in. stroke. The engine shaft is driven at 180 
revolutions, the second motion shaft 55 revolutions, 
and the bucket shaft 7.65 revolutions per minute. 
The engine is 35 horse-power, and the working 
pressure 75 lb. The machine requires a somewhat 
complicated arrangement of rails to travel on; an 
18-ft. sleeper is necessary, laid to the number of 
4000 to the mile. Five rails are required for the 
road, threefor the machine, and two for the ordinary 
wagon road. Of the former, one is laid near the 
outer end of the sleepers, and two, 2ft. 11}in. 
apart, on the side of the cutting, the total gauge 
being 12ft. 7in.; an intermediate pair of rails 
4ft. 8} in. apart are laid so that the wagons can be 
run beneath the hopper of the machine and loaded. 
About twelve buckets go to fill a truck. 

Respecting this machine a very amusing para- 
graph appeared in a German newspaper (Kuhlow, 
Berlin), whence it was culled and reproduced 
—doubtless as a joke—in a Manchester paper. It 
was to the effect that the introduction of this ma- 
chine had struck dismay into the breasts of English 
manufacturers, as it had entirely beaten them out 
of the field, that the ‘‘ Liibecker Maschinenbau- 
Gesselschaft has more than once heen advised to 
affix the name of its representative in London to 
these machines, so as not to challenge the entire 
English competition at once,” and to these remarks 
were appended several. other equally ingenious 
creations of fancy. Some wag must have tendered 
the advice, for so far this name has been to the 
Englishman the only terrifying attribute of the 
machine, as at its best, in sand, its record is 
forty-two wagons for an hour, while in any- 
thing like stiff clay or rotten rock this output 
per hour is very greatly reduced, whereas a 
Dunbar and Ruston machine, already mentioned in 
this article, reached a total of 444 wagons in a 
ten-hours’ day when working in very tough ma- 
terial. Cutting No. 16 has been worked from 
17 m. 35 chains to 17 m. 60 chains by hand labour ; 
the excavation is about 60 ft. wide and 15 ft. deep, 
when rock is reached, and below this a gullet is 
being taken out by hand labour ; the stuff is loaded 
into skips, and lifted by steam cranes, travelling on 
a temporary road, and deposited into the wagons. 
At 17 m. 60 chains a steam navvy is working in the 
excavation, where at this point it widens out to the 
permanent width of the canal, this width is main- 
tained to about 18 m. 10 chains, where the gradient 
works out at the surface. At 18 m. 30 chains two 
steam navvies are at work in cutting No. 17, ‘the 
material, to adepth of about 10 ft., is very stiff clay, 
then the rock is reached ; this excavation is about 


100 ft. wide and 10 ft. deep to 18 m. 50 chains, and 
for an additional 20 chains the depth is the same, 
and the width about 35 ft. From this excavation 
back to the spoil bank, near 18 miles, a temporary 
line, involving much work, has been e; it 
passes under two railways, through their road 
bridges, over a piece of the country road which the 
contractor has leased. There is very little sub- 
contract work going on on the section. 

The contractor has two villages on this division, 
one at ‘‘ Bob's Bridge’”—16? miles—the other at 
‘* Acton Grange’ —18 miles—where the offices and 
workshops are situated. At Bob’s Bridge there are 
18 huts, each capable of accommodating a family and 
eight lodgers ; at Acton Grange the accommodation 
for the workmen consists of 12 huts of similar size ; 
the water supply for the huts is obtained from wells 
at each place. The yard is at Acton Grange, where 
there is an engine shed capable of holding eight 
locomotives, a fitters’ and repairing shop, with 
lathe, &c., a blacksmiths’ shop of six fires with 
7 cwt. steam hammer, carpenters’ shop, saw-bench 
shed, and store; the agent’s office of eight rooms, 
with the usual telephonic communication, and a 
surgery with two rooms attached, wherein the resi- 
dent surgeon attends. In the yard are tanks on 
trestles from which the engines working on the 
length are supplied. 

The main plant on the section consists of nine 
locomotives from. 9-in. to 13-in. cylinders, four 
Dunbar and Ruston steam navvies, one Liibecker 
land-dredge excavator, 300 wagons, 500 barrows, 
four 24-ton and one 3-ton steam crane, five 10 horse- 
power and one 12 horse-power portable engines, 
four 6-in. Wade and Cherries’ centrifugal pumps, 
and one pulsometer pump. There are nine miles 
of road and six miles of fencing constructed on the 
section. It is intended to increase both the plant 
and the number of hands employed on this length. 


(Zo be continued.) 





THE GLASGOW, EXHIBITION. 

THERE are only three or four examples of steam 
steering gear at the Glasgow Exhibition, the dis- 
play in this branch of marine engineering being also 
somewhat weak. Messrs. Amos and Smith, of 
Hull, show two examples of their combined steam 
and hand gear. The cylinders are placed horizon- 
tally. The larger engines have 6 in. cylinders, and 
the smaller 4 in. cylinders. The power is conveyed 
from the engines to the rudder through a friction 
clutch, and this is set up tight enough to move 
the helm under ordinary conditions, but if a heavy 
sea should strike the rudder the clutch will slip so 
as to prevent carrying away the head or other- 
wise cause injury. In the event of the clutch 
slipping, and the rudder thus being allowed to give 
way, it willalways come back to its original position 
when the additional strain is removed. {This is 
effected by the chain-wheel turning a nut and so 
operating the valve. The change from steam to 
hand is easily effected by the steersman. The 
clutch always stops in the position in which it has 
to go in gear whatever may be the position of the 
rudder. 

Messrs. Napier Brothers, of Hyde Park-street, 
Glasgow, show combined hand and steam-steering 
gear. This firm has lately been reorganised, Mr. 
T. M. Grant, formerly of the Clyde Locomotive 
Works, having taken up the management. They 
have brought out lately a new design of double- 
screw steering gear, which can be worked either 
from the bridge or from the after part of the vessel ; 
there being a long shaft which runs along the deck, 
and is connected by gear wheels. On the same 
stand is showna steam windlass. The chief novelty 
in thisis, that in place of having handwheels to screw 
up the clutch to put the barrels in gear, they now 
have a disc on the barrel with recesses cast in, and on 
the wormwheel through which the power is conveyed 
there are corresponding recesses. The two discs 
areconnected by means of a sliding block which 
through holes in both. In this way either both or 
only one side can be connected. The reversing is 
done by a clutch on the driving shaft. Thedifferential 
brake used in this windlass is a noticeable feature. 
By letting the levers drop they will apply the brake 
by their own weight, and they have to be lifted to 
let the windlass work. This arrangement gives 
great control, and renders the working easy and 
safe. The differential action is obtained by a 
simple but effective toggle joint. A very neat steam 
windlass for yachts is also shown. This has been 





applied to a number of the largest steam yachts. 








The same device used in the brake referred to is 
applied to a double-acting clutch, which is used for 
overhead travelling cranes. A model of this is 
shown, as also an example of the “‘ cat” governor. 
An oil testing machine and some other objects are 
shown on the stand. 

Mr. D. 8S. Porteous, of Paisley, also shows steer- 
ing gear of what is known as the “ Blythswood” 
type. This is designed for large onl powerful 
ocean steamers, and is for steam alone, the cylinders 
being placed horizontally on the upper part. Itcan 
be operated from the centre of the vessel or aft as 
required, being connected to the rudder head by 
@ screw in the ordinary way. This firm also exhibit 
a combined hand and steam steering gear, in which 
the cylinders are arranged diagonally. 

Messrs. Clarke, Chapman, Parsons, and Co., of 
Gateshead-on-Tyne, whose exhibit we have already 
referred to, also show an example of their well- 
known steam steering gear amongst the other 
objects on their stand. 

urning now to another of the Exhibition, 
we find the Nobel’s Explosives Company, Limited, 
of Glasgow, in conjunction with Messrs. Day, Sum- 
mers, and Co., of Southampton, and Messrs. 
Elliott Brothers, of St. Martin’s-lane, London, 
exhibiting an interesting series of models in con- 
nection with the system of submarine mining. The 
majority of the mines and other objects of which 
models are shown have already been described in 
ENGINEERING in the course of the series of articles 
on that subject which have lately appeared in our 
columns. This remark applies to a model of a 
large ground mine holding 900 lb. of blasting gela- 
tine, to the cast-iron sinkers, connectors, discon- 
nectors, &., also to signalling and indicating appa- 
ratus, circuit-closers, testing apparatus, &. To 
those who have followed our articles on this sub- 
ject the exhibit will prove unusually interesting. 
In addition to the objects named there are shown 
the following: A mouthpiece for ground mines. 
This is just large enough for the insertion of English 
slab gun-cotton. It is much smaller than usual, 
and of novel construction, so as to combine great 
strength with comparatively small weight. The 
wire entrance plug is attached to the outside, and 
the primer envelope and circuit-closing apparatus, 
when used, to the inside. The shackles used in 
mooring these mines are worth notice, inasmuch as 
they form a detail that is likely to give trouble if 
not properly looked after. It is recommended that 
the U portion should act as a spring so as readily to 
lock the screw bolts into place. The model of the 
steamer used for mooring sea mines is worthy of 
notice. The original is 75ft. long and has twin 
screw engines giving 100 indicated horse-power. 
The arrangement of derricks, fore and aft, bow and 
stern joggles, fair leads with rollers, steam capstan, 
&c.,is well planned and thought out. A smaller 
type of steamer, about 45ft. long, is, however, 
sufficient for many situations. A model is also 
shown of a cable barge from which the cable can be 
uncoiled as the tug tows the vessel along. This 
barge will take three 12 ft. 6 in. tanks, holding 50 
knots of single cable, or 25 knots of multiple 
cable. There are water ballast arrangements and 
water-tight compartments. A barge with two 
tanks is large enough for most harbours. The above 
exhibits are shown by Messrs. Day, Summers, and Co, 

The electrical fittings shown by Messrs. Elliott 
Brothers are beautiful examples of work of this 
description. The majority of them have already 
been described in these pages. The land mines are 
interesting and especially diabolical. They are 
buried in the ground, and explode when trodden 
upon. The electrical mines are always under con- 
trol, so that friends can pass over them without 
hurt, but in the mechanical land mines friends and 
foes would be alike blown up were they to tread on 
them after the safety slides were removed. 

Mr. Rankin Kennedy, of Glasgow, shows a com- 

und-wound self-regulating slow-speed dynamo. 
The field magnet is made in three pieces, and has 
only one field bobbin. The core is of hammered 
scrap iron, and is 10 in. in diameterand 14 in. long, 
and the pole pieces are of soft cast iron, and 
are of much greater cross-section than the core. 
The armature is of charcoal iron discs, and the core 
is mounted on metal spokes on a steel shaft. — It is 
12 in. long and 10 in. in diameter outside and 6 in. 
inside, the depth of core being thus 2in. The 
armature is wound with flat wires 5 mm. by 3.5 mm., 
one layer outside. The current allowed for this 
armature running constantly for long runs is 90 
amperes. The commutator is of solid drawn 
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copper section, insulated with mica. This firm 
also shows some large size incandescence lamps and 
some other electrical appliances. 

Messrs. King, Brown, and Co., of Edinburgh, 
show a combined compound engine and dynamo for 
use on shipboard. There is a spring arrangement 
for keeping the belt tight, the dynamo swinging on 
trunnions. The engine is stated to be 45 horse- 
power, and the dynamo to have a capacity of 
450 16 candle-power incandescent lamps. On the 
same stand were shown electrical fittings, &c. 

Messrs. Swinney Brothers, of Morpeth, have a 
large show of brickmaking machinery, and Mr. 
William Johnson, of Leeds, has an exhibit of a 
similar character. 

Amongst the smaller exhibits we may notice the 
‘perfect ’’ lock nut and washer shown by the 
Patent Rivet Company, of Smethwick, near Bir- 
mingham. The washer is made with an inclined 
surface, and the corresponding surface of the nut 
is also bevelled though in an opposite direction. 
The washer is not threaded. The principle upon 
which the device acts is that when the nut attempts 
to work back, the tendency is to mount the incline 
on the washer, and this causes it to gain on the 
thread. The inventors claim that the nut cannot 
work loose underany circumstances. However this 
may be it is certain the nut, when once tightly set 
up, cannot be turned back by a spanner, unless 
the washer be moved at the same time. Messrs. 
Thomas McCulloch and Sons, of Kilmarnock, show 
M‘Quaker’s piston rings and springs, in which the 
pressure is put on the packing rings by spiral 
springs placed on short rods forming arcs of the 
circle formed by the ring. These rods are tele- 
scopic, so as to lengthen under the action of the 
springs. The Murries Engineering Company, of 
45, West Nile-street, Glasgow, show a pyrometer 
said to give accurate indications from 50 deg. below 
to 2000 deg. above 0 deg. Fahr. They also show a 
low-water alarm for boilers actuated by means of 
the expansion of a copper tube blowing a whistle. 

Mr. George Turton, of Sheffield, has on view 
several examples of his patent buffer. In the 
latest design an improvement has been made by 
which the plunger can be withdrawn without 
injuring the case, which could not be done in the 
original arrangemement. Messrs. Lancaster and 
Tonge, of Pendleton, Manchester, have a large 
display of steam traps, spring pistons, adjustable 
bearings, lubricators, &c. A novelty is the ‘‘ Lan- 
caster’ American union, in which the end of one 

ipe abuts on to a bed of anti-corrosive metal. 

he joint can be used for steam, water, gas, acids, 
oils, &e. 

Messrs. David J. Dunlop and Co., of Port-Glas- 
gow, show in the gallery a working model of Dun- 
lop’s combined steam and pneumatic marine engine 
governor. The apparatus is well known, and con- 
sists essentially of an air chamber at the stern. 
As the after end of the ship rises and falls, the 
density of the air varies, and in this way motive 
power is obtained for working the throttle valve. 
Another model shown in the gallery is that of 
Grenier and Erpf’s patent cupola exhibited by 
Messrs. J. P. Hornung and Son, of Middlesbrough. 
The object aimed at is to utilise some of the com- 
bustible gases which ordinarily go to waste. A 
number of small tuyeres are arranged in a spiral 
line round the cupola. In this way the ascending 
carbonic oxide is burnt at a point above the fusion 
zone, where it was still hot enough to ignite when 
brought in contact with air, although the coke has 
not reached the ignition temperature. Another 
model shown in the gallery is that of a rolling mill 
especially adapted for wide plates, exhibited by 
Mr. Charles Borrough, of 61, Station-road, Darnall, 
Sheffield. The object of the design is to prevent 
the breakage of the rolls in their barrels and to 
keep them from springing so as to give an even 
thickness of plate. The device consists of one or 
two additional rolls placed abcve and below the 
main rolls so as to afford the latter additional 
support. There is a carrying roller on each side 
of the mill, which is also supported in a similar 
manner. ‘This is to insure the quick return of the 
plate into contact with the main rolls. The carry- 
ing rollers are driven by chain gearing. 

In another part of the Exhibition the Swedish 
and Norwegian Railway Company, Limited, show 
examples of pig iron, puddled bar, round and square 
bar iron, hoops and ties, axles, and chain cable. 
The railway to this company’s Gellivara mines is 
now completed, and the line to Victoria Haven, 
Oféten Fjord, Norway, will soon be opened also. 


Analyses of the iron are exhibited and show highly 
satisfactory results. 

Messrs. John Tullis and Son, of Glasgow, have 
an extensive exhibit of machine belting. They 
show on their stand the process of manufacture, 
having a very heavy sewing machine for stitching 
together the different plies of textile belting, and an 
ingenious wire stitching or rivetting machine for 
leather belting. This firm also show examples of 
what they style ‘‘ wooden rope.” It is for driving 
by means of grooved pulleys, and is to be used in 
place of ordinary cotton or hemp rope. It is 
approximately triangular in section so as to fit the 
grooves in the pulley, and is composed of links of 
hard wood, the outside layer, which comes in 
contact with the pulley, being of leather. We 
understand excellent results have been obtained 
with this device. 

Mr. Samuel Wright, of Eglinton-street, Glasgow, 
has an extensive exhibit of cask-making machinery 
in full operation. It would, however, be impossible 
to describe the machines without a number of illus- 
trations, which our space will not allow us to give at 
present. 








NOTES. 
Russran Raltways. 

From a report just issued by General Possiet, 
Russian Minister of Ways of Communication, we 
gather that, at the beginning of the present year, 
there were 27,723 versts, or nearly 18,500 miles of 
railway open for traffic in Russia. This is about 
4000 miles in excess of the railway mileage of India, 
and includes the railway system of Finland—a little 
over 1000 miles—and that of the Trans-Caspian 
territory, 660 miles. The latter is described as a 
purely ‘‘ military” line. In Finland the whole of 
the railway system, except 20 miles, has been con- 
structed by the Government. Of the general 
milage of Russia 5488 versts belong to the State, 
and 20,785 to various railway companies, most of 
whom, however, are subsidised by the State, and 
more or less under Government control. Reckon- 
ing the rouble at ten to the pound sterling, the 
revenue last year on all the lines amounted to 
24,971,6281., of which 1,997,434/. was derived from 
the State railways. The increase was 2,762,9001., or 
10 per cent. over that of 1886. The best paying 
line was the Nikolaevsky, running from St. Peters- 
burg to Moscow, which yielded 36,675 roubles per 
verst ; the Moscow Riazan followed with 30,029 
roubles, the Riazan-Kozloff with 28,727 roubles, 
and the Warsaw- Vienna with 25,664 roubles. The 
Borovitchisk line yielded only 1746 roubles per 
verst and the strategical railway through the Pinsk 
Marshes 1376 roubles. The total number of passen- 
gers conveyed throughout the year was 34,757,923 
civilians and 2,426,850 soldiers. The goods traffic 
amounted to 50,000,000 tons of goods forwarded by 
slow trains and 160,000 tons by fast ones. In 
general the year was a favourable one for the rail- 
ways; but owing to the lowness of the exchange 
and the compulsory payment of many of the rail- 
way loans abroad in cash, the financial results were, 
so far as the State was concerned, worse than 
usual. 


THE CENTENNIAL EXHIBITION, MELBOURNE. 

The Centennial Exhibition, Melbourne, will be 
the largest and the most important ever held in any 
colony of the British Empire. The following are 
some of the leading dimensions : 


Area of Buildings occupied by the Centennial International 
Exhibition, Melbourne. 


Main buildings... 4 

Cellars (used for wine bars) . 
xalleries (main building) ois 

East and west machinery annexes 
Retiring rooms and yards 

Aquarium buildings and fernery 
Offices ae $< ie fh 
Temporary annexes i ie: 
Boiler house, engine, and dynamo 


14,000 
821,400 


31,500 


Total floor area... 1,185,000 
Wall space in main buildings ... sae 60,664 


Area of the Centennial International Exhibition and 
Gardens. 


acres, 
Space available for outside exhibits es 84 
Area of main buildings, machinery, and 
temporary annexes ... cs me soc: ae 
Total area of Exhibition gardens ... 
Carlton Gardens (adjoining)... 


Total ... 





The cost of the main annexes has been 60,000/., and 


the cost of the entire buildings 114,000/. The 
electric lighting is being carried out by the Austral- 
asian Electric Light, Power, and Storage Company, 
Limited, with both arc and incandescence lamps. 
The contract is for 825 10-ampére Brush arc lamps, 
and 2000 16 candle-power Swan incandescence 
lamps with the necessary dynamo machines, con- 
ductors, fittings, &c. There will be 37 Brush 
dynamos, each capable of supplying electric current 
to 23 Brush arc lamps, and seven Brush-Victoria 
dynamos, each supplying current to 350 Swan in- 
candescence lamps. Power for driving the machines 
will be supplied by six horizontal‘engines, coupled 
in pairs, each pair capable of giving about 500 
horse-power. The total area to be lighted is as 
follows : Arc lighting, 943,135 square feet of floor 
space, or about 1144 sq. ft. perlamp; incandescence 
lighting, 119,000 square feet floor space, about 58 
square feet per lamp. The work has been carried 
out by Mr. R. E. Fletcher. Messrs. Ganz and Co. 
have also a small installation of arc and incan- 
descence lamps worked by transformers. 


PHorToGRAPHS OF LIGHTNING. 

The Royal Meteorological Society are appealing 
to photographers, both professional and amateur, 
to take advantage of the present state of the wea- 
ther to obtain photographs of lightning. Last sea- 
son they received sixty impressions of lightning 
flashes, taken in various parts of Europe and Ame- 
rica, but the information thus gained, while most 
interesting, was not sufficient for any trustworthy 
deductions to be drawn from it. All that can be 
confidently asserted is that the popular idea of 
the form of forked lightning is entirely erro- 
neous. The most typical forms are as follow: (1) 
Stream lightning, a plain, broad, rather smooth 
streak of light; (2) sinuous lightning, when the 
flash keeps in one general direction, but the line is 
sinuous, bending from side to side in a very irre- 
gular manner ; (3) ramified lightning, in which part 
of the flash appears to branch off from the main 
streak like the fibres from the root of a tree; (4) 
meandering lightning, in which the flash appears to 
meander about in the air without any definite 
course, and form small irregular loops ; (5) beaded 
or chapletted lightning, in which bright beads 
appear in ageneral white streak. In photograph- 
ing lightning a rapid plate and ordinary rapid lens, 
with full aperture, are left uncovered for a short 
time at night during a thunderstorm. The focus is 
arranged for a distant object, and if possible some 
point of landscape is included to give the position of 
the horizon. If this is not possible then the top of 
the picture is marked. A single lens is preferred 
to a doublet, in order that there may be no possi- 
bility of a second image being produced by reflec- 
tion between two portions of the lens, For a 
somewhat similar reason it is recommended that 
the sensitive film should be on paper instead of 
glass. The Society will be very pleased if copies of 
lightning photographs be sent to them at 30, Great 
George-street, Westminster, together with any 
available particulars as to the direction in which the - 
camera was pointed, the state of the weather, and 
the like. 


THE ZAMBESI RaILway. 

The hostile attitude of the Transvaal Government 
towards Cape Colony in regard to the proposed rail- 
way extensions towards Pretoria, seems likely to 
turn British enterprise in another direction. A 
movement is already afoot to extend the Cape rail- 
way system through Bechuanaland to the River 
Zambesi. This sounds somewhat a grandiose enter- 
prise, but the line would not be longer than the one 
the Russians have just made to Samercand, while 
it would be far more profitable, even from a 
strategical as wel] as from a commercial and colo- 
nising point of view. At present the Cape railway 
system stops at Kimberley, about 650 miles from 
Cape Town. By a little more than doubling this 
mileage the line would be completed to the River 
Zambesi, the distance to which from Kimberley 
does not exceed 800 miles. The line for the most 
part would run through level or slightly undulating 
country, and the engineering obstacles the entire 
route would be practically nil. The route adopted 
would be naturally that known as the ‘‘ great trade 
route to Central Africa,” running through Bechua- 
naland, and afterwards across Khama’s country to 
the River Zambesi. As the construction of the 
line would link not only Bechuanaland with Cape 
Colony, but Matabeleland as well, it would practi- 
cally render Cape Colony the paramount colony of 





South Africa and throw the other colonies and 
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territories in the shade. This is a consideration 
that will doubtless have weight with the Government 
of Cape Colony in inducing it to support the under- 
taking. A year ago it was quite ready to spend 
2,800,0001. to construct 452 miles of railway to carry 
on the Kimberley line to Pretoria. The expendi- 
ture of five millions would render Cape Colony 
mistress of the country right up to the Zambesi. A 
loan for such an undertaking would not be difficult 
to float in this country, and as England would her- 
self benefit by the passage of a railway throughout 
the whole of the Crown colony of Bechuanaland, 
the Imperial authorities would doubtless co-operate 
in furnishing a guarantee, if such were necessary. 
Such a line would open up completely Bechuanaland 
and the new gold region of Matabeleland, while 
putting an effectual stop to the attempts of Germany 
and Portugal to bring the Zambesi region under 
their joint dominion. We have more than once 
had occasion to dwell on the incapacity of the 
Government to appreciate the importance of railway 
extension in developing the resources of the empire, 
and bringing the wilder portions under civilised 
control, but the advantages of the Zambesi line are 
so obvious to those who are acquainted with South 
Africa, that we hope to see the undertaking started 
at no distant date. 


THe Russtan Brack Sea FLEet. 

The announcement that the new Russian ironclad 
Tchesmé has gone on a cruise along the Crimean 
coast, is too important to be passed over. Russia, 
it now appears, has complete and afloat an ironclad 
capable of facing the whole Turkish fleet and 
sending most of the vessels belonging to it to 
the bottom. It is now five years since Russia 
began building in the Black Sea a new fleet of iron- 
clads, and in the mean time Turkey, who previously 
possessed a naval preponderance, has done absolutely 
nothing. Russia, at length, can assert her old pre- 
dominance afresh, and with the gradual completion 
of the remaining ironclads under course of construc- 
tion, will not only prove a formidable antagonist to 
Turkey, but also to any other power attempting to 
send an attacking squadron on the Euxine. The 
Tchesmé, the Sinope, and the Catherine the Great 
are ironclads of the first category, belted through- 
out with 18 in. armour, and armed with six 
12-in. and seven 6-in. guns. The Tchesmé is 
314 ft. long, 69 ft. broad, 24 ft. deep, and has 
a displacement of 10,150 tons. The engines 
are of 11,500 indicated horse-power, and work up 
to 154 knots. The largest Turkish ironclad is the 
frigate Mesoodiyeh of 9000 tons, carrying twelve 
18-ton guns and steaming at 14 knots. The 
Mesoodiyeh was built at Blackwall fifteen years ago, 
and although still a fine vessel would have scarcely 
any chance of success in a combat with the Tchesmé. 
According to all accounts the new Russian ironclad 
is a well-built vessel, and being an orthodox craft, 
devoid of the vagaries which rendered the Popoffkas 
the laughing-stock of Russia as well as the ridicule 
of Europe, may be expected to give a good account 
of herself when the next war occurs. In 1876 
Russia, betrayed in a naval sense through the 
incapacity displayed by the Popoffkas, had at the 
last moment to fall back upon a scratch squadron 
of cruisers and torpedo cutters for defence. This 
was practically the beginning of new methods in 
naval warfare which colour the construction of every 
fleet at the present moment—the cruiser and torpedo 
rams receiving in every country particular attention 
just now. Russia possesses scarcely any mercantile 
marine, and it would be hardly worth while for 
Turkey, who is far too poor to build another iron- 
clad fleet, to create a cruiser squadron. Relatively, 
however, torpedoes and torpedo vessels constitute 
the cheapest method of naval warfare, and under 
the circumstances, therefore, Turkey’s best policy 
obviously would be to develop at once more fully 
her torpedo service, so as to counterbalance the 
power Russia has gained by completing the 
Tchesmé. No time, however, must be lost, as 
Russia will have a second ironclad finished before 
the autumn. 


Great Indian Peninsuta Ratiway. 

This important undertaking appears to be becom- 
ing a more productive concern year by year, 
although the working in the second half of 1887 pre- 
sented less favourable results than those attained in 
the corresponding period of 1886. The length of 
line in operation last year was 1503? miles, as com- 

ared with a similar mileage in 1886 and 1885. 
he capital expended at the close of 1887 was 
24,148,262/., as compared with 23,971,578. at the 





close of 1886, and 23,771,344l. at the close of 1885. 
The rough revenue acquired last year was 
3,660,018/., as compared with 3,598,641/. in 1886, 
and 3,339,604/. in 1885. The working expenses 
last year were 1,714,290/., as compared with 
1,672,9331. in 1886 and 1,685,276/. in 1885. It 
follows that the net profit realised last year 
amounted to 1,945,7281., as compared with 
1,925,7081. in 1886 and 1,654,328/. in 1885. The 
amount of capital raised at the close of 1887 was 
24,876,8641., as compared with 24,662,164I. in 
1886 and 24,701,664/. in 1885. It follows from the 
foregoing figures that the net return realised upon 
the capital raised was 7/. 16s. 5d. per cent., as com- 
pared with 7/. 16s. 2d. per cent. in 1886, and 
6l. 13s. 11d. per cent. in 1885. The aggregate 
number of passengerscarried last year was 8,653,156, 
as compared with 8,164,542 in 1886, and 7,633,693 
in 1885. The aggregate weight of goods carried 
last year was 2,734,260 tons, as compared with 
2,596,656 tons in 1886, and 2,365,412 tons in 1885. 
The number of train miles run last year was 
8,870,468, as compared with 8,611,163 in 1886, 
and 8,838,643 in 1885. The number of persons 
employed upon the system last year was 37,809, as 
compared with 37,642 in 1886, and 38,383 in 1885. 
The aggregate distance run by passenger and goods 
trains, as well as by engines engaged in miscella- 
neous services in the second half of 1887, was 
4,269,350 miles. The locomotive expenses of the 
half-year having been 294,338/., it follows that the 
average cost of locomotive power per mile run was 
ls. 44d. The number of locomotives upon the 
system at the close of last year was 560, this 
total being made up as follows: Ghaut and 
mixed engines, 70; tender passenger engines, 
103; tank passenger engines, 15; tender goods 
engines, 353; and tank goods engines, 19. In 
the course of the second half of last year three 
tank engines were added to the locomotive stock, 
and three tender passenger engines were withdrawn 
from use, leaving the entire locomotive stock at 560 
engines as above. The number of engines in 
running order at the close of last year was 458, viz., 
54 Ghaut and mixed engines, 79 passenger engines, 
15 tank engines, 291 tender goods engines, and 19 
tank goods engines. The average number of engines 
undergoing repairs and renewals at any one time 
during the second half of 1887 was 128, viz., 16 
Ghaut and mixed engines, 24 passenger engines, 
and 88 goods engines. The number of vehicles in 
use in the coaching department amounted at the 
close of last year to 1577, but of these only 1434 
were in actual running order. 
vehicles in use in the goods department at the close 
of last year was 7783, but of these only 7284 were 
in actual running order. The Great Indian Penin- 
sula system is still nominally in the hands of a 
private company, although an Anglo-Indian Govern- 
ment director has a seat at the Board, but it will 
probably shortly pass under the direct control of 
the Indian Government. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has not been quite so 
active, but prices have ruled firm, the best qualities 
making 10s. 3d. to 103. 6d. ; good dry coal, 93. to 9s. 6d. ; 
and inferior descriptions, 8s. 6d. to 8s. 9d. per ton. The 
house coal trade has been fairly firm. The demand for 
patent fuel has not been active; the best brands have 
made 8s, 6d. per ton. Coke has continued in good demand, 
and prices have ruled firm. The iron works of the Cardiff 
district have been pretty well employed, but shipments of 
iron and steel have not been heavy. Heavy section steel 
rails have made 3, 17s. 6d. to 4l. 2s. 6d., and light section 
ditto 41. 153. to 5/. 5s. per ton. The demand for Spanish ore 
has been scarcely so good. 


The ‘‘ Peacock.”—On Frida 
was launched from Pembroke Dockyard in the presence of 
a large aumber of spectators. The Peacock was laid down 
in May, 1887. She was designed by Mr. N. H. White, 
assistant controller of the Navy, under the direction of 
Mr. J. C. Froyne (chief constructor). Her engines have 
been made by the Barrow Naval Construction Company. 
Her dimensions are as follows : Length between perpen- 
diculars, 165 ft. ; breadth (extreme), 30 ft. ; mean draught, 
11 ft. 4in. She is expected to attain aspeed of 134 knots 
per hour. 


South Wales and the North.—With the view of further 
utilising the Severn Tunnel and giving the public the 
advantage of the shorter route which it has opened up, 
the Great Western Railway Company has, in conjunction 
with the London and North-Western Railway Company, 
concluded arrangements for the establishment of a direct 
service of fast trains vid Newport, Pontypool, and the 
Shrewsbury and Hereford line, between Bristol and 
Liverpool, Manchester, Edinburgh, Glasgow, and other 
towns in the North of England and Scotland. Trains 
will be run in connection with this service from Newport, 


the Peacock, 4, gunboat, 


The number of |C 





Cardiff, Bridgend, Neath, Swansea, and other stations in 
re and from Gloucester, Cheltenham, Stroud, 
oss, &c. 


Bristol Docks.—A_ special meeting of the Bristol Town 
Council will probably be held next week to take into con- 
sideration a report from the Docks Committee recom- 
mending the imposition of dues on goods imported coast- 
wise. 


The Melin Griffith Works.—On Thursday, at Cardiff, 
Messrs. Stephenson and Alexander sold by auction the 
Melin Griffith Works and other properties, owned by the 
Cardiff Iron and Tin-Plate Company, Limited, in liqui- 
dation. The Melin Griffith Works, with certain build- 
ings, plant, goodwill, &c., and various freehold and 
leasehold properties in connection therewith, in the 
parishes of Whitchurch and Radyr, and a leasehold 
plantation or wood, about 62 acres in extent, in the parish 
of Leckwith, were sold together. Mr. R. Thomas, of 
London, who, it is believed, acted on behalf of acompany 

roposed to be established later on, became the purchaser 
or 12,0002. 


Redruth.—The directors of the Great Western Railway 
have sanctioned the rebuilding of Redruth Station, the 
accommodation being altogether insufficient for the traffic. 
The work is to be commenced immediately, and as soon 
as the new viaduct is completed a footbridge will be 
erected on the west side of the station. 


Ship Signals.—On Thursday a trial was made at the 
Mount Stuart Dry Dock, Cardiff, of the rocket distress 
signals manufactured by the Cotton Powder Company 
(Limited), of 162a, pe wer Victoria-street, E.C. Mr. R. 
Lynn Smart, R.N., showed a section of the signal rocket 
and gave full details. At half-past one Mr. Smart fired 
the first rocket, and up to three o’clock nearly two dozen 
were sent up. These consisted of the distress signal, 
which attained an altitude of 600 ft., and dispersed on a 
second explosion louder than the first, showing quite a 
shower of stars, the light signal showing coloured stars 
and the sound signal giving a report equal toagun. It 
is claimed for these rockets that they travel further, make 
a much louder report, and are far easier to handle than 
the common rocket. 


— Docks and Railways.—The Barry Docks and Rail- 
ways (Further Powers) Bill, which has already passed the 
House of Commons, came on Tuesday before Mr. Robin- 
son, one of the examiners of the House of Lords, for proof 
of compliance with Standing Orders. The object of the 
Bill is to enable the company to purchase additional 
lands, to construct certain works in connection with their 
dock undertaking, to lease warehouses, to sell and grant 
leases of lands not required for works, and to run over and 
use a portion of the Penarth Extension Railway, the 
Penarth Harbour Dock Railway, and the Great Western 
Railway. There was no opposition at this stage, and the 
examiner having gone through the Bill, certified that the 
Standing Orders had been duly complied with. The Bill 
will accordingly, in due course, be reported for second 
reading. 

Gas at Swansea.—In speaking before the Committee of 
the House of Commons on opposed Provisional Order 
Bille, Mr. Littler, Q.C., on behalf of the Swansea Gas 
ompany, said the company had 68 miles of mains 
extending as far as the Mumbles on the one side, and 
Morriston on the other, and the consequence was that a 
large proportion of their mains did not produce much 
revenue. In fact Swansea was extremely ly situated 
for making gas profits, because a large number of the 
local works consumed gas extremely irregularly. The 
coal of the district also produced gas of a low illuminating 
power, and Scotch cannel coal had to be imported to be 
mixed with the native coal in order to supply gas of 14 or 
15 candle illuminating power. The company was only 
bound at present to supply 11 candle gas, but it now 
undertook to keep up its illuminating power to 15 candle, 
The present authorised maximum charges were 4s. per 
1000 cubic feet within the borough, and 5s, 6d. per 1000 
cubic feet in the outlying districts, but the actual charges 
per 1000 cubic feet were 2s. 10d. per 1000 cubic feet 
within the borough, and 4s. 4d. per 1000 cubic feet with- 
out. By the provisional order now applied for the maxi- 
mum authorised charges would be lowered to 3s. 9d. per 
1000 cubic feet within the borough, and 5s. per 1000 cubic 
feet without. 


Pengam.—The Old Place Colliery, one of the oldest 
house coal levels in the Pengam district on the east side 
of the Brecon and Merthyr Railway, between Pengam 
and Fleur-de-Lis, was opened fifty years since to work 
the gg house coal vein, and was owned by 
Messrs, Protheroe, of Newport. A few years since the 
colliery was closed. Mr. E. R. Lewis, of Hillside 
Cottage, Blackwood, has recently acquired the right of 
working a piece of the Mynyddislwyn vein under the 
Tyisna Farm, between Pengam and Blackwood, and 
within the past few days workmen have been employed 
on certain preliminary operations. 








Victorian Rattwars.—The Victorian Railway Com- 
missioners have decided to proceed at once with the 
erection of new railway offices to be built at the junction 
of Spencer and Flinders-streets, Melbourne. It is in- 
tended that the structure shall be built in the form of the 
letter E, and with a frontage to Spencer-street of 420 ft. 
The height from the basement to the parapet will be 
about 90ft. The style of architecture will be Italian, 
and the edifice will be of brick, faced with stucco. Access 
will be by a central and two side entrances. An existing 
grant of 25,000/. will only be sufficient to erect the base- 
ment and lower portions of the structure, which will cost 
altogether about 100,000/. 
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ELECTRIC PROJECTORS. 

THE annexed engraving represents an electric pro- 
jector constructed by Messrs. J. G, Statter and Co., 
of West Drayton. It is of the 24-in. Admiralty type 
and is fitted with a hand lamp having quick and slow 
vertical motion and quick Snstanatil motion only. 
Signalling gear is provided, and a lens diverger, which 
when not in use is secured back on the top of the 
barrel. The diverger shown fantails the light 7 deg. 

Messrs. Statter manufacture another form of pro- 
jector without the lensdiverger. In this arrangement 
an equivalent effect is obtained by mounting the 


mirror in such a way that it can be moved nearer to 
and further from the are bya screw. A slight motion 
converts the parallel beam into a diverging one, and 
enables the user to instantly increase his field of view 
in case he loses the object upon which his attention is 
concentrated. 

The advantages claimed for the diverging gear over 
the lens diverger are: 1. The degree of divergence 
may be varied. 2. The diverger may be applied in- 
stantly. 3. There is no additional absorption of the 
light as in the case of the lens diverger. 4. The cost 
is considerably less. 5, There are no lenses to break. 





Tue De La VeERGNE REFRIGERATING MACHINE :— 
Erratum.—The engraving of the compressing cylinder 
of the refrigerating machine on page 614 of our last issue 
was incomplete from the omission of a layer of oil on the 
top of the bucket piston. It was clearly explained that 
the ring and valve were sealed with oil, but the liquid itself 
was not indicated in the illustration, 

THe MANHATTAN BripcE.—9On pages 426 and 427 ante 
we illustrated and described the new bridge over the 
Harlem River, New York, and we credited the Union 
Bridge Company with having designed this work. This 
was an error, as the bridge was designed by the Passaic 
Rolling Mill Company, Patterson, New Jersey, Mr. 
Frank Leers, chief engineer. 


SHrppuitpina IN Swepen.—The Motala Engineering 
Company, Limited, Sweden, has just secured an order 
from the Bohusliinska Steamer Company for a new first- 
class passenger and cargo steamer. it has to be built of 
best possible Swedish plate, it will be fitted out in the 
best style, and it is so constructed as to be able to 
serve as ice-breaker. The cost is to be 4350/., and it has 
to be ready by next October. The firm of J. J. Storm, 
Gothenburg, has ordered a new steel steamer from the 
Hoval’s Engineering and Shipbuilding Company at Kiel. 
She is specially intended for the herring trade, and is to 
have a length of 140 ft., a breadth of 23 ft., and a depth of 
11 ft. when loaded. There are to be special arrangements 
for the efficient protection of the fish in the hold, and the 
steamer will also be provided with an ice-breaking ap- 


pliance. The price is understood to be about 7200/., and | P 


the new steamer will be called Marstrand; will in all 
ery tg principally be used for export of herrings from 
that town. 





COPPER PIPE TESTING 


AND BENDING PRESS. 


CONSTRUCTED BY MESSRS. GEORGE MARSHALL AND SON, ENGINEERS, SUNDERLAND. 


Tue high pressures now carried in marine boilers 
render it necessary, as a merely reasonable precaution 
on the part of the coppersmith, that every pipe 
subject to the boiler pressure, especially the main 
steam pipes, should be tested after being made up and 
flanges put on; and the explosion on board the s.s, 
Elbe caused the Board of Trade and Lloyd’s Committee 
to insist that all steam pipes on board vessels under 
their jurisdiction shall be properly tested with water 
when finished, to at least twice their working pressure, 
and in the presence of one of their officers. 

In Marshall’s improved hydraulic press and test- 
ing pump for bending and testing copper pipes, of 
which we publish an illustration above, A is the 
hydraulic cylinder standing on four pillars B fixed to 
a bedplate on the ground, on which are placed wood 
blocks C to hold the pipe D being bent, E is the end 
of a ram acting upon the moulded block F to suit size 
of pipe, G is a cock of peculiar construction, with three 
branches, viz., one to top of cylinder (not seen in 
drawing), one, H, to bottom of cylinder, and one, J, to 
delivery branch of hand lever force pump K. The 
key or plug of this cock has cavities in it, the positions 
of which, being changed relatively to the three branches, 
enables in one position, water under pressure to be 
admitted from the pump (or accumulator when avail- 
able) through the pipe J, the suction pipe L of the 
hand force pump K, to top of cylinder for the working 
stroke, the water already contained in the annular 
space between the ram and cylinder escaping through 
the hollow plug of cock K to the discharge pipe M. 
The plu Of cock being turned 120 dey., the water is 
admitted into the annular space to bring back the ram, 
the water above escaping through the plug and dis- 
charge pipe M. The plug of cock being further turned 
60 deg., closes all the branches of the cock, and the 
ram can thus be stopped at any point of its working 
or return stroke or its action reversed. When the 
pressure requires to be supplemented the hand force 
ump is used, or when no accumulator pressure is 





available the hand force pump alone is itself sufficient to 
work the press, but is, of course, slower in operation. | 
Testing of pipes is performed by opening the cock N | 


| quantity of luggage. 


(which is closed when the press is at work), when the 
water flows from the pump through the pipe O into 
the no to be tested till it is full, the hand lever of 
pump being worked and the pressure is applied till it 
reaches the required test indicated on the gauge P 
through the small pipe Q. 

The advantages claimed by the inventor for the 
bending pressand test pump we have described, are: first, 
it is simple in construction, and, being self-contained, — 
needs no foundation, and can be set down in any con- 
venient part of the shop occupying a very small floor 
space ; second, it can be used either with accumulator 
pressure (where available) or with pressure obtained by 
the hand pump, which a boy can work ; third, the 
bending of large pipes of thick gauges is effected by a 
steady pressure, perfectly under control by the handle 
of the cock, being instantly arrested at any position of 
the ram, and again applied from that on any other 
position. Pipes 64 in. bore and No. 2 wire gauge 
(} in. full) have been bent by the press ; fourth, there 
is ample clear space around the press for handling large 
pipes in bending them, and the supporting blocks can 
be placed in any position required as the bending 
proceeds. This press is manufactured by Messrs. 
George Marshall and Son, Monkwearmouth Brass and 
Copper Works, Sunderland. 








CARRIAGES FOR THE DanisH State Rattways.—The 
Skandia Company at Randers, Denmark, which, to a 
great extent, is an English concern, has just completed 
delivery of a number of railway carriages of a new model 
to the Danish State Railways. The carriages, which are 
all titted with brakés, have five compartments, viz., three 
ordinary third-class compartments for ten persons each, 
a larger compartment with three seats for fourteen pas- 
sengera, and a narrow compartment with one seat for a 
guard or other railway official. This latter compartment, 
where the handle for the brake is situated, is connected 
by a door with the large compartment, fronr which the 
seats can be removed and a boiler placed for the purpose 
of heating the train, or it can be used as a luggage van, 
especially on shorter distances, where there is no great 
The carriages appear to be very 
well made, and the construction is evidently practical, 
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SHEEL’S GAS PRODUCER. 
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THE gas producer which we illustrate above consists 
of a wrought-iron casing lined with brickwork, into 
which, near the bottom, is built an annular cast-iron 
tuyere or blast-box fitted with a movable grate or grid. 
The air for combustion passes through this grate, 
which is adjusted or moved by a screw on which is 
fixed a handwheel. When the grate is drawn clear of 
the bottom opening the ashes and clinkers fall into the 
water-trough beneath. 

The coal is charged about every half-hour through 
the bell and hopper, the gas producer being kept 
about two-thirds full. The air to promote combustion 
is forced in by a steam jet blowing down a tapered 
pipe. In the centre of the blast-box passes the 
principal portion of the air, but a little passes through 
the upper holes, by which means an equal distribution 
of air is obtained to promote uniform combustion. 

The gas is delivered hot and under pressure through 
an outlet near the top of the producer, after which it 
is usually taken through the downcomer, in which is a 
valve for shutting off the gas, into a brick culvert 
beneath the ground line, thence to the furnace or re- 
quired application. 

The special feature in this gas producer is the an- 
nular blast box with its movable grate or grid, which 
enables the attendant to clear the producer of the 
clinkers and ashes without any stoppage in the pro- 
duction of the gas, thereby giving a continuous and 
uniform supply of gas. 

This gas producer has been designed to furnish a 
simple, reliable, and economical means of. supplying 
gas for manufacturing purposes. Slack coal only is 
required. There is no coke left, as the whole of the 
fuel is converted into combustible gas. The producer 
can be closed up and combustion suspended for 36 
hours if required. It will start again almost imme- 
diately. This is an important feature in firing boilers, 
for which this producer has been very successfully 
employed. 

The size usually recommended is 9 ft. or 10 ft. high 
and 8 ft. in diameter, external measurements. This 
gasifies 4 cwt. of coal per hour. It is stated that from 
each ton of coal 150,000 cubic feet of gas are produced, 
at a cost of about one penny per 1000 ft. Mr. John 
W. Sheel, Malvern Link, is the patentee. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 15, 1888, 
TuE House of Representatives at Washington, after 
a ten days’ struggle, has succeeded in passing thirty 
lines of the Mills Tariff Bill. A caucus is to be held to 
see what can be done to expedite matters. The 


a) gee are acting in an obstructive manner, but 
under recognised rules established by the Democrats 
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themselves. 


The probabilities are that the Bill will 
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not be able to run the gauntlet that the Republicans 
have prepared for it; every one has his axe uplifted, 
and will strike a blow at, or make a criticism upon 
every section as it comes up. 

The Democratic party has made an exceedingly wise 
ticket at St. Louis, and its platform comes rs to the 
highest expectations of the revenue reformers through- 
out the country. The Republicans will make capital, 
and an issue out of it, and will gather to their ranksa 

reat many who are friendly to a tariff revision, but fear- 
ul of the influences of such a revision at the present 
time. Trade is dull enough, and a great deal of capital 
isidle. Prices are declining, and the volume of business 
is now from 10 to 15 per cent. below what it was a 
year ago. Conservative business interests would in 
many instances like to see a moderate reduction in 
tariff duties, but are apprehensive that the passage of 
the Mills Bill might give a further downward impetus 
to prices, and alarm investors who are contemplating 
the advisability of making heavy investments during 
the winter’ and spring. Manufacturing interests 
throughout the country are producing in a conserva- 
tive way, meeting actual requirements and avoiding 
any accumulation of stocks. 

The railroads throughout the north-west are earn- 
ing very good dividends, considering the bitter com- 
petition between them for traffic. There will be no 
peace between them until the pending adjustment of 
rates, which will become fixed before August Ist. 
The effect of this adjustment is looked for with great 
anxiety by railroad men, shippers, manufacturers, and 
investors. It will be virtually a trial of the Inter- 
state Commerce Law, testing its practicability, and 
its power to do good or harm. There is a prospect of 
an improvement in manufacturing, owing to the very 
heavy distribution of products made during the past 
six months. Agricultural interests are somewhat 
depressed from the limited exports, and the declining 
activity in manufacturing and industrial channels. 
Prices are pointing downward, and farmers are com- 
plaining more or less of narrow profits. 

The steel railmakers are still holding prices at 
30 dols., but are not selling any large lots, and a 
shutting down of a part of our rail mill capacity is 

robable in July, unless in the mean time railroad 

uilders should conclude to place their orders for fall 
and winter supplies. It is not likely, however, that 
they will place heavy orders, as there is no assurance 
that rates of duty will not be reduced. 

The pig iron production of the country is now 12,000 
tons less per week than it was at the opening of the 
year. Southern irons are still threatening northern 
ironmakers, but the Pennsylvania Railroad Company 
last week reduced freight rates 20 per cent. between 
eastern and Chicago markets; the effect of this will 
be to cut off more or less southern iron that would 





otherwise come to these markets. Very few of the 
larger southern companies are able to book heavy 
orders at this time. Recon of them are putting their 
financial affairs in better condition by placing bonds at 
a low rate of interest. The southern iron and steel 
interests are gradually creeping on to a stronger and 
firmer foundation, and will in a short time be in 
position to offer a strong and continuous competition 
to the individual, AS 4 financially weak pig iron 
companies of Pennsylvania and Ohio. 

The bar mills of the country are working to about 
two-thirds capacity, and selling their product at 
1? cents per pound. The nailmakers have formed a 
national organisation, but will not be able to improve 
prices, The shipbuilders and carbuilders are heavy 

uyers of plate and common iron, 


PHILADELPHIA, June 20. 

The business of president making has been the 
absorbing one for several. weeks, ..Business interests 
are more deeply concerned in:the result of this week’s 
deliberations at Chicago than’ they have been for 
twenty years. The campaign will be fought on the 
tariff issue, and the result will in all probability be the 
triumph of the present administration, although no 
revenue reduction Bill will probably pass. The 
national finances are in excellent shape. Jay Gould, 
who has just returned from his western system, says 
the time for high interest-bearing bonds and stocks has 
passed. Railroad building inthe north-west will not 
be prosecuted actively on account of the restricted 
traffic and the unfavourable operation of the Interstate 
Commerce Law. During the past five months 2271 
miles of road have been constructed. Much of this year’s 
work is the result of the momentum given to construc- 
tion last year. But there is activity in other directions. 
Lake and river craft is being increased. Coastwise 
tonnage isin demand. Machinery making establish- 
ments are all busy. Carbuilders are anak their 
heavy contracts, and the last six months of the year 
will witness some idle capacity. Five thousand of the 
55,000 employés on the eastern lines of the Pennsyl- 
vania Company will be discharged ; other systems will 
gradually reduce their forces. The Amalgamated 
Association of Iron and Steel Workers have suggested 
a three months’ shut down, but the millowners will 
not assent to it. Southern iron furnaces are well sold 
up, and are unable to take large contracts for autumn 
delivery, owing to a reduction made by the Penn- 
sylvania Railroad on Pennsylvania and Ohio irons to 
western markets which southern ironmakers had 
expected to control. Less than one-half the usual 
supply of Lake Superior ores has been sold this year. 
Importations have increased. A large amount of busi- 
ness is being held in reserve, and many important con- 
struction enterprises will not be entered upon this 
season, although it is probable that contracts for 
material will be placed this autumn and winter in order 
to secure the advantage of the low prices. Wages re- 
ductions are numerous in ironmaking and ironworking 
establishments, and range from 5 to 10 per cent. One 
more tube works has shut down at Pittsburg, throwmg 
out 500 hands. The Pennsylvania Steel Works will 
close down two weeks. A 100-ton blast furnace is 
to be erected at Paducah. A car works to employ 
2500 men is to be erected at Duluth, on Lake 
Superior. The quantity of coal produced last year 
was 123,965,255 tons of 2000 lb., worth at mines 
173,530,996 dols., of which Pennsylvania produced 
39,506,255 tons anthracite, worth at mines 79,365,244 
dols., and 30,866,602 tons bituminous coal, worth at 
mines 27,806,941 dols. The Calumet and Hecla Copper 
Mine is increasing its production from month to month. 
The May output was 2593 tons, and it will soon reach 
3000 tons. The Tamarack and the Atlantic are also 
gaining. Several new glass works are being con- 
structed, and the next season’s demand promises to be 
very heavy. Building is being vigorously pushed in 
most sections of the country, and architects are gene- 
rally crowded with work. The pending presidential 
nomination will remove one cause of distrust from 
trade and manufacturing circles, 





RUSSIAN RAILWAYS. 
To THE EprToR OF ENGINEERING, 

Srr,—The first number of this year’s ENGINEERING con- 
tains an article on the Railways of Europe, and more 
especially on the development of the Swedish system. 

is article, though very i presents — 
omissions concerning the railways of Russia, which the 
author explains as owing to the want of necessary statis- 
tical figures. But the statistics of this branch of internal 
communication have, for a long time, shown a rapid 
development in Russia, and the results of every year are 
officially published. It seems to me that it would not 
be uninteresting to fill up the above-mentioned omissions, 
therefore I take the liberty of sending the followin 
remarks to you ; the figures are taken from the statistica 
summary for the Russian railways printed in No, I. of the 
*‘ Ministerial Journal of the Ways of Communication.” 


I.—Length, Cost of Construction, and Debts of the 
Russian Railways. 
The precursor of all Russian lines was the Petersbourg- 
Zarskoe Railway, constructed in the year 1835. Towar 
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TABLE I.—LENGTH AND COST OF RUSSIAN AND FOUR OTHER CONTINENTAL RAILWAY SYSTEMS. 





Austria- 


Hungary. Sweden. 


Germany. 





1885. 1885. 





Length of the railway at the close of 
Cost of construction per verst.. 
Loans per verst .. 


each year in versts 





verst 


| Total number of locomotives . ° 
passenger carriages. . 

‘oods wagons ee - o* 
locomotives per verst railway .. oe 
passenger carriages per verst railway .. 
| 9 goods wagons per verst railway 
| Total number of trains x versts os 
| Number of passenger trains x versts .. 
| goods trains x versts 
train versts per railway verst 


| Number of 
| ” 


” 
” 
os locomotive 


passengers x versts per passenger Carriage .. 


| a puds x versts per goods wagon .. 
| Distance covered by a nger carriage .. 
9 Pm ms Salamon ne 
Number of passengers in thousands .. 
thousand puds* of goods ee 
millions of passengers x versts .. 
i ee thousands of passenger x versts per ra’ 
| : millions of puds x versts .. os 4 
»» in thousands per railway verst .. By és 
| Total work of the railway in millions puds x versts. [(N 22) 


” 


Debts to the Government for guarantee ‘of shares and bonds 


ilway verst : : 


1876. | 5 6 | 
| 


.| 10,095 18,295 22,215 
rbl.| 108,027 95,786 | 99,074 
rbl.| 5821 6,963 10,586 
per | 

| 28,590 


rbl.! 5,098 13,303 21,532 


24,041 20,600 
128,080 


10,955 


84,878 | 
94,150 124,980 
8,912 620 


30,793 | 





Il.—_THE WORKING STOCK AND THE TRAFFIC. 
The following Table gives the figures concerning the working stock and the traffic of our railways, and establishes the relation between them : 


4,124 
5,971 


“ 4.0 
.. | 34,460,511 
| 12,234,902 
. | 22,225,609 
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426,760 


2,926,900 4,146,000 


40,699 


704 28,280 
163,470 734,217 





30-+N 24] 








6,317 
7,499 | 

122,762 | 
0.26 
0.31 

i 8.3 

195,496,800 
7,068 


21,400 


305,800 


| 
| 
| 
| 


5,235,000 


41,906 
16,810 


37,586 

3,152,015 

3,683 

156 

642,679 
27, 


290 
753,169 


2,378,000 














* A Russian pud is equal to 16.38046 kilogrammes=0.016122 English tons. 


III,— REVENUES AND EXPENSES. 
jie Sie Data concerning the Revenues and Expenses of our Railways are condensed in the following Table. 


| 
Russia. 


1870. 1876. 1880. 


1883. 





| Germany, | F nce | Sweden. | France. 


1885. | 1885. 








Gross revenue 
Revenue per 

way verst .. 
Revenue per 

and verst .. + 229 | 204 
rbl. 46,652,546 | 100,184,154 | 
Expenses per rail- 

wer verst .._rbi.| 5,402 5,636 | 
Expenses per train | 

and verst ..rbl.! 138 | 
Outlay per cent. of} 

revenue... i; 68 
Net yield in per cent. 

of construction 

capital oot 


rbl./78,866,291 | 147,554,185 


9,133 8,300 9,174 | 10, 


9 


1 
! 
| 
! 
| 151,512,780 


147,437, 
6, 


Expenses 
7,210 


135 | 163 | 


59 78 63 


3.1 2.8 4.1 


| 
a 
| 


the end of 1870 the extent of the Russian system was 
10,095 versts*, and at the close of 1885+ it had attained, 
by a gradual increase, 24,041 versts, or 25,647 kilometres. 
The average annual increase is for this period 929.7 versts 
or 992 kilometres. These figures do not include the 
extent of the Finnish and Trans-Caspian Railway. The 
number of square versts area in Russia per verst of railway 
at the close of 1885 was 3748. 

The average cost of construction of a kilometre of railway 
is 212,200 franca.t It is considerably less than that of 
many railways of Central Europe. German railways cost 
on the average 327,000 francs per kilometre, French, 
402,000 francs. By way of compensation the Swedish rail- 
ways were constructed in a far more economical way ; their 
cost of construction is only 95,000 francs per kilometre. 

The loans of our railways are considerable, and attain 
the figure of 9000 roubles per verst. The debts to the 
Government for guarantee of the shares and bonds, in- 
creasing with every year, were, at the close of 1885, on 
the average, 30,793 roubles per verst. 

The principal figures of length, cost of construction, and 
debts of the Russian railways for the above years, as well 
as the corresponding data of the foreign railways of some 
other conntries in the year 1885, are given in Table I, 
above. 

The examination of the preceding Table leads to the 
following résumé : 

The number of locomotives per railway verst is in 
Russia (0.26) less than in Germany (.31) and France (.32), 
but more than in Austria (.19) and Sweden (.11). The 
annual useful course of a locomotive (1885), the station ser- 
vice excluded, is in Russia less than in the above countries, 


though the useful work per locomotive (xs) far more. 


5 
The figures of 1885 give: 
For Russia __.... a 
Germany ... Se 
Austria-Hungary 114,000,000 
France = 80,000, as ¥ 
Sweden 46,000,000 ee re 
* A Russian verst is equal to 1.0668 kilometre. 
+ I have not gone beyond the year 1885, when the Tables 
in the above-mentioned article of ENGINEERING stop. 
t ~ franc has been supposed equal to 0.4 of a paper 
rouble, 


119,000,000 puds x verst per loco. 
93,000,000 


” 
” 


” 
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192,774,392 | 231,875, 


| 242,711,010 | 21,835,000) 408,540,000 


496 | 233,874,610 | 481,199,453 
3,490) 14,791 
| 


| 
587 | 9,959 | 13,079 11,135 


187 224 
264,939,000 127,806,000 


7,195 5,866 
107 118 
55 


| 227 
141,329,536 
732 | 6,005 


144 137 | 


226 153) 209 
307 12,692,000) 223,289,000 
2,026 8,056 

114 


60 53 





4.1 4.52 3.34 








The average load of a locomotive is thus more in Russia 
than elsewhere. 
_ The number of passenger carriages is with us less than 
in Germany, France, and Austria, and more than in 
Sweden. The yearly course of a passenger carriage ex- 
ceeds in Russia that of the neighbouring countries. The 
average quantity of places occupied is in a carriage for 
Russia 33 per cent., Germany 23 per cent., and Aus- 
tria 22 per cent. of the total number of seats. The 
number of goods wagons per railway verst, as the line 
N 10 shows, was on a constant increase during the years 
1870-1882 and attained 5.4 per verst ; afterwards it fell to 
5.1 per verst (1885). Compared with the corresponding 
figures for other countries they are below those of France 
and Germany and above those of Austria and Sweden. 
The following list shows the order of the total number of 
goods wagons in the countries given : 


Germany ... 
France 
Russia _... vty 
Austria-Hungary 
Sweden... se - 4s es 
The work of the goods wagons is increasing 
every year; in 1885 we find : 


in Russia 


Puds-Versts per 
Wagon. 
5,235,000 
4,273,000 
3,730,000 
2,378,000 
1,400,000 


The average load of a wagon is in Russia 310 puds, in 
Germany and Austria-Hungary 260 puds, in France 
190 puds, and in Sweden only 130 puds. 

As concerns the course and the constitution of our trains 
we find a great difference between the results of the work- 
ing of the Russian and foreign railways. This difference 
i distinctly on examination of Table IV. 

e 


Russia ... me 
Austria-Hungary 
Germany bes 
France ... cf 
Sweden ... 


of the loads of our trains constantly increase and are far 
higher than those of foreign railways. These differences 
can be partly accounted for by the fact of the prevalence 
in Russia of goods traffic above that of passengers. 
The number of passenger trains is in Russia only 35 to 





see then that the number of vehiclesand the number | 


39 per cent. of the total number of trains, when it is more 


than 50 per cent. in Germany and Austria. 
IV.—Particulars of Traffic. 





1885. 





Number of trains 
inaday.. re 
Average number of 
vehicles .. od 
Average number of; 
axles... os 
Average load of a 
train in puds | 


(4) .| 5900 7260. 7250 


The total number of passengers shows little change 
since 1882, The number of passengers per railway verst 
attained its maximum in 1878, and afterwards grew less ; 
in 1885 it was 156,000 per verst; for the same year in 
Germany the passenger traffic was 215,000 per verst, in 
Austria-Hungary 125,000, France 233,000, and Sweden 
46,000. The average course of a passenger in Russia is 
equal to 98 versts (1885). The distribution of passengers 
in the different classes is given in the following Table: 
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Third-Class. 
Fourth-Clags. 
‘Transport of 
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The goods traffic is on a permanent increase. In 1883 
the last number was the maximum and attained 28,280,000 
puds per railway verst. The total transport of goods in 
1885 was 3,152,015,000 puds, and the number of puds by 
versts 642,679,000,000. 

We see that the revenue per railway verst is in 
Russia less than in France, Germany, or Austria-Hun- 
gary, but more than in Sweden. The revenue per train 
and verst is obviously steady and exceeds those of the 
other countries. The revenues per pud and verst de- 
creased and attained in 1885 .4, kopeck, which is far less 
than the corresponding figures in Germany (,;), Austria- 
Hungary (3), Sweden (7s), and France (i). 
| The expenses of the Russian railway per verst are less 
than in Germany or France, and more than in Sweden 
'and Austria-Hungary. Theexpenses per pud by verst 
are less than elsewhere. 

am, Sir, yours respectfully, 
TIMONOFF, 
Engineer of the Ways of Communication, former 
pupil of the ‘* Ecole des Ponts et Chaussées 
de France.” 
Villa Anna, Kurhaus-strasse, Libau, February 8, 1888. 
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‘* ENGINEERING” ILLUSTRATED PATENT 
RECORD. 
Compup sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACT OF 1883. 
umber of views gii in the Specification Drawings is stated 
The eS, ane ao arene whary Rene are enemttenel the 
Specification is not illustrated. 
Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given tn italics. 
Copies of Specifications may be obtained at 38, Cursitor-street, 
-Lane, E.C., either personally, or Beer 
amount of nse and postage, addressed to H. BR LACK, Esq. 
The date o; advertisement of the acceptance of a complete spe- 
in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
‘tee nduartinetnent of the acceptance of a complete specification, 
ive notice at the Patent Ofice of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


STEAM ENGINES. 


4403, J.M. Ross and J. McDowall, Glasgow. Im- 

rovements in Rotary Engines and Pumps. [8d. 5 Figs.) 

arch 24, 1887.—The improved engine comprises a cylindrical 
casing A with closed ends, and through whose axis passes a central 
hollow shaft B carried upon brackets X, and divided by a central 
web to form admission and exhaust passages 0, b', and having 
fitted eccentrically upon it within the casing a cylindrical or 
conical boss C, through which the inlet and exhaust ports c, c' are 
carried to the interior of the casing. Concentrically with this 
boss C is a cylindrical casing D fitted within the main casing A, 
and between it and the boss are fitted a series of segmental pistons 
E, E filling up to a greater or less extent the steam space within 
the inner casing D. The pistons E, E are held in fixed and equi- 
distant angular positions relatively with the axis of the main 
casing to which they are connected by bolts F, F, but as the 
distance of the pistons from the axis varies according to their 
position around the eccentric boss C their distance apart also 
varies. When the pistons travel around the eccentric boss their 
velocity is highest at the point of greatest eccentricity, and the 
ports c, c! are formed to admit the steam between each pair of 
pistons as they pass the point of least eccentricity and to exhaust 
when they pass the line of greatest eccentricity of the boss, the 


ctification is, 











steam being, however, cut off at any desired point and expanding 
while the piston in front of it is impelled forward at a greater 
relative velocity than that following it, and the intervening 
space becoming greater until the line of greatest eccentricity is 
reached and the exhaust of the steam between that pair of pistons 
takes place. Each succeeding piston is acted on in like manner 
and a continuous motion of rotation is thus imparted to the outer 
casing A which is connected by the bolts F to the pistons E ; the 
inner casing D being free to rotate with if and accommodating 
itself, by sliding within the main casing, to the radial sliding 
movement of the pistons relatively with the axis of the casing. 
The central shaft B is in this case held stationary whilst the main 
casing A which may form a fywheel G, or be provided with gearing 
teeth, revolves upon it. Inlieu of the eccentric, a crank H and cy- 
lindrical or conical distance piece I may be used as shown in Fig. 3, 
and the steam instead of being admitted through the central boss 
or crank may pass through ports a in the casing. In the example 
shown in Fig. 4 the casing A is fitted to run upon eccentric bear- 
ings formed on the brackets X, whilst the pistons E work in a sepa- 
rate casing D running ona cylindrical or conical piece on the shaft 
B which is carried eccentrically through the bearings on the 
brackets X. (Sealed April 6, 1888). 


4661, T. W. Worsdell, Gateshead, Durham. Im- 
provements in Compound Engines. [8d. 4 Figs.) 
March 29, 1887.—This invention has reference to compound en- 
gines provided with an auxiliary or starting valve to admit boiler 
steam direct to the low-pressure cylinder, and an intercepting 
valve to render the engine efficient in starting without opening 
the high-pressure cylinder to the atmosphere when the crank on 


ESsss- 


< 
\ 
\ 


LEYZ 





the high-pressure side is on a dead centre. 1 is the starting 
valve in the form of a plug cock formed with a passage 2. Itis 
fitted to work in a chamber 3 formed at one side of the casting 4 
which when in use forms part of the exhaust pipe or passage or 
receiver that connects the high and low-pressure cylinders. The 
valve chamber 3 is in communication by a passage 5 with an inlet 
pipe 6 for admitting high-pressure steam from a boiler, and by a 
passage 7 with the interiur of the casting 4. The plug cock 1 is 








formed with a squared spindle 8 upon which is fitted an intercept- 
ing valve 9 (Fig. 1), and with a stem 10 that extends through a stuff- 
ing-box and gland. 13 isa lever fitted to the outer end of the valve 
stem 10 whereby the starting or plug valve may be opened when 
desired. The relative positions of the starting and intercepting 
valves are such that when the starting valve is turned to its open 
position as shown in Fig. 1, the intercepting valve will be closed 
against itsseat 14. High-pressure steam will then pass from the 
passage 5, through the starting valve and the e 7 to the 
interior of the casing, and thence, by way of the exhaust pipe or 
passage, to the steam chest of the low-pressure cylinder. The inter- 
Lary valve 9 will be forced upon its seat 14 by this steam, which 
will thus be prevented from passing to the steam chest of the 
high-pressure cylinder. When exhaust of the high-pressure cy- 
linder takes place the exhaust steam acting upon the other side 
of the intercepting valve will automatically oper this valve and 
close the starting valve. (Seuled April 13, 1888). 


4663. W.P.Thompson, London, (G. Smith, New York, 
U.S.A.) Improvements in or Relating to Steam or 
other Motive Power Engines. (8d. 3 Figs.) March 29, 
1887.—All the working parts are contained in a square box A within 
which is a channel a leading to the exhaust pipe B. On the crank- 
= D' is fitted the piston having four projecting parts E', E, E3, 

4, each of which is fitted to enter its corresponding cylinder 
F', F2, F3, F4, The cylinders bear upon the interior faces of the 
square box, and travel thereon, operating both as valves and 
cylinders, and obviating the employment of any separate valves. 
Steam is admitted to the interior of the box nae Y, and the pres- 
sure upon the exposed surfaces of the several cylinders holds them 
to their seats. The pressure of the steam entering at the port f4 
counterbalances an equal amount upon the piston outside of 
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cylinder F4 (and acting in the opposite direction), and permits an 
equal amount of pressure to be transmitted in a line directly at 
right angles to the crankshaft and crankpin, The movement of 
the piston (and of the cylinder with it) opens the port f admitting 
steam to the outer face of E!, the pressure upon E!' and E‘ being 
transmitted to the crankpin in such a manner that the resultant 
pressure is always at right angles to the crankshaft. As the piston 
continues its movement the pressure is admitted to the outer faces 
of the portions E2, E? in succession, and the exhaust ports g’ are 
opened in proper consecutive order. The cylinders are provided 
with auxiliary passages h, h to facilitate exhaustion. Each section 
of the piston travels back and forth within its cylinder a distance 
equal to twice the radius of the crank, and it travels a like dis- 
tance in the direction of the corresponding face of the box carry- 
ing its cylinder with it. (Sealed April 6, 1888). 

6238. C.D. Abel, London. (J. C. Grabner, Kupferhammer, 
and C. Ruperti, Brackwede, Germany.) Improvements in 
Cylinder and Piston Motor Engines. [lld. 9 Figs.) 
April 28, 1887.—Fig. 1 shows a single cylinder engine. The piston 
k is hollow and has slots 6b and 6'. Steam passes from port D 
through slot b' into the interior of the piston &, which is conse- 
quently always filled with fresh steam. In the position of the 
piston shown the steam passes behind the piston and drives it 
forward (to the right). The steam in front of the piston escapes 
through the opening c'. When the piston has travelled so far that 
the communication between the slots b, b' and the grooves a, a! is 
intercepted, thesteam previously admitted will expand, causing 
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the piston to complete its stroke. By this motion the front end of 
the piston is made to close the exhaust port c! before arriving at 
the end of its stroke, thus forming a steam cushion in front of the 
piston. Arrived at the end of its stroke the piston admits steam 
in front of it through port D, slots b, d', and grooves a, a!, and the 

iston is made to perform its return stroke, the steam behind it 
Scaie allowed to escape through port c and so on continuously. 
Fig. 2 shows the invention applied to a compound engine, each 
piston being made to act in this case as slide for the other cylin- 
der. The direct steam flows continuously through the inlet pas- 
sage a3, through slot a4 into the hollow piston C* of the low-pres- 
sure cylinder B, so that the piston is always filled with steam and 





the passages E" and E% surrounded with the same. Spagee 
degree of filling it is necessary that the two cranks be ata 
certain angle relative to each other. As shown in the oo. the 
piston C! of the low-pressure cylinder B has to travel a part of its 
stroke, whilst the piston C of the high-pressure cylinder A ins 
already its stroke to the right. The steam which is in the hollow 
piston C' of the low-pressure cylinder B passes inte the high-pres- 
sure cylinder A and drives the piston C of the latter to the right. 
The steam in front of the piston C of the high-pressure cylinder 
passes through the channel ¢4 arranged in the high-pressure 
cylinder into the J-shaped channel piece A! 42, and from the latter 
through the opening h through a tube not shown, and through the 
opening a of the high-pressure cylinder A, and through the slot a? 
into the hollow piston C, whence the steam passes through the 
channels cl, 0, and o! into the channel E' of the piston C! of the low- 
pressure cylinder and then through the channel d3 formed in the 
jacket of the low-pressure cylinder into the latter, thereby moving 
the piston C! of this cylinder also to the right. The steam ex- 
hausts from the low-pressure cylinder through the openings ¢! and 
t"". (Sealed April 13, 1888), 


BOILER FURNACES. 


4601. R. Marshall, Honor Oak Park, Surrey. Im- 
provements in Steam Boiler and other Furnaces. 
(8d. 14 Figs.] March 28, 1887.—A plate A is fixed at a small dis- 
tance from the undersides of the front ore of the furnace bars, 
and extends right across the furnace, being supported by angle 
irons B, B on the sides of the furnace. The space between the 
plate A and the bars is closed by a flap C, hinged to the plate A, 
so that by opening this flap air may be admitted directly into the 
space, whilst when it is closed the whole of the air supply enters 
beneath the plate A, and after passing beyond the inner end, 

of it rises up through the back part of the grate bars, while a 
smaller portion passes backward in the space between A and the 
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front part of the grate bars, becoming highly heated, and then 
rising up between the bars to enter into combustion with the thin 
layer of incandescent fuel on the bars. The air supply passing 
up through the back part of the grate bars, being more than will 
enter into combustion with the solid fuel, will partly pass through 
the same becoming highly heated, and will impinge upon and 
enter into combustion with the combustible gases that are passing 
forward from fuel on the front part of the furnace. In Fig. 2 the 
plate A is formed into a hollow or double dead plate, the upper 
surface A! being formed with slits. In this arrangement the whole 
of the air supply to the front part of the furnace is i 
through the flap C. (Sealed March 29, 1888). 


5676. J. Platt, Sheffield, Yorks. Improvements in 


Apparatus and Appliances for O More Per- 
fect Combustion of Fuelin the Furnaces of Steam 
Generators. (8d. 6 Figs.} April 19, 1887.—The improve- 
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ments consist chiefly in causing air, which has become heated 
during its passage through pipes g, h situated in the furnace flue 
a, to be discharged through the hollow bridge d on to the top of 
the fuel on the grate b. (Sealed April 13, 1888). 


GAS ENGINES. 


3934. 8S. Griffin, Bath, Somerset. Improvements in 
the Arrangement and Construction of Gas Motor 
En es. (8d. 14 Figs.) March 15, 1887.—This invention has 
for its object to obtain greater expansion of the explosive com- 
pound after ignition before its release from the motor cylinder, and 
consequently increased economy in working. At the commence- 
ment of the first outstroke of the piston (Fig. 1), the admission 
valve d, which is travelling in the same direction as the piston, is 
about to open communication between the port g in the cover i, 
and the port e in the cylinder by means of the port /, so that the 

ibustible pound can pass into the cylinder immediately 
behind the piston, the exhaust valve c veing closed. During the 
time the = is moving into the position shown in Fig. 2 (this 
position being varied according to the required amount of ex- 
pansion of the ignited charge), the admission valve will have 




















travelled forward fully opening communication between the ports 
9, f, é, and returned again to the position shown in the figure at 
which point it is about to cut off communication, and thus prevent 
further entrance of any bustibl P during the re- 
maining portion of the stroke of the piston. At this point the 
exhaust valve c commences to open, allowing pure air or products 
of combustion to pass into the cylinder behind the charge until 
the stroke of the piston is completed, the exhaust valve ¢ remain- 
ing open until the piston has reached the position in its next 
instroke shown in Fig. 3 (this position being varied according to 
the required amount of the ignited charge), the air or products of 
combustion admitted behind the combustible charge during the 
previous outstroke being thus wholly or partially expelled. At 
this point the exhaust valve rapidly closes. The charge is now 
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compressed during the remaining portion of the instroke of the 

iston until it reaches the position shown in Fig. 4; at this point 
the admission valve has by its movement established communica- 
tion between the ignition port h and the compressed charge in the 
cylinder through the port e. The charge is now ignited and 
expands, doing work upon the piston during its outstroke. Dur- 
ing the next instroke of the piston the exhaust valve is open and 
the burnt gases partially expelled, the cycle being now completed. 
(Sealed March 29, 1888}. 


MISCELLANEOUS. 


3849. B, Meyer, Gleiwitz, Germany. Improved 
Ap tus for Preventing the Explosion of Steam 

rs and for similar Purposes. (8d. 4 Figs.) March 
14, 1887.—The valve plate b does not directly close the opening 
o of the casing B which communicates with the boiler, but between 
it and the edge of the opening there is. arranged a ring of asbestos 
or other packing material. Upon the rod g of the valve plate b 
acts a weighted lever H. The down motion of the valve rod g is 
limited by a collar 7 which bears upon a screw p inserted in the 























cover D of the casing B. With normal steam pressure the weighted 
lever H maintains the valve plate b with its packing e firmly 
against the edge of the opening 0, Assoon, however, as the ad- 
missible steam pressure is exceeded, the valve plate b is raised 
and the steam escapes through the outlet f, blowing away the 
packing e. The collar on the valve rod m then bears upon the 
acrew p 80 that the valve plate b remains permanently removed so 
far from the opening o that all the steam can escape from the 
boiler. (Sealed March 29, 1888). 
4743. T. Parker, London. 


(EF. Dumas, Paris.) Im- 


provements in Automatic Boiler Feed Regulators. 
Figs.j March 30, 1887.—The hollow piston B has two diffe- 


(8d. 9 
rent di corresp g to two different diameters of the 
cylinder A, and is provided with two oop C, D. The cylinder 
A has three branches, one branch E connected to the force 
ump or injector, the branch F connected to the boiler to be 
ed, and a third branch G on a higher level serving for the free 
pasenye of the feed water away from the apparatus back to the 
eed tank or elsewhere when itis not required for feeding the 
boiler, Fig. 2 illustrates the application of the apparatus toa 
boiler. The lower end of the piston B constitutes a valve B' and 
between the feed branch E, and the free outlet branch G, a valve 
seat B2 is made so that when the piston is at its lowest position 
the valve oa of it rests upon this seat and cuts off communication 
between the branches E and G, the water being then forced by the 
action of the pump or injector through the other branch F and 
through a pipe H into the boiler. When the level of water in the 
boiler sinks below the desired limit it takes down the float J and 











by the sinking of the float steam is admitted into the upper part 
of the cylinder A through a pipe K which passes into the boiler. 
The lower end of the pipe has a plug a connected to the lever M 
carrying the float J, so that when the float sinks, the end of the 
ipe K is opened and steam passing into the interior of the piston 
B through the opening C in its upper part forces any water of 
condensation due to previous actions out through the opening D 
at the lower portion of the hollow part into the cylinder and thence 
—" pipe N, away from the apparatus, whilst at the same 
time the pressure of the steam causes the piston to descend until 
the valve part B' rests on its seat B*. The pump then feeds the 
boiler as before described until the desired level of water is again 
attained, which being effected, supply of steam is cut off by the 
rising of the float, and the piston is then forced to its bang 
ition by the pressure of the water acting on its lower end B!. 
he piston B has a rod O, passing through the upper end of the 
cylinder and by the vertical reciprocations of which the action of 
the — is indicated to the attendant, (Sealed April 13, 
1888). 


4940. R. Wallwork, Manchester. 
in Self-Acting Mechanism or Ap tus for Supply- 
ing Lubricant to Parts of es and other 
Machinery. (8d. 7 Figs) April 2, 1887.—On one side of the 
box @ containing the lubricant any required number of vertical 
sages b are made in the metal, the upper ends of which are 
ll-mouthed to receive the drops of oil that fall into them, and 
which pass down the passage } to a pipe b', which conveys the 
oil to the parts to be lubricated. To the axis c there isa spoon c! 
for each vertical passage b, and these ns, by the oscillations 
of the axis c, are moved into the position shown in full line in 
Fig. 3, when the lubricant flows frem the cavity of the spoons 
down their stems to the point of each stem over the bell-mouthed 
hole into which the oil drops. The spoons e! are oscillated from 


Improvements 





the lowest tion shown in dotted line c? (Fig. 3), to the level 
sip aie indicated by the dotted line ¢3 Fig, 3), and are arranged 

o remain in the last-named position to let the’ surplus lubricant 
fall back to the cistern, and are finally lifted to the highest position, 
shown in full line. At one end of the axis ¢, outside the box a, is 
a peoecine c4, which comes upon the edge of acam d shaped to 
allow the spoons to fall to their lowest positions, then lift to the 
horizontal position and pause, and then lift to the highest position 
and pause again, these movements being repeated fn succession. 
The cam d is on a stud secured in the side of the box, and on the 
side of the cam a ratchet-wheel d? is formed, upon which acts a 
pawl, which is jointed upon an eccentric formed on the boss of a 


small band pulley d4, working freely upon a stud screwed into 
the side of the box, and driven by a band from any conveniently 
rotating part of the machine to be lubricated. In Fig. 4 the oil is 
lifted from a cistern a by a screw f working in bearings in the 
casting. The screw fits a hole in the casting having an opening at 
the bottom of the cistern to admit oil to the screw which lifts it 
into a circular trough a*, from which it is distributed in regulated 
quantities by the screw plugs e and pipes b!. The screw f/f is 
rotated by a band working upon a pulley f! on the end of the 
screw axis and upon another rotating pulley in connection with 
the machinery to be lubricated. (Sealed April 6, 1888). 


6176. Anne Husband, Chiswick, J. Husband and 
F. Morris, Brentford, Middlesex. A Method and 
Apparatus for Automatically ye the Pump- 
ng Load of a Cornish Pumping gine. (8d. 1 Fig.) 
April 27, 1887.—A is the pump having its plunger loaded by the 
weight L linked in the usual way to the end of the beam B. Be- 
sides working the main water pump the engine works also an air 
compressing pump C worked directly from the main plunger. 
Above the delivery valve d of this air pump is an escape valve e 
which is pressed down on its seat by the stem of a piston p loaded 
by a weight w. The piston p works in a cylinder to which under 
the piston there is communication by a pipe q from the water 
pump A or from its delivery main. The discharge of the air pump 
Cis led by a pipe F to an air vessel G which communicates by a 


passage with the bottom of ac ylinder H fitted with a piston K hav- 
ing its rod connected directly to the load L of the main pump A, 
According as the pressure in the delivery of the water pump A is 
greater or less, this pressure communicated through the pipe q and 
acting on the piston py, overcomes more or less of the weight w, 
and consequently determines a less or greater load on the escape 
valve e, thus making the pressure of air in the pipe F and air 
vessel G less, the greater the pressure in the pump delivery, and 
greater, the less that pressure. The piston K being subject to the 

ressure in G thus determined, relieves more of the load L the 
ess the pressure in the delivery main, and relieves less of the load 
L, the greater the pressure in the delivery main. Thus the pump 
load L is automatically adjusted to the pressure which it has to 
overcome. (Sealed April 27, 1888). 


6628. H. McLaren, Leeds, Yorks. Regulating or 
Reducing Valves or Apparatus for Regulating and 
Reducing the Pressure of Steam, Com) Air, 
Gas, or other ic Fluids under Pressure. [11d. 
14 Figs.] May 5, 1887.—Referring to Fig. 1 the “ ee 
regulator” consists of a casing A with an inlet B controlled by a 
a C upon the end of a spindle D, worked by means of a hand- 
wheel F. At one side of the casing are two openings, the one G 
being the outlet of the high-pressure fluid from the casing into the 
brake pipe or other vessel, where the reduced pressure is required, 
and the other H being the exhaust or waste-pipe therefrom. A 





acre I (K) is fitted into an extension of each of these openings 
nside the casing. The full pressure of the fluid inside the casing 
A is maintained above the pistons by means of openings L, L. The 
vertical position of the pistons I, K in their respective cylinders 
H', G' is regulated by a balance lever M turning upon a fulcrum N. 
The pistons I, K aresuspended upon this balance lever M, and 
having each the same pressure upon them, as they are of the same 
area they are consequently in equipoise, but the moment the 
position of the fulcrum N is changed in either direction, the one 
furthest from the fulcrum has the advantage of the increased 
leverage over the other, which imparts to it a downward move- 
ment, the other one of the pistons on the ame end of the 
balance lever being correspondingly raised. hen the valve C 
controlling the inlet B to the casing A is opened, the fulcrum N is 
moved in the direction of the piston I in connection with the 
waste pipe H, thereby disturbing the equilibrium, and causing the 
piston K in connection with the outlet G from the casing;te, be 
depressed. This piston K has its diameter reducedéat O so as’ to 
constitute it also a piston valve, so that when it is depressed it 
first closes a passage Q leading from the cylinder G' of this piston 
K to the cylinder H! of the waste pipe piston I, and then opens a 
passage P through the casing A, whereby the fluid passes from 
the said casing into the outlet at G, causing a pressure which 
acts on the under side of the plug or piston K, and as soon as 
it accumulates sufficiently to balance the difference in the leverage, 
the plug K is restored to equilibrium and rises, thereby closing the 
outlet In the modification shown in Fig. 2 the high pressure 
which is to be reduced enters the casing A at B through the valve C 
and acts upon the piston K which has a piston-rod k connected by 











a pin to the lever M turning on the movable fulcrum N, and so the 
pressure closes the valve against the high pressure and only admits 
pressure as required ; m is the valve spindle upon which the valve 
Crests. The position of the fulcrum N determines the pressure 
on the casing A and the pipes or vessel with which it communi- 
cates through the outlet G. If a low pressure be required the 
fulcrum N is moved towards the valve C, giving the piston K a 
leverage superior to the valve C, and consequently a comparatively 
low pressure on the piston K is sufficient to close the valve C 
against the high pressure. If it be desired to increase the pres- 
sure in the casing the fulcrum N is moved towards the piston rod 
k, thereby reducing the leverage of the piston, and consequently a 
higher — is required in the casing to enable the piston K to 
close the valve C against the incoming pressure. In Fig. 8 the 
hi; at pees air or gas is admitted to the apparatus through a 
tu which forms at its inner end a seating upon which bears a 
valve G on the end of a , ory F which is moved backwards and 
forwards by a lever H. The lever is hinged upon a fixed pin .at 
the end I on one side of the valve spindle F, and at the other end 
which is on the other’ side of the spindle F it is connected by the 
rod J to a piston K working in a cylinder L, forming a clamp 
which bears upon a membrane S which forms a packing and pre- 
vents the pressure from forcing the air or gasin the chamber past 
the ee K. By means of a spring M the valve G is kept open 
until the pressure of compressed air or gas entering the apparatus 
causes a sufficient pressure therein to move the piston against the 
power of the spring M and so cause the lever H to move the spindle 
F to close the inlet yalve. (Sealed April 13, 1888). 


UNITED STATES PATENTS AND PATENT PRAOTIOB. 

Descri with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENanvmEaine, 35 and 36, Bedford- 





Rats 1n Portucat.—A contract has been let for 11,000 
tons of steel rails required for the Royal Portuguese 
Railway. The lowest tender was that of the Ebbw 
Vale Steel Coaland Iron Company (Limited). The West 
Cumberland Iron and Steel Company (Limited) and 
— Cammell and Co. (Limited), also submitted 
tenders, 


THE END OF THE FORTY-FIFTH VOLUME. 
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Francis and Co. Ltd, 


manufacturers of 


Portland Cement, 


As supplied to Government, Met. Board of Works, and 
ht House. Sold under celebrated Nine 
blished 1810. Medals : London, 1851 ; 
Philadelphia, 1876; Paris, 1878; Calcutta, 1883 
London, 1884. Offices: Vauxhall, London, 8.E. 
Telephone No. 4620. 7 





Rusby Portland Cement 


COMPANY. 
MANUFACTURERS OF 


Portland Cement 
Of the Greatest Strength and best Quality. Roman 
and Lias Cement. Blue Lias Hydraulic Lime, Ground 
and Unground. 
RUGBY, WARWICKSHIRE. 


Works: New Binton aND NEWBOLD. 7203 


Patent Cement of the Best 

manufactured by F. C. BARRON & CO., 
late wae "BARRON, 9, St. Mildred’s Court, Poultry, 
E.C., and Falcon Cement Works, Rainham, Kent. 7272 

eo PORTLAND CEMENT, 
Exztensi on Tilbury Dock & other large Works, 
Is of “ay me hhest Quality, and is low in price. 

Works: Northfet. 7482 
Address—G. BU OnAKD. GRAVESEND. 


i ’ E. Belliss and Co., 

e LxpsaM STREET WoRKS, BIRMINGHAM. 

FORCED DRAUGHT AND VENTILATING FANS 
FOR SHIPS. 











CIRCULATING AND FEED PUMPING ENGINES. 
BOAT AND ASH HOISTING ENGINES. 


PATENT AIR COMPRESSORS AND TORPEDO 
MACHINERY, &c., &. 694! 





otors. 
last week. 7473 


Fasten and Anderson, 


mmisch’s 
See (folio at foot) page 14, 





Head Offices : 

8, Whitehall Place, London, S.W. 
(Works: Erith Iron Works, Erith, Kent.) 
ENGINEERS AND CONTRACTORS 
For Home and Foreign Waterworks. 


MANUFACTURERS 
Of every description of Steam Engines and Boilers, 
Of Machinery for Pumping and Draining, 
Of Waterworks, Fire Services and Heating A) 
‘or Ebtates ‘and Public Buildings, ee 
Ot Paper, Sugar, and Flour Mills, 
Hydraulic Lifts and Presses, 

Steam, Hydraulic, and Hand Cranes. 

Moncrieff’s Patent Hydro-pneumatic 
and other Gun Carriages. 
Anderson’s Patent Revolving Water Purifier. 


Caissons and Dock Gates. 7275 





TRADE—*‘ CREDENDA”—MaARg. 


[the Credenda 
Seamless 
Steel Tube Co., Limited, 


LEDSAM STREET, BIRMINGHAM. 7340 
HIGHEST AWARD, Inventions ExHIsition, 1885. 


Y arrow & Co., London, 
STEAM LAUNCH BUILDERS, 
are prepared to Contract for 
Screw Steamers having speeds up to twenty-six 
miles an hour. Paddle Steamers having draughts 
constructed 


dowa to 6 inches of water. Machinery 
for boats built abroad. 7182 





|G team Launch Engines, 


T . i 2, LE-EXPANSION, Bn sy and 
-PRESSURE. 


All sizes 
OOOHRAN AND CO., BIRKENHEAD. 
See (folio at foot) page 4. 4749 


nter and English, 


u 
H ENGINEERS AND MILLWRIGHTS, 
IRON AND BRASS FOUNDERS, BOW, LONDON, E. 
DREDGING MACHINERY, 
HYDRAULIO MACHINERY. 
bs be yi ag ” PATENT Lge 





\ Tosper & Co. have in Stock, 
et for delivery at short notice, various ana 
LAUNCH SAGES and BOILERS, and several new 
and second-hand STEAM LAUNC HES. 
VOSPER & OO., Engineers, Broad Street, Portsmouth. 
See Illus. Advt. last week (folio at foot) page 11. 3551 


Frorrestt & Son, London, 


SHIP AND — BUILDERS, 
ENGINEERS. 





4457 


Redpath & Paris, Sn ge 


a , aes Bs bey of HRY AND LAUNC 








Fyrmest Scott & ~& Co, Glose 


WORKS, NEWCASTLE-ON-TYNE. 
TORPEDO BOAT, YACHT, AND MARINE 
ENGINES. 7205 


Miller, Tupp & Rouse, Steam 


LAUNCH BUILDERS, HAMMERSMITH, LONDON. 
Illustrated Price Lists, with Photos.,12 Stamps. 4547 








0 (Charles A Prleby & Co. 


89, CANNON STREET, LONDON, E.C. 
Mining Machinery. 39 
@) chnson & Phillips, Telegraph 


ENGINEERS, ELECTRICIANS, and CON- 
TRACTORS, 14, Union Court, Old Broad Street, E.O. 
Works and Wharf at Charlton, S.E. 

Makers of all Machinery, &c., for the complete equip- 
ment of Bn ps Cable Factories an Steamers, 

ads, Cables, Carbons, &c. 7112 
R. 


E. Crompton and Co., 
ELECTRIC LIGHT ENGINEERS, 
MANSION HOUSE BUILDINGS, E.0. 6812 
See Advt. last week (folio at foot) page 45. 
illans’ Patent Compound 
ENGINES, for Marine and general 
Stock sizes from 6 to 150 I. HP. _ Special 


Electric Lighting.—WiLLans & Rosinson, 
Ditton, Surrey. See Advt. last week(folio at foot) p. 59. 


GOLD MEDAL—Invuntions ExHIBITION—AWARDED, 


Dockham's Patent Suspended 


GHING MACHINES. — EAST FERRY 

ROAD ENGINEERING WORKS COMPANY, Loarep, 

——S .—Hydraulic Cranes, Lifts, Hoists, ‘&e. 7463 
Illus. Advt. last week (folio at foot) page 60. 


Delta Metal. - 


Strong as Steel. Resists Acids. Forges Hot. 
ALEXANDER DICK, 110, Cannon Street, London. 


G tee! Hydraulic Cylinders.— 
HENRY BESSEMER & CO., Limited, 
SHEFFIELD. 
See Advt. last week (folio at foot) page 26. 











purposes, 
tterns nr 











7519 





[the . Ort ¥ Gs Esize. 
20,000 Sold. 


HIGHEST AWARD Inventions Exhibition (GOLD 
MEDAL), also fa bag prod Rad by 
Society of A 


COMBINED “OTTO” GAS E ENGINES AND PUMPS. 

COMBINED “OTTO” GAS ENGINES & DRY -AIR 
REFRIGERATORS. 

COMBINED “OTTO” GAS ENGINES & DYNAMOS. 

COMBINED “OTTO’ GAS ENGINES & AIR OOM- 
PRESSORS. aoe i 

VERTIOAL “OTTO” GAS ENGINES. 

HORIZONTAL “OTTO” GAs ENGINES. 

TWIN-CYLIND) ” GAS ENGINES, 
SELF-STARTIN “OTTO” GAS ENGINES. 6095 


Crossley Bros.,Ld.,Manchester. 





[s°¢@ Foundry and 
ENGINEERING COMPANY, 
Railway Plant and General Engineers, 


witches, Crossings,|~ 
Cina big ray se Water eens, 
ers, Bridges, Roofs, , Pum 
Wagons, wm Engines, Boile “Crates 
Wert ee OMS: MO. 


mn Office 
10, BUSH LANE. GANNON ‘STREET, E.O. 


Roller Plour- M ills. 
G imon’s Gystem is 

at work in over 200 co plants, amongst which 

the first and largest flour mills, without the use of mill 

stones, ever erected in the United iom, Aus- 

tralia, New Zealand, India, Portugal, &. ler Mills, 


Centrifugals, Purifiers, Wheat-Cleaning Machinery. 7274 
HENRY SIMON, 20, ‘Mount Srrzeet, MANCHESTER. 


6612 


























LAND AND MARINE STEAM ENGINES. 
DISTILLERY | AND BREWERY PLANT. 
FLOUR AND RICE MILLS. 

WATER AND GAS VALVES, CRANES, 
GATES, &. PUMPING MACHINERY. 
HUNTER’S PATENT FLOATING CRANE FOR 

DOCKS, &c. 
STEAM LAUNCH MACHINERY. 4955 
Boller Tubes, Iron, Steel, and 
HOMOGENEOUS. 
EDWIN LEWIS AND SONS, 
Wolverhampton. 

[722 Boiler Tubes.— 
THE CALEDONIAN TUBE COMPANY, 
COATBRIDGE, near GLASGOW, 

Having Special Stock, Shipments and Repairs —— 

very rapidly. 
Boiler Y I lubes 
(Iron and Steel). 
GAS, STEAM, WATER, TUBES AND —. 
LARGE-SIZED LAPWELDED TU 
oseph ied, 
TUBE a GREAT BRIDGE, 
Near WEDNESBURY. 5189 
And 46, QugeNn VicTor1A STREET, LONDON. 
oJ ames Russell and Sons, Ld., 
CROWN TUBE WORKS, WEDNESBURY. 
London Wareh 108, 8 k Street, S.E. 
Leeds escnemes 6, Mark Lane, Briggate. 
ee Warehouse : 114, Colmore Row. 
Price Lists on application. 7 


[To and Steel Boiler Tubes, 


TELEGRAPH POLES, ARTESIAN WELL 
TUBES, OIL LINE PIPE. 

JAMES EADIE & SONS, CLYDESDALE TuBs WORKS, 

RUTHERGLEN, near GLASGOW. 7522 





[the D. C. Green Patent 
SYSTEM OF 


Mechanical Ventilation. 


Tue D. C. GREEN VENTILATING & ENG. CO., Lap. 
91, Queen Victoria Street, E.C. 7175 


Heatbora, L Davey & Co., 


n PA el MACHINERY 
or e8, —_ meee y> on, 
ral Purposes. 
DAVEY’S DIFFERENTIAL ENGINES AND HY: 
ULIO PUMPS. 
HYDRAULIC MACHINERY GENERALLY. 
CATALOGUES ON APPLICATION. 7097 
See Illus. Advt. last week (folio at foot) page 46. 


HIGHEST AWARD, PARIS, 1878. 


(joldsworthy’s Emery, 
Emery Cloth, 
Glass Paper. 


MANCHESTER. 7289 


[the Anglo-American Brush 


ELECTRIC LIGHT CORPORATION, Leap., 
112, BeLvepERE Roap, LamBern, S.E., 
MANUFACTURERS OF APPARATUS AND CON- 
TRACTORS FOR ELECTRIC LIGHTING. 7499 


Lubricating 


beets ils.— 


MacArthur & Jackson, 


Om MANUFACTURERS, 
GLASGOW. LIVERPOOL, 
7177 


AGENTS WANTED, where } not already represented. 

















Branch : 
DUNDEE. 


Branch : 





Ya Patent Corliss Engine 


-— PATENT CORLISS GEAR ENGINE, with 

— rovements by DOUGLAS and GRANT, 

=> ‘oundry, Kirkcaldy, N.B. These engines 

are made Horizontal or Beam, Condensing, a 
Cae and Compound. Also makers 0} 

and r Mills, and General — Mectines 

shipped or trucked direct from the premises. 3599 


ardingham’s Patent Sec- 
TIONAL STEAM BOILERS (annular water tube 
system). All readily accessible for inspection, 
cleansing, or renewal.—For particulars, apply to Mr. 
G. G. M. HARDINGHAM, Engineer, 191, Fleet St., E.C. 


Gteam Cranes to Lift from 


1 to 100 ph ag Cranes, eae Boilers, &c. 
RUSSELL & 
Engineers, oy Builders, and bation Makers, 
Motherwell, near Glasgow. 7261 











orthington Pumping g 
ENGINE COMPANY, 
158, QUEEN VICTORIA STREET, LONDON, EO. 
See Illus. Advt. (folio at foot) E. 50. 


Atkinson’ s Gas Engines, 
Selected A H.M. Government for 
ouses of Parliament. 
BRITISH GAS ENGINE AND ENGINEERING CO., 
ALBION WorKS, MANSFIELD RoaD, Gospe. Oak, N.W. 
See Advertisement June 22 (folio at foot) page 36. 


STANNAH’S HYDRAULIC LIFTS AND CRANES. 


4 CRAM) 
he “Southwark” Specialities 
now comprise FITTINGS,to suit the LONDON 
HYDRAULIC POWER COMPANY’S MAINS. 5915 
ACHTING SEASON : to meet immediate de- 
mand in PENDULUM PUMPS, a large stock 

ready for delivery. Wire ‘ ‘ Lifts, London.” 
— , 20, Southwark Bridge Road, ‘London, S.E, 








Lvcometive Tank Engines 


designed and constructed b: 
MANNING. " WARDLE, AND COMPANY, 
Boyne Engine Works, Leeds. 2 
See their Illus. Advt. (folio at foot) page 47. 


ocomotive | Tank Engines, 
TRAMWA GINES AND CARS. 
Built by the PALCON | Toughbe and OAR WOR 


Limited, 
See Illus. Advt. (tole at pe 46. 


T'w eddell’s 
L{saraulicRivetting Machines 











14, DELAHAY STREET, WESTMINSTER, 
LONDON, 8.W. 7236 


See Advt. last week (folio at foot) page 12. 


W. G. Bagnall, Ltd., Stafford. 


ocomotives 
MADE AND REPAIRED. 


Portable Railways. gas] 


TURNTABLES. CHILLED WHEELS. 


sest Tipping Wagons mane. 
Tue “SranparD” List or Lieut Raiways, Locomo- 
TIVES, AND TURNTABLES, Price 10s. 6d. 
Gteam Boilers, 
Ready for Delivery. 
alloway, Manchester. 











, KING STREET, COVENT GARDEN, W.O. 


— Keil and Son, Litho- 


hers, &c., execute every description of 
phy, Chromio-lithography, Engraving, and 
Printing, pee. & and Pictorial 
Drawing in best manner. Paper Dra + eee e 
graphy, &c.—40, King St., Covent Garden, 3462 


Bread-Making 


Machinery. 


WERNER & PFLEIDERER, 
86, Urezr Grounp Srreet, Lowvon, 8.E. 7109 








Matthew Paul and Co., 


DUMBARTON, 


HIGH SPEED LAUNCHES AND YACHTS, 
And Machinery for same. 
STOKEHOLE FANS AND ENGINES, 
As made for H.M. and Foreign Governments. 
ELECTRIC LIGHT ENGINES. 
LAND AND ony ENGINES OF ALL SORTS 
AND SIZES UP TO 1500 I. HP. 7084 


( . wynne & Co., Essex Street 
Strand, London, W.C.—Centrifugal Pumps, be 

Exhausters, Electrio Lighting Machinery, Steam 

—Telgms., ‘“‘Gwynnegram, London.” Teleph. No. 2 
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ENGINEERING. 


[JUNE 20, 1888. 








Central Institution, Exhibi- 


TION ROAD, 8.W.—Pror. UNWIN, F.R.S., will 
COMMENCE on MONDAY, 2nd JOLY, a Course of 
Lectures and Drawing Exerciseson the ELEMENTARY 
PRINCIPLES OF MACHINE DESIGNING. The 
Course will be continued daily (Saturdays excepted) 
from 6.80 to 8 p.m., and will extend over a fortnight. 
Fee for the Course, TEN SHILLINGS. Q 466 


2 ; ~ —s 
entral Institution, Exhibi- 
TION ROAD, 8.W.—Mr. A. T. WALMISLEY, 
M.I1.C.E., will deliver a Course of SIX LECTURES on 
MATHEMATICAL and SURVEYING INSTRU- 
MENTS. The Lectures will be delivered on Mondays, 
Wednesdays, and Fridays, at 8 p.m., commencing 
MONDAY, 2nd JULY. Fee for the Course, SEVEN 
SHILLINGS AND SIXPENCE. Q 467 


BLACKSMITH’S WORK. 
THE WORSHIPFUL COMPANY OF BLACKSMITHS, 


ive Notice, ‘that .in the 


Month of March, 189, they propose to OFFER 
PRIZES for, and hold an EXHIBITION of, WORK 
exemplifying the Trade of a Blacksmith, for which 
purpose Competition is Invited amongst the Journey- 
men and Apprentices of the said craft in the United 
Kingdom. 

Full particulars of the value of the several prizes, of 
the conditions for the said Competition and Exhibition, 
«an be obtained on application to Mr. WILLIAM B. 
GARRETT, Clerk to the said Company, 16, Water 
Lane, London, E.C. Q 457 


Patents, Designs, AND TRADE MARKS AcT, 1883, 











In the Matter of Letters Patent granted to 
ALBERT Ferpinanp Link, of 8, Union Court, 
Old Broad Street, in the City of London, for 
‘‘Improvements in Construction of Coke 
Ovens” (acommunication). Dated 7th August, 
1884. No. 11,040. 


otice is Hereby Given, that 


the said A. F. LINK has applied for leave to 
amend the Specification numbered as above. 

ACopy of the Specification as proposed to be amended 
can be inspected at the Patent Office ; and particulars 
of the proposed amendment were set forth in the Official 
Journal of the Patent Office, issued on the 23rd June, 
1888. 


Any person intending to oppose the said application 
must leave notice of objection thereto (on Form G) at 
the Patent Office, 25, Southampton Buildings, London, 
W.C., within one calendar month from the date 
hereof. 

Dated this 23rd day of June, 1888, 

(Signed) H. READER LACK, 
Comptroller General. 

PHILLIPS & LEIGH, Agents for the Applicant, 

Southampton Buildings, London, W.C. Q 


In THE High Court or Justice, Cuancery Division. 
, N, No. 841.)—Mr. Justice Currty, at Chambers, 


(1888, 
ik the Matter of the Nictheroy 


(BRAZIL) GAS COMPANY, Limited, in Liqui- 
dation, and in the Matter of the Companies Acts 
1862 and 1867.—The CREDITORS of the above-name 
Company are required, on or before the Ist day of 
October, 1888, to send their names and addresses, 
and the particulars of their debts or claims, and the 
names and addresses of their solicitors, if any, to 
Henry Pryron Coss, of 53, Lincoln’s Inn Fields, in 
the county of Middlesex, in England, the solicitor to 
Horatio Lucas MicHouus and WALTER WARNER WRIGHT, 
the liquidators of the said Company, andif so required 
by notice in writing from the said liquidators are, 
by their solicitors, to come in and prove their said 
debts or claims at the chambers of Mr. Justics Curry, 
at the Royal Courts of Justice, London, England, at 
such time as shall be specified in such notice, or in 
default thereof they will be excluded from the benefit 
of any distribution made before such debts or claims 
are proved. THURSDAY, the 25th day of OCTOBER, 
1888, at Twelve o’clock at Noon, at the said Chambers, 
is appointed for hearing and adjudicating upon the 
debts and claims.—Dated this 23rd day of June, 1888. 
—JOHN WM. HAWKINS, Chief Clerk.—H. P. COBB, 
58, Lincoln’s Inn Fields, Solicitor to the said Liqui- 
dators. Q 524 


22, 
615 





TENDERS. 


SUPPLY of a FLUSH-DECK STORE-CARRYING 
SAILING BARGE for the Orpnanck Store Dr- 
PARTMENT, at the Gun Wharf, Devonport. 











The SECRETARY of STATE for WAR is prepared to 
receive 
’ l ‘enders for the Supply 
of a FLUSH-DECK SAILING BARGE 
for the Ordnance Store Department. 

Forms of Tender, embracing the Specification, 
and all information, may be obtained on application 
to the Commissary General of Ordnance, Royal 
Arsenal, Woolwich, where a half-block Model of the 
proposed Barge may be seen. 

The Tenders are to be delivered at the War Office, 
Pall Mall, 8.W., by Twelve o'clock Noon, on Wednes- 
day, the 4th day of July, 1888, addressed to the 
Director of Army Contracts, and marked on the 
outside ‘‘ Tender for the Supply of Sailing Barge.” 

EVAN COLVILLE NEPEAN, 
Director of Army Contracts. 
War Office, Pali Mall, 8. W., 
20th June, 1888. Q 493 


BOROUGH OF CARDIFF. 
TO BRIDGE BUILDERS. 





The Corporation of Cardiff hereby invite 
(Competitive Designs and 
TENDERS for the CONSTRUCTION and 
ERECTION of a SWING BRIDGE over the Gla- 
morganshire Canal at Cardiff. Plan and Section of 
the site of the proposed Bridge, conditions to be com- 
_— with, and all particulars, can be obtained at the 
ffice of the Borough Engineer, Mr, W. Harpur, 
Assoc. M. Inst. C.E., Town Hall, on payment of One 
Guinea, which will be returned upon receipt of a 
bona side Design and Tender. 

Designs and Tenders, endorsed ‘‘ Canal Bridge,” to 
be delivered at my Office not later than Saturday, 
4th August, 1888. 

The parties whose design (if any) is selected will be 
required to enter into a formal contract with the 
Corporation for the carrying out of the work, but the 
Corporation do not bind themselves to accept any 
Design or Tender. 

J. L. WHEATLEY, 


Order, 
Town Clerk. 














EAST INDIAN RAILWAY COMPANY. 


The East Indian Railway Company is prepared to 
receive 


[lenders for the Supply and 


DELIVERY of— 
RED and WHITE LEAD, 
VARNISH, &c., and 
IRONMONGERY, 
as per Specifications to be seen at this Office. 
‘enders are to be delivered in sealed envelopes 
addressed to the undersigned, marked ‘Tender for 
Red and White Lead,” or as the case may be, not later 
than One o'clock p.m. on Thursday, the 5th day of 
July next. 
The Directors do not bind themselves to accept the 
lowest or any Tender. 
For each Specification a fee will be charged, which 
cannot under any circumstances be returned. 
By Order of the Board, 
A. P. DUNSTAN, 
Nicholas Lane, London, E.C., Secretary. 
1st June, 1888. Q4 


EAST INDIAN RAILWAY COMPANY. 


The East Indian Railway Company is prepared to 
receive 


[T'enders for the Supply and 


DELIVERY of— 
LOCOMOTIVE STEEL TYRES, 
STAFFORDSHIRE IRON PLATES, and 
LEATHER HIDES, BELTING, SKINS, &c., 
=e Specifications and Drawing to be seen at these 
ces. 


91 





Tenders are to be delivered in sealed envelopes 
addressed to the undersigned, marked ‘‘ Tender for 
Locomotive Steel Tyres,” or as the case may be, not 
later than One o’clock p.m. on Thursday, the 12th day 
of July next. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

For each Specification a fee will be charged, which 
cannot under any circumstances be returned. 

By Order of the Board, 
A. P. DUNSTAN, 








Nicholas Lane, London, E.C., Secretary. 
28th June, 1888. Q 525 
BARRY DOCK AND RAILWAYS. 


ROLLING STOCK. 


The Barry Dock and Railways Company are prepared 
to receive from Manufacturers of Railway Rolling 


Stock 
Yenders for:— 


6 PASSENGER CARRIAGES (Composite 
First and Second Class). 

9 PASSENGER CARRIAGES (Third Class). 

4 PASSENGER BREAK VANS. 

15 MINERAL BREAK VANS. 
A Memorandum of the principal particulars and 
leading dimensions, together with Forms of Tender, 
may be obtained on and after Thursday, June 2\st, 
1888, at the Offices of Messrs. J. W. BARRY and H. M. 
BRUNEL, 23, Delahay Street, Westminster, on payment 
of Two Guineas (which will not be returned), and 
intending contractors will be required to forward with 
their Tenders full Drawings and Specifications based 
on the said Memorandum. 
The Drawings and Specifications so forwarded will 
be returned to those persons whose Tenders are not 
accepted. 
The Company reserve to themselves the right to 
order additional numbers of carriages and break vans. 
Tenders addressed to the Secretary of the Barry 
Dock and Railways Co., Vienna Chambers, Cardiff, 
and endorsed ‘*‘Tender for Rolling Stock,” must be 
delivered before Eleven a.m. on Friday, July 138th, 
1888 


The Company do not bind themselves to accept the 
lowest or any Tender. Q 435 


BARRY DOCK AND RAILWAYS. 
COAL WAGONS. 





The Barry Dock and Railways Company are prepared 
to receive from Manufacturers of Wagon Rolling 


toc’ 
Wenders for— 
TWENTY 10-Ton COAL WAGONS. 

A Memorandum of the principal particulars and 
leading dimensions, together with Forms of Tender, 
may be obtained on and after Thursday, 21st June, 
1888, at the Offices of Messrs. J. W. Barry and 
H M. Brunet, 23, Delahay Street, Westminster, on 
payment of Two Guineas (which will not be returned) ; 
and intending contractors will be required to forward 
with their Tenders full Drawings and Specifications 
based on the said Memorandum. The Drawings and 
Specifications so forwarded will be returned to those 
persons whose Tenders are not accepted. The Com- 
pany reserve the right to order additional numbers 
of Coal Wagons. Tenders, addressed to the Secretary 
of the Barry Dock and Railways Company, Vienna 
Chambers, Cardiff, and endorsed ‘‘ Tender for Rolling 
Stock,” must be delivered before Eleven a.m. on 
Friday, 13th July, 1888. 

The Company do not bind themselves to accept the 
lowest or any Tender. 489 


MIDLAND RAILWAY. 
TO IRONWORK CONTRACTORS. 


The Directors of the Midland Railway Company are 
prepared to receive 


(Tenders for the (a) Supply, 


Delivery, and Erection of Girders, Floor Plates, 
and Screw Piles for a Bridge over the River Erewash 
at Bennerley Junction, Ilkeston. 

(>) Supply and Delivery of Girders, Trough Floor 
Plates, &c., for Bridge over the Canal between Sawley 
and Trent. 

(c) Supply and Delivery of Trough Floor Plates, &c., 
for Bridge over the River Erewash between Atten- 
borough and Trent. 

(d) Supply and Delivery of Trough Floor Plates for 
two Occupation Bridges near Trent. 

Plans and Specifications may be seen, and Form of 
Tender and particulars obtained on application to 
Mr. A. A. LANeuty, Engineer, Midland Railway, Derby, 
on and after Monday, the 25th instant. 

Sealed Tenders to be sent in, addressed to the 
Secretary of the Way and Works Committee, Midland 
Railway, Derby, not later than Nine a.m., on Friday, 
the 6th July, 1888. 

The Directors do not bind themselves to accept the 
lowest or any Tender, nor to pay any expenses 








WROUGHT-IRON GIRDER WORK. 


The JOINT COMMITTEE of the LONDON and NORTH 
WESTERN and GREAT WESTERN RAILWAY 
COMPANIES are prepared to receive 

and Fix 


[lenders to Supply 


about 33 tons of WROUGHT-IRON GIRDERS 
at Station View Road Bridge, Chester. 

Drawings and are may be seen on and 
after Wednesday, the 27th instant, on application to 
the Engineer, Mr. R. E. JoHNSTON, Woodside Station, 
Birkenhead. Tenders, properly endorsed, to be de- 
livered to the undersigned not later than Ten a.m. on 
—- the 3rd July next. m 

The Directors do not bind themselves to accept the 


lowest or any Tender. 
J. WAIT, Secretary. 
Birkenhead, 23rd June, 1888. Q 503 








The STAVELEY COAL and IRON COMPANY, Lr, 
are prepared to receive 


(['enders for a Wrought-iron 


GALVANISED SHED, 100 ft. long by 20 ft. 
wide between the Columns; the Sheets to be 16 
Birmingham Wire Gauge, and about 5 in. centres of 
Corrugations. The whole to be erected on their 
Works, excepting the columns, which are not to be 
included in the Tender. 
Plans and Specifications to be sent in not later than 
Thursday, July 5th. Q 506 





CORPORATION OF CALCUTTA WATER WORKS. 
TO BOILER MAKERS. 


[['enders are Invited for the 


SUPPLY of SIX STEEL STEAM BOILERS, 
each 28 ft. long by 7 ft. diameter, for the Wellington 
Square Pumping Station at Calcutta. 

Drawings an ent can be seen at the 
Offices of Messrs. JOSEPH QUICK & SON, C.E., 29, 
Great George Street, Westminster. Tenders to be 
delivered before the 12th day of July. 

The Commissioners do not bind themselves to accept 
the lowest or any Tender. Q 495 





METROPOLITAN RAILWAY COMPANY. 
TO CONTRACTORS AND BUILDERS. 
The Directors are prepared to receive 


enders for Excavation, Brick- 


WORK, and IRONWORK required for con- 
struction of Ventilators, Booking Office, and other 
Works at Baker Street Station. 

Drawings and Specifications can be seen, and Form 
of Tender obtain 


MANCHESTER CORPORATION WATERWORKS, 
The WATERWORKS COMMITTEE are prepared to 


[Tenders for the Construction 


of a portion of the AQUEDUCT from Thirlmere 
to Manchester, commencing at a point about 3 miles 
to the east of Milnthorpe Station, on the Lancaster and 
Carlisle Railway, and terminating about 34 miles to 
the south-east of Lancaster. 
,_ The work will consist of about 17 miles of tunnelling, 
in tunnels of various lengths, of about 6} miles of cut 
and cover, and of about 84 miles of the laying and 
jointing of cast-iron pipes, 40 in. diameter, and ipes 
of er size in connection therewith, and the ding 
of valves and other ironwork, together with bridges, 
wells, masonry, and other works connected with the 
Aqueduct. 
lans and Drawings may be seen, and, in order to 
avoid trouble and loss of time in copying, Printed 
Specification and bE will be su plied on appli- 
cation to Mr. G. H. Hitt, C.E., Albert Chambers, A 
Square, Manchester, on or after the 11th inst., on 
payment of Two Guineas, 
led Tenders, endorsed ‘‘Tender for Thirlmere 
Aqueduct, Contract No. 5,” and addressed to the 
Chairman of the Waterworks Committee, must be 
forwarded to Mr. T. H. G. Berrey, Waterworks Offices, 
Town Hall, Manchester, on or before Tuesday, the 
10th day of July, 1888. 
The Committee do not bind themselves to accept 
the lowest or any Tender. 


By Order, JOSEPH HERON. 
Town Hall, Manchester, Town Clerk. 
7th June, 1888. 431 








APPOINTMENTS OPEN. 


"["anslator Wanted for the 


translation, into English, of the work: ‘ Dir 
SCHIFFSMASCHINE, IHRE CONSTRUCTION, WIRKUNGSWEISE 
UND BEDIENUNG VON CARL Busey.” Must be able to 
ive satisfactory proof of capacity for such work.— 
urther particulars from LIPSIUS & TISCHER, Pub- 
lishers, Kiel, Germany. Q 494 


Htoreman Brass Finisher 
WANTED ; must be first-class man, well ac- 
quainted with manufacture of steam and water 
fittings, ships’ brass work, &c.; must have filled 
similar situation before, have thorough knowledge of 
best labour-saving appliances, and be capable of taking 
charge of 100 workmen.—Apply by letter only, stating 
age, past experience, salary required, and full = 
& cs 

Q 507 








ticulars, to FOREMAN, care of J. STonze 
Engineers, Deptford, London. 





at the Engineer’s Office, Neasden, 


N.W. 
Bills of Quantities will be ee on payment of a 
deposit of £3 3s., which will be returned on the 
receipt of a bona fide Tender. 

Sealed Tenders, endorsed ‘‘Tender for Works, Baker 
Street Station,” to be sent on the form supplied, ad- 
dressed to the undersigned, at the Office of the 
Company, not later than Nine a.m. on Monday, the 
9th July. 

The Directors do not bind themselves to accept the 
lowest or any Tender. 
rder, J. M. EYLES, Seeretary. 
Offices of the Company : 
32, Westbourne Terrace, Paddington, W., 


2ist June, 1888. Q 483 





CORPORATION OF LEICESTER. 
FLOOD WORKS. SECTION III. Conrract No. 2. 


The Flood Prevention Works Committee are prepared 
to receive 


[['enders for Cutting a New 


CANAL AND RIVER CHANNEL, and Widening 
and Deepening the Leicestershire and Northampton- 
shire Union Canal, from the Freeman’s Meadow to the 
West Bridge, a length of about 66 chains; and for 
CUTTING A NEW CHANNEL AND WIDENING 
AND DEEPENING THE RIVER SOAR, from the 
junction with the Canal to Braunstone Gate, a length 
of 424 chains, together with the construction of re- 
taining and towing path walls, wharves, new roads, 
and other works in connection therewith and inci- 
dental thereto. 

Plans and Specification may be seen, and Copies of 
the Bill of Quantities and Forms of Tender obtained 
at the Borough Surveyor’s Office, on payment of the 
sum of £5, which will be returned upon the receipt of 
a bona side Tender. 

Sealed Tenders upon the Forms supplied, addressed 
to the Chairman of the Flood Prevention Works Com- 
mittee, Town Hall, Leicester, to be sent in not later 
than Tuesday, the 17th July next, and endorsed 
‘*Tender for Flood Works.” 

The Committee do not bind themselves to accept 
the lowest or any Tender. 


By Order, J. GORDON, C.E., 
Town Hall, Lane, Borough Surveyor. 
June, 1888 Q 513 





CORPORATION OF LONDON. 
TOWER BRIDGE, 
TO CONTRACTORS. Conrract No. 4. 


Notice is Hereby Given, that the Bridge House Estates 
Committee of the ——— of London will meet 
at Guildhall, on Wednesday, the 25th day of July, 
1888, to receive A 

enders for the Construction 
of the SOUTHERN APPROACH of the TOWER 

BRIDGE. 

Drawings and Specifications may be seen at the 
Office of Mr. J. Woure Barry, the Engineer of the 
Bridge, 23, Delahay Street, Westminster, on and after 
the llth day of July, 1888, between the hours of 
Eleven and Three, and Copies of the Drawings, Speci- 
fications, Quantities, and Form of Tender may be 
obtained there on payment of Three Guineas, which 
will be returned to all who send in a bona jide Tender, 
and return all the Documents. 

Tenders must be on the printed Form of Tender, 
which must not be detached from the a 
and Quantities, and must be sealed up and addressed 
to the Comptroller of the Bridge House Estates, 
Guildhall, London, £.C., endorsed ‘‘Tender for 
Southern Approach of the Tower Bridge, Contract 
No. 4,” and left at his Office before Twelve o'clock 
Noon on Wednesday, the 25th July, 1888. 

The parties Tendering may be in attendance at 
Guildhall, on that day at One o'clock precisely. 

The Committee do not bind themselves te accept 

lowest or any Tender that may be delivered in. 

JOHN A. B 





W anted, Smithy Foreman 


for Gun Factory; must be good workman 
and thoroughly experienced in production of light 
and accurate iron and steel stampings.—Apply by 
letter, stating age, experience, wages Coane » and 
enclosing copy of testimonials, to MANAGER, 
BIRMINGHAM SMALL Arms & MrrtaL O©o., Limited, 
Small Heath. Q 130 


anted, a Practical Foreman 

for a small steel casting shop in Belgium ; 
must speak French.—State age, salary, and previous 
experience, ATELIERS DE LA BIESME, Bouffivulx, 
Belgique. Q 478 


Drurghtsman (J unior) 


WANTED, accustomed to light railway and 
iron wagon work.—Address, with full particulars and 
salary required, K. S., care of HoUSEKEEPER, °0, 


Bucklersbury, E.C. 504 
a Youth (neat 


\ anted, 


tracer), to look after a Sun Printing spre. 
512 











ratus.—Apply by letter to HUMPHRYS, TENNA 
and CO., Deptford Pier, London, 8.E. Q 


Agents Wanted, to push First- 


class MACHINERY OILS oe ea A a large 
and successful sale. Liberal commission.—Address, 
BOX 31, Post Office, Liverpool. 7305 


Hongineering Tracings Copied 
IN A FEW HOURS BY THE E 
retro Prussiate Process 


(White Lines on Blue Ground).—Prices on 
application to The DESIGNING and TRACING 
OFFICE, 1 and 2, Poultry, Cheapside, London, ee ase 














SITUATIONS WANTED. 


[thoroughly Practical Engi- 
neer (Mechanical) OPEN for an ENGAGEMENT. 
Good experience and references. New work or — 
Q 522 





—W. H. ROGERS, 38, Aliwal Road, Northcote 
Clapham Junction. 


TX Engineers, Ironfounders, 

&c. — Advertiser REQUIRES RE-ENGAGE- 
MENT; accustomed to the management of works 
generally, and office routine; 20 years’ experience 
with leading firms.—Address, stating salary, &c., 
Q 501, Offices of ENGINEERING. Q 501 


K ngineer Seeks Em 

as Draughtsman or position 11 
Works at home or abroad ; good experience 
shops and drawing offices.—Address, Q 502, Offices of 
ENGINEERING. Q 502 


[taughtsman Desires Re- 
ENGAGEMENT in town or country; eight 
years’ experience in Locomotive and General Engi- 
neering.—Q 518, Offices of ENGINEERING. Q 518 


T° Contractors or Engineers. 


—WANT SITUATION EN can ne Ba - 

t work, level, &c.; experience in . 
parted men, management of aero ly — in - 
strac ress plans, measurements, &c., ¢ - 
way ~! hernia, H., Bedwas, Cardiff. Q 490 


Representation. —A Gentle- 

, with wide and practical experience, 
DESIRES to REPRESENT FIRMS who make es, 
boilers, steam and hydraulic machinery, ings, 
girders, and constructional ironwork ; 7 known 
amongst the ——— contractors, b 7 0° 








loyment 


n Engineering 
work- 

















attending the same. 
JAMES WILLIAMS, Secretary. 





Town Hall, Cardiff, 
22nd June, 1888. Q 492 








Derby, 19th June, 1888. Q 479 





D 
Comptroller of the Bridge House Estates. 
Guildhall, 1838. Q 527 


and South Wales 
shippers of ti O., Messrs. W. H. Sutra & Sox, Union 
Street, Birmingham. Q 
























































































June 29, 1888.] 
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A Gentleman, with First-class 

ecti Engineers, and having City 
Ofices is DESIROUS. of REPRESENTIN : @ a Good 
FIRM in London.—M. A., Offices of anaes, Q 497 


(Glasgow International Exhi- 


BITION.—Firm of yaa y Enginee 
resident in Gl w, having Cent: ffices, wo’ 
SUPERINTEND D Erevtion of Machinery and REPRE- 
SENT Exhibitors; Spanish and Portuguese spoken.— 
Address, 822, Offices of ENGINEERING. P 822 











PARTNERSHIPS. 


eatley Kirk, Price, and 


GOULTY blished ”1350), MECHANICAL 
and ELECTRICAL VALUERS, AUCTIONEERS, and 
ARBITRATORS, Albert Chambers, Albert Sq., *Man- 
chester; and 52, Queen Victoria Street, London, EO. 

Telegraphic Addresses : 
Office, InpicaTtor. London Office, InpicRs. 


Hyagineering Firms of Good 
REPUTE, open to admit partners or desirous 
of selling outright, are requested to communicate 
with the undersigned, who have numbers of clients 
open for such. — WHEATLEY KIRK, PRICE, and 
GOULTY, 52, Queen a ag Street, London, E, C., ce 
Albert Square, M 7277 


Ps artnerships.—Gentlemen 

ractical engineers) desirous of entering esta- 
plished gineering concerns, are invited to commu- 
nicate with the undersigned, who have numerous bona 
fide establishments open to it such. References 
are given and required.—_W HEATLEY KIRK, PRICE, 
and GOULTY, 52, Queen Victoria Street, London, E.C., 
and Albert Square, Manchester. 


W anted, a Partner with 
£8,000 4 £10,000, in an old-established 
engineering business with several specialities, doing a 


good trade; senior partner retired.—Address, Q — 
Offices of ENGINEERING. Q 508 


W anted,a Partner with about 

£1000, but e ially with connection for 
orders, either in — or general engineering, 
to join a city firm, with good plant and connection, 
established 10 years.—B., Offices of ENGINEERING. Q523 


WANTED, &c. 


\ Tanted, Prices and Par-| 
TICULARS of a Combined Me teagan gar 
and Shaping Machine, to be capable of doing large an 
small work.—Address, W. B., 30, Alma Street, New 
North Road, London. Q 416 


W anted, a 20-cwt. Steam 

HAMMER in exchange for a nearly New 
30-cwt. one.— Apply to R. HORNSBY & SONS, 
LimiteD, Grantham. Q 521 





haat: 






































FOR SALE. 


or Sale, the Cheapest and|r 
Best IRON STOP and SLUICE VALVES made. 
Illustrated Price Lists on application.—ALLEY anp 
MACLELLAN, Sentinel Works, Glasgow. 1161 


Fe Sale, Two Traction En- 

GINES, with Wagons, by Aveling & Porter ; 
‘ood condition ; 3 price moderate.—Address, J. —- 

PO LLARD, & Dieppe, France. Q 196 


| leet Sale, 60 Tons New Chain, 


in. to 1?in. Lloyds’ certificate for part. 
Will v¢ tora cheap. tie 4d to JOHN CRAWFORD, 
Leazes Terrace, Newcastle-on-Tyne. Q4 448 


ines Sale, Horizontal Con- 
densing ENGINE, cylinder 18 in. mnie, 


24 ft. stroke ; now working at Sheffield.— ipply. H 
PRICE & 00. » Burton Weir Wire Works, hotel, nes 

















or Sale, by Private Peake: 

in Lots to "suit purchasers, the whole of the 

ere, PLANT, at Hicbibi Colliery, Coppull.— 

pply to Mr. KING, Secretary of the Ellerbeck 
Ooh ieries, Limited, Wigan. 


re Sale, Patent and Manu- 


FACTURING RIGHTS of a small useful Boiler- 
maker’s Tool; simple in construction, and required 
in every repair shop.—Address, Q 505, Offices of En- 
GINEERING. Q 505 


Fo Sale, on Hire Purchase. 


—MACHINERY of all descriptions is supplied 

= deferred payments by ROW: D G. ‘and 
ee cee 153, Fenchurch Street, London, E.O. 
Circular. New and Second-hand. 7421 


Fite Sale, 40,000 Cubic Yards 


of PRIME WASHED BALLAST; it makes the 
very best of Concrete for railway bridges, reservoirs, 
and building p ; put on rail or water at Rick- 
mansworth.—Full particulars apply to W. H. FIELD, 
Harefield, Uxbridge, Middlesex. ‘ 464 


For Sale, Cheap, Slotting Ma- 


CHINES i, good condition, viz., One Machine, 
12in. stroke, to take in 4 ft. diameter; One Sotins, 
18in. stroke, to take in 5 ft. 10in. diameter. Both b 
J.8. Huss, of Manchester.— Apply, re ROBL 
SON & SON, Lrp., Engineers, R Rochdale Q 359 


[ro Roofs and Buildings, 


Special Lot, TO BE SOLD in Lots to suit buyers : 
about 2200 ft. lineal buildings, 84 ft. wide in one 
span, 60 ft. high ; 500 ft., 84 ft. wide, 30 ft. high; 
1200 ft., 50 ft. w de, 50 ft. high; height can be reduced 
as required. These are balance of Liverpool Exhi- 
bition gt pe are of massive construction, good 
design, well adapted for exhibitions, markets, drill 
and concert halls, railway purposes, iron and steel 
works, collieries, &e., &c. Very low prices for im- 
mediate orders, and deli ery direct from Exhibition.— 
Apply, ISAAC DIXON & CO., Windsor Ironworks, 
Edgebill, Liverpool. Q 500 

















ATLAS WORKS, MANCHESTER. 


Sharp, Stewart & Co., Ltd. 


(Manchester), in Liquidation, have FOR SALE, 

in ee of the transfer of their Business to 
moors a large quantity of LOOSE TOOLS and 
APPLIANCES of all kinds, including Fitters’, Smiths’, 
Forge, and Boiler Makers’ Tools, Cutting Tools for 
Mac mes, Surface Plates, Standard Gauges and Rules, 
Taps, &c., &c. ; Lifting and Traversin Jacks, Mould- 
ing Boxes, Joiners’ Benches, and all sorts of Engineers’ 
Plant. Also Stationary Boilers by Galloway & Sons; 
Stationary Engines, Overhead Travelling Cranes, Jib 
Cranes and Traversers, &c., &. The MACHINE 
TOOLS not already dis of are also for sale; a 
list will be sent on application. Part of the “— for 


ies Sale, Shaping Machine, 


20 in. ieeied 9 ft. bed, two tables, self-actin 
motion ; most powerful and massive machine, equa 
to new; cost over £150, will sell at £85 to save 
removal. —Full particulars of this and over fifty other 
Machine Tools on application to PITT, Liversedge, 
near L Q509 


or Sale.—12 in. Centre Self- 


mat is Sliding, Surfacing, and Screw-cutting 
GAP LATH ft. bed. 
bm - Single-<ndedPunch and Shearing Machine. 
ne # in. 
One } in. Double-ended =: 
One 4 ft. 6 in. Radial Arm Drilling Machine. 
One 5 ft. 0i in, 2 
One 6 ft. 6 in. 
One 14 in. stroke’ Shaping Machine. 
GEO. BOOTH 








” ” ” 


& CO., Tool Makers, Halifax. P 169 
umping Machinery.|} 


HULME & LUND (Established 1873), 
HULME, MANCHESTER. 


ravelling Steam Cranes ; 


2 tons; New; immediate delivery.—HENR 
J. COLES, 89, Sumner Street, Southwark, S.E. il 


100™2 Machine Tools, comprising 

Drills, Sheen Shapers, Slotters, 
&e., READY. TOR DELIVERY.—For Detailed List 
apply, SCOTT BROS. Halifax. 7532 


arge Treble-Geared Face 


LATHE, to turn 8 ft. 6 in, diameter, with two 
massive compound slide rests on pillars, complete, 
in Sheffield; about 10 tons; cost recently £190, TO 

BE SOLD for £140.—-ARTHUR M. WIL L 3, High 
Street, Sheffield. Q 514 


athes, Chucks, Radial Drills, 


and pat oe Tools, of highest class, ready for 
delivery at reduced prices. Special and general Tools 
constructed any size.—W. ASQUITH, Tool Maker, 
Halifax. 7438 


Gecond- -hand Bessemer Steel 


PLANT, comes two 5-ton Convertérs, Blow- 
ing Engines, Hydraulic Centre Lift, Ingot Cranes, 
ae Accumulators, Cupolas, Stages, Hydraulic 
Hoist, Rotary Blowers, &c.—Apply, R. HEBER 
RADFORD, Engineer, 15, St. James’ Row, a 
389 


16 HP. Clayton & Shuttle- 
worth PORTABLE ENGINE; almost new. 
Used for Electric Lighting. —-NEWALL & CO., TT 
Te be Sold, by Private Treaty, 

the STEEL WORKS known as the Erimus 
Works, situate between Stockton-on-Tees and Middles- 


brough, with a frontage of 700 ft. to the river, thereby 
affording easy shipping — both for import and 


























STEEL WORKS. 


export of goods, material, 
e Main Line of the North- Eastern Railway, from 
the Mining District of Cleveland to the Coal istrict 


of Durham, runs close past the Works, with all 
y siding dation 
Further Bae may be obtained on application 
Messrs. WNEY & CO., Wi h; or to 
JNO. T. BELK & COCHRAN Q 461 
June, 1888. Middlesbrough. 


Ergin eering Works & Foundry 
hold) FOR SALE or RENT, very chea 
pe plant and machinery ; buildings cover n 
anacre.—Apply, KINSON POTTERY, POOLE. 7: 


ew Tramway En ngines, 4 ft. 

ee gauge. —FOR SALE, O New Powerful 
a fitted ee eee Trade requirements ; 
cheap.— pp . H. BRIDGES, 138, Leaden- 

ha Street, London. O 867 


Launch Engines for Sale.— 


The follo h-Pressure Launch Engines 
are in hand, and could ed — on short notice :— 
SINGLE-CYLINDER 
in. diameter, 8 in. stroke 


” 
5 ” 
6 . H 
10 9 ll 
Douse-CyLinDER ENGINES— 
in. bcieeen 5 in. stroke 


H ” 
; 
The sizes 42 in wali, } ae ee Admiralty 


PeSOMPOUND SURFACE-CONDENSING ENGINES, 
suitable for Launches, Yachts, Trawlers, Tugs, 
Lighters, or Small Cargo Vessels. 

_- and 12 in. diameter, ay in. stroke 

» ii 

10 4) 20 2 o 
i 5 1 #8 

All the ed a. Engines are fitted with Payton and 
Wilson’s Patent Circular Balanced and Double-Ported 
Slide Valves, and the larger one is also fitted with Joy’s 








y 
390 








Rosweuad 





om Valve Gear. 
, ALEX. WILSON & CO., Engineers, Vauxhall 
Road, S.W. 6162 


Iron ‘orks, Wandsworth 


(Cranes and Contractors’ Plant 


FOR SALE. 
_— 10-ton Steam eee Cranes, 2 — 60 ft. jibs. 


pm ft. jib. with 

exten Y Barrel for Digger. 

7, 5, 8, 2 one 1}-ton ‘Steam Derrick Cranes, 45, 50, 
60, and 65 tt. . jibs, 

10, 5, 4, 3-ton, and smaller Hand Derrick Cranes. 

20-ton Hand Goliath Crane, 40 ft. —. 

20-ton ,, Overhead ,, 40 ft. 

Nos. 2, 3, 5, and 7 Pulsometers and Boilers 

Five Concrete Mixers ; 5, 6, and 7 ft. Mortar Mills; 
Stone Breakers, agons. 

1}, 2, 4, and 5-ton Portable Cranes. 
. Complete Set Diver’s Helmets, Breast Plate, and 

‘umps. 
Five Portable and Hoisting Engines, to 12 HP. 

Hand and Steam Pile Drivers. 

8 and 12 in. Leeomotives. 

For Lists apply, BUTTERS BROS. & CO. Offices: 
20, Waterloo Street, Glasgow. Q 333 


Epeines for for jwachts, Tugs, or 


The ning Engines ar are — STOCK, and in WORK, 
can be delivered romptly : — 
4 in. ame | iggy sin; sa linder. 








4in. , Dby5bin. ,, _ ie cyl., Admiralty pattern 
a in. ” by H = ” ” 
in. » y 6 in. ” ” ” ” 
8 - 9 M2 10 in. ” » ” ” 
ompound Surface - Conden- 
SING ENGINES. 


4 in. and 7 in. diam. by 5 in. stroke, Admiralty pattern. 


> Stin. ,, by6in. ,, 
ie tin . ny 8 in. » 
. o 90 = ~ » byl0in. ,, 
in. in. ,, by 16in. ,, 
All the a above are of the very best material and work- 
wwe finished. 
and prices on application. 
A. G. Mumford, Culver Street, 
COLCHESTER. 








AUCTION SALES. 





PRELIMINARY ANNOUNCEM 
THE MILLWALL IRON WORKS, y MILLWALL, 


LONDON, E. 
CLEARANCE SALE of the Entire eee of these 
celebra\ wo 


heatley Kak . and 


GOULTY are instructed to SELL BY PUB- 
LIC AUCTION, at an early date, the Whole of the 
ENGINES, BOILERS, MACHINERY, FIXED PLANT, 
and UTENSILS, upon the above well-known Works. 
The Catalogue will include a pair of 100 HP. Hori- 
zontal Reversing Mill Engines, 50 HP. ditto, 40 HP. 
Beam Engine, several other Vertical and Horizontal 
Steam Engines ; 6-ton, 5-ton, 4-ton, and other Steam 
Hammers ; 45-ton Steam Crane, and numerous other 
Steam, Fixed, Swing, Jib, Overhead Travelling, and 
Hand Cranes from 1 ton to 30 tons ; very fine Armour 
Plate Rolling a yon lates 10 ft. ies to 24 in. 
thick; Plate, Bar, and Roughing M in. and 
22 in. ‘rolls; Steam’ Shearin: ~-b~. "Rol Turning 
Lathes ; 48 in. Centre Su acing and Boring Lathe ; 
numerous Smith and Fo Cranes; 60-ton Weigh 
Bridge; Rails; massive Planing Machine, to plane 
30 ft. by 12 ft. wide, and 8 ft. high; numerous 
Punching and Shearing, Screwing, Drilling, Plate- 
bending, and other Machines; Donkey Pumps, Hot 
and Cold Iron Sawing Machines; Machine to shear 
plates 7 ft. wide and 2 in. thick, with engine; 
22 in. stroke Slottin | ome te Multiple Drill, with 
22 spindles ; Frame ree Bae hine, to admit 21 ft. 
by 11 ft.; sundry Wood-working Machines, six 
Vertical Boilers, on eight Horizontal ditto, about 
1000 tons of Loose Plant, and other Effects, &c. 
Catalogues may be obtained shortly from 
WHEATLEY KIRK, PRICE, & GOULTY, 52, 
een Victoria Street, E.C., London; and Albert 
uare, Manchester. Q 517 


COGENHOE IRON ORE WORKS 
(Five miles from Northampton). 


——— Sale of 
MINING and BRICK-MAKING PLANT, 
consisting of 
A LARGE LOCOMOTIVE, 
Built by SrepuEnson & Co., Newcastle-on-Tyne ; 
A smaller DITTO, 
By MANNING, WARDLE & Co., Leeds; 

(Both in good condition n). 

A 12 HP. HORIZONTAL LER with CORNISH 


Both by G. T. Gemannhee, ‘London (equal to new). 
BRICK PUG MILL; 20-Ton WEIGH BRIDGE 
(CHAMBERS, Day & Co.). 

INCLINE CHAIN (240 yards long), 

70 Tons IRON and L_ RAILS, 

80 eae, * 56 lb, STEEL FLANGE FISH-PLATES and 

OLTS to fit with Points and Crossings, 
20 TIP WAGONS, 
14 Pairs Tip ayy by and Axles, 
About 2,000 SLEEPERS, 

Two 10-Ton RAILWAY WAGONS, 
DOBBIN CARTS, CORRUGATED IRON SHOP, 
14 ft. by 12 ft. (nearly new 
PAIR DOUBLE BLAST BEL ows, 
SMITH’S ANVIL and TOOLS, 
LIFTING JACK (Lift 15 Tons), 

IRON PUMP, ihe PLANKS & BARROWS, 
CARTS, 4 Tons SCRAP IRON, 
Quantity OIL, and numerous other Effects. 


[thomas Merry has Received 


Instructions from Mrs. F. Conzy, TO SELL BY 
AUCTION, on Monpay, the 16th da: ~ thy JULY, 1888, 
on the Premises as above, the WHOLE of the above 
MINING PLANT, full particulars of which may be 
found in Catalogues, to be obtained of the AUC- 
TIONEER, 12, Guildhall Road, Northampton. 

le to Commence at Twelve o’clock. 





Q511 


PUBLICATIONS. 


MR. MICHAEL REYNOLD’S LATEST WORK. 
Ssconp Epition, Revisep. Royal 18mo, 3s. 6d., cloth. 


he Engineman’ s Pocket 
Companion, and Practical Educator 
for Enginemen, Boiler Attendants, ar 
Mechanics. By MICHAEL REYNOLDS, M. 3 E. 
ein os Driver's a — of ** Locomotive 
ngme Driving,” Consulting Engineer to the Amalga- 
mated Society of Railway pie my 
“* The honest workmanship of a competent engineer, 
the book is really an admirable one, suited to moet a 
crying want.”— laegow Herai Herald. 





Just Published, crown : 8¥0, 7 73. 6d. cloth (post free). 


Loe ood’s Dictionary of 
Terms Used in the Practice of Mecha- 
cal Engineering, comprising upwards of 6000 
fo Piney Edited by a Foreman Pattern Maker. 
“* This carefully compiled volume forms a kind of 
ket cyclopedia of the extensive subject to which 
it is devoted. No word having connection with any 
branch of constructive engineering seems to be 
omitted.” — Knowledge. 


520 
CROSBY LOCKWOOD & SON, SON, Stationers’ Court EC. 


APPLIED MECHANIC S 


DESIGNED TO Assist STUDENTS OF RANKINE’S 
APPLIED MECHANICS AND CIVIL ENGINEERING, 
By THOMAS ALEXANDER, C©.E., Professor of 

Engineering, Dublin ‘University, and 
ARTHUR W. THOM ON, B. Sc., A. M. Inst. O.E. 
Part I., 4s. 6d.—Longitudinal "Stress. Part IL, 
10s. 6d.—Transverse Stress; Bending and Shearing 
Force Diagrams for fixed and moving loads drawn to 
scale; Practical Examples of Beam a 

MACMILLAN & CO., LONDON. 7003 


Now Ready, Second Edition, Cloth, 6s. 


Practical Education. Treat- 


ing of the Development of Memory, the In- 
oe 








creasing ‘Quickness of Perception, and Trainin 
Constructive Facuities. By CHARLES G. LEL 
“A veritable mine of valuable pth mone 
British Architect. 
Fourth Edition, Cloth, with 36 Illustrations, 3s. 


M anagement of Accumula- 
TORS and PRIVATE ELECTRIC LIGHT 
INSTALLATIONS. A oe Handbook. By 7: 
DAVID SALOMONS, Bart., M.A. 
Second Edition, Cloth, with 60 Illustrations, s* 


jp Instrument Making 


a fee A Practical Handbook. By 
baie: O WHITTAKER 2 ae Paternoster om 
Q 427 


: ELECTRICAL PLANT.” 


For every description of New and Second-hand 
ELECTRICAL APPARATUS, PLANT, and INSTRU: 
MENTS, &c., 

READY FOR IMMEDIATE DELIVERY, 

CONSULT 
“ELECTRICAL PLANT,” 
Published Monthly; Post Free, Sixpence, 

OFFICES ; 7276 
52, QUEEN VICTORIA STREET, LONDON, E.O. 
Telegrams, ‘‘Inpices,” London. Telephone, 1533. 


M r. Lloyd Wise’s Circular 
of Information as to British, Colonial, one 

Foreign Patents for Inventions, and the 

of Designs and Trade Marks, may be obtained 

tree, 7d.) from his Office for Patents, 46, Lincoln’s Ian 

Fields, London, W.0. {Tauapnons No. 2766.) 7452 


A ~ Guide to Patent Law and 

REGISTRATION. Price Threepence.—HORN 
AND SON, British and Foreign Patent Offices, next to 
Somerset House, 151, Strand, London. 7407 


MISCELLANEOUS. 


MARINE BOILERS. 
See Advt. last week (folio at foot) page 21. 


Lindsay Burnet and Co., 


GOVAN, GLASGOW. 
TaLRGRAMs : “ Burnet,” Giascow. 
Boiler Plates Flanged for the Trade. 7301 


D: Gerson’s Filtration 


SYSTEM 
For Water WorkKS, Paper MiLis, Breweries, BLEACH 
AND Dye Works, &c., 
REMOVES AND DESTROYS GERMS, AND 
RETAINS MICRO-ORGANISMS, 
RESULTS GUARANTEED. 
For particulars please ap 
ALPH. a h pons 16, aliRGiNa La 
211 





























HAULING-UP SLIP ees ee 
AND TRAVERSING SHEERS (Lanp or Fioatina). 
ay, Summers, and Co., 
ENGINEERS AND SHIPBUILDERS, 
SOUTHAMPTON, are the original Patentees and Manu- 
tacturers of the above. Upwards of sixty sets of their 
Sheers are now at work for Lifts up to 150 —_ 
Prices on applicati 


m. Murdoch and Se., 


79, ROBERTSON STREET, GLASGOW, 
PATENTEES AND MAxERS OF 7497 


Marine Engine Governors. 











NEW HYDRAULIC MACHINERY. 


r. Bradshaw Brown will 
SELL BY PUBLIC AUCTION, in Lots, on 
TuzsDAY, JULY 10th, 1888, at Two for Three o’clock 
precisely, at the Midland Panag § Goods Station, 
Cambridge Street, King’s Cross, a Fixed Eagle 
Rivetter, a Steel Plate R' eetter, Set of Walking Pipes, 
Portable Lion Rivetter, Two Wall Cranes, Portable 
Bear Rivetter, Pair of High-pressure Pumps, Pair of 
ee Pumps, Hydraulic Press and a Diffe- 
rential Accumulator, &c. 
Catalogues can be obtained of Montaaue A. ORGILL, 


Esq., Solicitor, 26, Bedford Row, W.C., and at the 





AUCTIONEER’S Offices, 59, Fenchurch Street, E.C. ; 
wall, E. Q519 


and 





C Roberts and Co., Ltd. (C. 


Rosgrts, Managing Director), makers of 

way Wagons, SuegarR Canz Trucks, Tan Tans, &e,— 

ag | Wagon Works, Horbury Junction, near Wake- 
elegraphic Address, “‘ Roberts, Horbury,” 7349 


prme Cost.— Mr. H. J. Hudd, 


Engineers’ Accountant and Auditor, South: 
havin ae this a iality, will be pene 1 
SYSTEM into the works of any Firm whose advertise- 
ment appears in ENGINEERING, at a reduced charge of 
£1 1s. a day, provided he is favoured with orders for 
advertisements in high-class Journals he represents. 
(Special contracts made for its introduction at a fixed 








amount if desired.) 7469 
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r. John Price, Inspecting 
gineer, Workington, UNDERTAKES the 
INSPECTION of BLOOMS, ROOFS, BRIDGEWORK, 
RAILS, &c., RAILWAY ‘MATERIAL and WATER 
WORKS 3 MATERIAL, &c., &c., either in this — 
or abr 
Telegraphic Address: ‘‘ Prick, WORKINGTON. 


MM: J. H. Rimbault, Engraver 
&e., 


to “Engineering,” ‘‘ Iron, “The Shipping 
World,” 30, Maiden Lane, Covent Garden, 
Private orders promptly executed. 


Partridge and Cooper, 192, 


FLEET STREET, LONDON, Wholesale and 
Retail Manufacturing Stationers. Tracing nen, 
Tracing Paper, Drawing Paper, Sectional P: 
Mounted Papers, Continuous Papers, Pencils, Pens, 
&c., at reduced prices. Samples and prices free. 728€ 


alf-Guinea “ Swift ” Reser- 


VOIR PENHOLDER (Patented), with best 
14-Carat Gold Pen, Iridium-pointed, and Gilt Mounts, 
Holds a large supply of Ink, ready for instant use, 
and may be pfnw | in any position without fear of 
leakage. Also port varieties of the above at 5s. 
and 2s. 6d. Of all Stationers. 331 
Wholesale only of THOS. DE LA RUE & CO., London. 


W aterworks.—To Engineers 


and OTHERS interested in the Purification 
ot Water. — SPENCER’S PATENT MAGNETIC 
CARBIDE. Quotations for this Powerful and Indes- 
tructible Purifying Material, with full particulars, can 
be obtained on —— to the Patentees and Sole 
Manufacturers, E MAGNETIC FILTER CO., 32a, 
Euston Square, London. No Agents. Q 392 


British Association Standard 


SCREW THREAD, Screwplates, Dies, Taps, &c. 
(Thread } to of an inch outside diameter).—Full 
particulars of . LEHMANN, Maker, 88, Hampshire 
Street, Torriano Avenue, | London. Q 344 

















RENSHAW, KING & = 


arene ypciies STAFFORDSHIRE. 





ENGINES & BOILERS. 





‘INV Td DNINIW 0109 


London Office: Founders’ Hall, ST. SWITHIN'S LANE, E.C. 








Y i Yo Makers of Engines, Pumps, 
&c,—Use BENT CRANKS in iron or steel. A 

Speciality of the GRANTHAM CRANKand IRON CO., 

Limited, Grantham. Quotations on receipt of sketch. 


Tro Tubes and Fittings for 
Gas, Srzam, Water, Hypraviic, and HEATING 
Purposes; Galvanised or White Enamelled inside. 
Coils up to 500 ft. without joint. Cocks, Valves, &c. 
JOHN SPENCER, Globe Tube Works, ve 





WATERPROOFING 
PRESERVING MASONRY. 


Gzerelmey Stone Liquid is 
RELIABLE 
As a Remedy against 


CHIPPING, and 
DISCOLOURATION. 
Evidence of this, and full particulars, may be had 
aw free from the address below, where examples of 
aterproof Building Materials may be seen. 


N. C. SZERELMEY & CO., 
Mowsray Hovussz, Vicroria EMBANKMENT, 
LONDON, W.C. 

(Adjoining Temple Station, District Railway) 


(['o En gineers, Architects, and 


Rous —Splendid Large OFFICE TO 
LET, 9 a v4 new building close to the Law 
Courts and the Chancery Lane Safe Deposit. 
by aan light. Every convenience. i 
on. Low ren’ i ply, at once, at the COL- 
Lecroivs OFFICE in the Hall of 63 & 64, Chancery 
P 980 


‘Vauxhall Donkey Pumps.— 


10,000 of these well-known Pumps have now 
been manufactured at our own works and sold by us 
during the last nineteen years. These Pumps still 
maintain their ition in regard to price, efficiency, 
and quality, esikent the numerous competitors which 
have from time to time arisen since their first introduc- 
tion. A large stock is always on hand from which 
orders can be promptly executed.—ALEX. WILSON 
and Co., Vauxhall Iron Works, London, 8.W. 6200 


Friction of Slide Valves.— 


Payton & Meat Patent Circular, Balanced, 
and Double-ported SLIDE VALVES Reduce Friction 
to a minimum, and stent a saving on the four follow- 
oe: Ist. Saving of First Cost and Weight of 
Valve Gear. 2nd. Saving of Power required to actuate 
the Valves 8rd. Sav r * = age by having the 
Valves always tight. me and Ex 
nom ie not avg to Saad By "ee Valves 80 

quently. These Valves have now been in constant 
use since 1881, and several sep ta Valves are now 
most suocessfully at work, > gavin g results far superior 
to Piston Valves. All the Triple-Expansion En ngines, 
e by 


7498 











and Compound Surface-Condensin nes 

the undersigned, are now = with these Valves.— 

For further particulars appl to ALEX, heey 

= > agen Iron eke, Wandsworth Road, 
ndon, S.W 


ocomotive 





Tank En 
progress. —HUDSWELL, 


Found Leeds, Sole 
ATENT Suan TRON 
LLEYS. See Illus. Adve. (folio at toot) page 467 647 


rank Locomotives, 4 or 6 


wheels cow ond tion cal workman- 

mes ual to Main wrt ag 4 to R. & W. 
HORN, LESLIE & gineers, New- 
soles on- Tyne. Bee Advt. (folio at foot) page 47. 
7281 


ines 








[_comotive Tank Engines for 
Main Line Traffic, Short Line llieries, Con- 
aalae Powe evo] a tothe Fics, 0. fms 

8u or jon. ir 

Engines, and specially ad to sharp curves 

ents, be had at short notice 
esrs. BLA x HAWTHORN tS Ce., Loco- 
ve, arine, and Stationary Engine Works, Gates- 
head-on: -Tyne. 
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from. 





rawings, Plans, Tracings, 
&c., executed with Accuracy and tch, on 
moderate terms, by MESSER and THORP PY cesien- 
nical and General Draughtsmen, 8, Quality Court, 
Ohancery Lane, W.O. 506 
M. & T. are thoreughly practical Engineers. 


Bollers ! Boilers !! Boilers!!! 


Largest Stock in London of Cornish 
or Vertical Boilers for Sale or Hire, from 2 to 80 horse 
Eos .—F. BONE, South London. Boiler Works, Long 

ug Boilers Pp by p 1 = 





[the Ashbury Railw 


AND IRON COMPANY 


Openshaw, Mancheste 
description of 
D WAGONS, TRAM- 


sy 


Manufacturers of eve’ 
RAILWAY CARRIAGES 
WAY CARS, RAILWAY 
and W;: =~ Wheels, Axles, 
Turntab 


IRONWORK, 


, Water Columns, Water Ti 


Iron Roofing, 


Travelling "and Fixed Cranes, Switches, 


Wagons built for Cash, or toe defe’ 
Cham! 


&e., 
payment.—London Office : 5, Westminster 


of aa 


pension 


bers, 





only. 


(jloucester Wagon Co., Lid., 


GLOUCESTER. 7446 
See Displayed Advt. (folio at foot) page 18. 


[the Midland Ry. Carriage 


AND WAGON COMPANY, ited, 
Manufacturers of RAILWAY CARRIAGES, "TRAM- 
CARS, WAGONS, and RAILWAY IRONWORK of 
every ‘deseri tion, Wagons built for Cash, Deferred 
Secretary. 








Payment or E. JACKSON, 
hief Offices ; Mi.axp Works, BIRMINGHAM. 
Branch Works: ABBEY Works, SHREWSBURY. 65667 
London Offices: Surrotx Hovuss, Laursxos Pourrwry Hu 





he 
CLRniAee &* & 
Saltley Works, 
JOsEPH Kanan] ote Sons, 


ham, Successors 


rao 8 whcos oo Railwa 


esa P snine ab tear 





Tramway Cars, Wagons, sy Railway 
r WAGONS built for 
PAYMENTS EX 


Carriages, 

Ironwork of every descri: 
RAILWAY CARRIAG. 

CASH, or UPON 

TENDING over a SERIES of 


DEFERRED 


YEARS. 
A large number of COAL, IRONSTONE, BAL- 
LAST, and other WAGONS to be LET on HIRE. 
ORES, 


Branch Wagon Works— Great EASTERN a 


Manufactory and Chief Office—S 


BIRMINGHAM. 


PETERBOROUGH. 


ALTLEY 








STEAM LAUNCHES, 


NEW CATALOGUE, 


Copyright, 
Entered at Stationers’ Hall. 


6 and 12x 8 


8 and 16 x 12 
7 and 14x10} 


eee ae ein 


13 and 26x18 
10 and 20x 14 


COCHRAN & CO., BIRKENHEAD. 


YACHTS & BARGES, 


PRICE 5s, 


HIGH-PRESSURE ENGINES READY 


10 x 12 


1%:. x 35 





PATENT AGENTS, 


Alison Bros., Ps Patent Agents 


Econ esis ee DRAUGHTSMEN, 
cery Lane, Holborn, London, W.O. British, 


Colonial an and Fo Patents obtained. 
Designs Marks 7278 
PATENTS. 
Alexander & Son 


and le 
E. (Fels. Inst. Patent Agents), 


19, pag bien de B nen geg = eee W.C. 
DR 

BRITISH and FOREIGN PATENTS’ OBTAINED and 

DESIGNS and TRADE MARKS REGISTERED at 

most moderate charges. Established 1874. 585 


Brewer and 1 Son, Patent 


sane 1844, 
CHANCERY LANE, 


ESTABLISHED 25 YEARS. 
utton & Fulton, 1, St. James’ 


uare, MANCHESTER, Patent AGENTS to the 
leading ineers and Manufacturers of the North of 
England. Handbook for Inventors, free by post. 7507 


[ Inventors. — Harris and 


MILLS, Patent Agents, 23, Southam Builds 

ings, London, W.C., Established 1866, ERTAKE 
BUSIN connected with patents in the United 

Ki om, the Colonies, and all foreign countries. bs INE 

MO. ’ PROT: 

vinces at moderate 


ECTION £4 ¥- Attendance in th — 
Motions, with description of each, post free 1s. 


Chart of 187 M 
711 











7219 
33, LONDON. 














P. Jensen, M.I.M.E., 


F.LP.A. of more than inca tan years’ expe- 

rience in British, hag =P = eee Patents, Trade 

and et grag - lication.— 

Lane, for Patents, JENSEN & SON, ee | 

Office, London, W. 318 
FOR SOLICITORS ONLY. 


atent ents, 
A. KUHNT axp R. DEISSLER, 
GERMANY, BERLIN, O. 74 


Telegram Address, _ London.” Telephone 


Phillips and ‘Leigh (Henry 
Harineton Lien, Assoc. M.I.C.E., Fel. In. P A,) 
22, Southampton Buildin, 
W.O. Immediate Prote: 








, Chance: 


e, London, 
ion obtain 


for Inventions, 
6987 


601 | Trade Marks and Dosigns in all Countries. 








7323 














T’phone No. 169. Tele. Address : ‘‘ Invention, London.” 
he New Patent Law.—To 
Inventors. GENERAL PATENT OFFICE 
Established 1830. G. F. REDFERN & CO., 4, South 
Street, Finsbury, London. 
einer rotection, + 8s. French Ss £7. 
Belgian, £3. Circular gratis. 
BRITISH, FOREIGN & COLON a 
Patents, AT MODERATE RATES. 
Apply to— 
ata M. ROGERS, F.C.S., 
21, Finsbury Pavement. 
LANCASHIRE PATENT OFFICES. 
W Thompson and Co., 
e 6, Bank Street, Manchester, and 6, Lord 
Street, Liverpool. The largest Provincial Patent Agency 
in Great Britain. — FOR — SENT — 
W. P. THOMPSON " C SOUR. 88 323, High Holborn. 
Peers 2a — Messrs. Vau ughan 
Ph SON, British, Foreign, and — Patent 
Agents, 657, Chancery Lane, W.C., every 
description of business connected with etter. Patent 
for cme “A Guide to Inventors” free by post. 
Established 185: 
Be & Con er Boiler Tubes, 
iy?) gi ¥. AL COMPANY, LIMITED, 
ch Walls, near Birmingham. —Manufacturers of 
Bella Drawn Brass and Be 5 Boiler Tubes, Con- 
denser Plate and ray tt} p Rods, Screw Bolts, &c. 
London 2 a HARLES MOSS & OO., 23, Rood 
Lane, 10 533 
] | 





OUR CATALOGUE 
| 
| 





of Accessories 
for the Transmission of Power, 
THE ONLY 
Complete and Perfect 
ONE 





IN THE WORLD. 


BELT PULLEYS, 


Belt Flywheels, Step-Cone Pulleys. 


ROPE PULLEYS, 


Rope Flywheels, Haulage Rope Pulleys. 


GEAR WHEELS, 


Gear Flywheels, Mortice Wheels. 


SHAFTING, 


Loose Collars, Fast Collars, Couplings. 


PEDESTALS, 


Horizontal, Angle, Vertical, Hanging. 


FIXINGS, 


Wall-Boxes, Hangers, Brackets, Stools. 





HIGHEST CLASS. 
REDUCED PRICES; FREE DELIVERY 
throughout the Kingdom. 


HARPERS ...... ABERDEEN. 


Our new Lis: of CASTINGS of above; ? cwt, 
will interest Engineers with Workshops. 

















ys 
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Ice. Refrigeration. 


630 MACHINES IN USE, representing an efficiency ot 12,000 tons ot Ice per day. 
Great Saving in Fuel and Cooling Water over other Systems. Greatest Simplicity in Working. 


Ice-Making & Refrigerating Machinery 


COMPRESSION OF ANHYDROUS AMMONIA——LINDE SYSTEM. 


THE LINDE BRITISH REFRIGERATION CO., LIMITED, 
City Office:—32, WALBROOK, LONDON, E.C. 


own Ice Factories (150 tons a peg Balan meen Lower Shadwell, LONDON, E. Where please address enquiries. 
and Frozen Stores: FISHMARKET, BIRMINGHAM. 7356 


ALEX. et paren” & CO., Crown Point Boiler Works, GLASGOW. 


Established 1859 Telegram Address: “NICHOLSON, GLASGOW.” “AKERS o sun HIGHEST 


Land, Marine, and 
Multitubular 


BOILERS 


With Rivet Holes 
Drilled in position, 
and ——e done 
SPECIAL HYDRAULIC 

MACHINERY, 758 

















SOUTHWARK ST., 


MEASURES BROS. & CO., "oxo. 


Rolled Joists and Girders in Iron or Stal 


SECTION SHEETS AND ESTIMATES ON APPLICATION. 
Rivetted Girders, Flitch Plates, Fireproof Floors, Cast or 
Wrought-Iron Columns, Stanchions. 
Bulb and Channel Iron, Contractors’ Rails; Tee, Angle, and Sash yet Bonding Hoo 
Bolts, Rivets, Washers, Chequer Plates, and every Description of Builders’ Ironwo: 


Have now in their TOWN STOCK 5,000 oe Se eet Manufactured 
Joists, Plates, Angles, Tees, &c., &c. 


LOWEST MAREIETT PRIOCZS. 


EE: 


&. 


7483 








RrvOnT see Gatien anenT LEAD AND vaanvowT 


ED rs BOAED PISS ‘SPiGOT ry FAUGET PIPES 


D. +. Be ora were Pa e CHE Eb fs: TO 


GALVANISED IRON AND ZINC ROOFS AND BUILDINGS. 
FRAN 1S gi A AND CO., LIMITED. | 


ESTABLISHED OVER TH 
yo by F. M. oa "00. ithe the Con- 
ion of their Galvanised Corrugated Iron and 
Buildings combines many advantages which 
no other form of building can offer. Ata minimum 








particulars 
WROUCHT IRON ROOF Cen ee 


AND GENERAL WROUGHT | som ua ci 3. 


BAYLOR STREET TRON i WORKS, LIVERPOOL, LONDON OFFICE: 9, VICTORIA CHAMBERS, VICTORIA i oT 





HOWARD’S 


PORTABLE RAILWAY 


THE BEST AND CHEAPEST 
FOR ALL PURPOSES. 1 
HO BOLTS, AO WU NUTS, NO RIV NO BIVERS. 


J.&F.| HOWARD, BEDFORD. 


NEW INDUSTRIAL OIL LIGHT. 


THE LUMINATOR. 


For Steam or Compressed Air 
SOLE MAKERS: 


A. & 0, STEWART, 


Port Eglinton Brass Foundry, 


Victoria Street, GLASGOW, 
Patentees of Liquid Fuel Burners, &c. 
PRICES ON APPLICATION 
Steam Gauges and Boiler Mountings on 
Swag the most improved principles at Lowest 
" Prices. 7249 

















— 
~ 
N 
“ 











THE WESTINGHOUSE [am 
AUTOMATIC ENGINE 
SOLE MAKERS FOR 
EUROPE,INDIA & 
THE COLONIES, 
ALLEY & MACLELLAN, 
SENTINEL WORKS 
GLASGOW 
49 QUEEN VICTORIA ST LONDON E.C 


WRITE FOR CIRCULAR 
SEND DESCRIPTION: OF 
PLANT NEEDED. 





RICHARD KELL & Co., Grindstone Max ufacturess, 
NEWCASTLE-ON-TYNE, 
Grindstones can Gesuede tert bined lehonr or turned 





true by machinery as preferred. 7014 


25 
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BROADBINTS’ 


HYDRO-EXTRACTORS. 


Direct Steam Driven. Suspended on Links. 
No Shafts or Belting required. And 
requiring No Foundations. 


MANUFACTORIES, DYEHOUSES, LAUNDRIES, 


CHEMICAL WORKS, SUGAR REFINERIES, KC, 


SiMmD FOR CATALOGUE. 






















CENTRAL IRON WORKS, ris! 


Chapel Hill, HUDDERSFIELD, England. 


Telegrams: “ BROADBENT, HUDDERSFIELD.” 


THE DISINCRUSTANT MARSEILLAIS 


aware > THOS. BROADBENT & SONS, 











PATENT BOILER FLUID, 
FOR PREVENTING AND REMOVING INCRUSTATION AND CORROSION IN STHAM BOILERS, 


YTICAL REPORT UPON THE “ DISINCRUSTANT MARSEILLAIS.” Borough Laboratory, 8, St. James’s Square, — Dalton Street 
An analyes ot» sample of this shows it to contain nelther Froe Alkall nor Adld It ie purely Vegetable matter, ant Le ee Sa gerd Manchester, 15th September, 1876. 
Telegraphic Address ; ‘*‘DISCRUST, MANCH O. ESTCOURT, F.C.S., Analytical Chemist to the Corporation of Manchester. 193 


Orders and enquiries please address to THE DISINCRUSTANT MARSEILLAIS GO., 59, Grafton St., Oxford Rd., MANCHESTER. 


CHAPLINS’ STEAM GRANES, EXCAVATORS, LAUNGH ENGINES, &c. 
f 

















Patentees and Sole Manufacturers—ALEXANDER OHAPLIN & CO., Cranstonhill Engine Works, GLASGOW. 


ALL COMMUNICATIONS to be ADDRESSED to the WORKS at GLASGOW, 6431 








Send for the New Illustrated 
Handbook of 







— 


' CRANES, DREDGERS, &c. 
F J. JESSOP & SON, 


LEICESTER, 7448 








T-ACTING MINING ENCINE, ARRANGEMENT OF WINDING MACHINERY. 


“MINING. MACHINERY 


MAMNUFACGOTURIID EY 


RANSOMES, SIMS & JEFFERIES, Ld. 


ILLUSTRATED nino AND PRESENT PRICES ON APPLICATION TO 


Orwell Works, IPSWICH; or 9, Gracechurch Street, LONDON. 


winpine ENGINE wiTH PU NO GEAR. STEEL- -CEARED MINING ENCI ; 
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DAVEY, PAXMAN & CO., ENGINEERS, COLCHESTER. 


ny Sl _ DD. P. & CO’S HNGINES 
' ie =Are the most ECONOMICAL, EFFICIENT, and DURABLE of any in the Market, 


: D. P. & Co. have been selected to provide the motive 

NEWCASTLE TRIALS, July 1887, : ower for driving the Electrical Machinery at the 
y talian Exhibition, London, which was opened on 

After Competitive Trials open to all makers, — May 12th, and several of their Engines and Boilers 


D. P. & Co.’s Engines were awarded may be seen at work every evening in the Electric 


THE ONLY PRIZES Light Shed. 


Offered by the Royal Agricul- 
tural Society of Pagina 
for Steam Engines, viz 


& 200 


FOR 
Brgst Compounp Port- 
ABLE ENGINE. 


£& 100 


FOR 
Best SInGiE-CYLINDER 
PorTaBLE ENGINE, 


—00—— 
MAKERS OF 


Semi-Portable Engines 

Semi-Fixed Engines & Boilers 

Horizontal Engines 

Vertical Engines and Boilers 

Horizontal Winding Engines 

Vertical Hoisting Engines and 
Boilers 

Compound Portable and Semi- 
Portable Engines 

Compound Semi- Fixed En- 
gines and Boilers 

Compound Horizontal Fixed 


Ginthh, Lomeediice, andother | IMPROVED LANCASHIRE BOILER, Showing Paxman’s Patent Boiler Flue, 





































Boilers with Strengthening and Expansion Joint. 
a ee pyuame Nort.—D. P. & Co. have very extensive Boiler Works, fitted up with all the latest'and most 
Vertical Engines with Dynamo |. improved Machinery for this special class of work. Particular attention is paid to every stage of 
f attached | work, and nothing but the very best materials used. Standard sizes of Boilers always in progress. 
Sal Tandem Compound Engines, 
The “ESSEX” ” PATENT VERTICAL BOILER. Catalogues, Price Lists, Photographs, and Specifications sent post free on application to 


DAVEY, PAXMAN & CQO., Engineers, Colchester. 
cy. S. DIXON & SON «=. se 


and Son’s 
: SPECIAL” 
I MAKERS FOR HOME & EXPORT 
ffm, OF EVERY KIND oe 











Indicating 
Lubricator, 


. CHEAP, 





glass, which is so well 
@ is almost npow 
aia = N. B. All are 


@881 "Registered 63268. 








(Late SLACK’S EMERY WHEEL & MACHINE CO., Ltd.) 


Lime Bank Street, Ardwick, Manchester, 


MANUFACTURERS OF 


IMPROVED PATENT 


CONSOLIDATED EMERY DISCS* 


_, GRINDING ano POLISHING 


MACHINERY. 


PRIZE MEDALS—Amsterdam, 1883; International Inventions, 
London, 1885, &e, &e, : 


ILLUSTRATED CATALOGUES FREE ON APPLICATION. 





Pattern D Grinder, 36 in. Discs. 








ENGINEERING. [JUNE 29, 1888, 


CRANES & LIFTING MACHINERY 


OF AZIIE DESCRIPTIONS. 


JOSEPH BOOTH & BROS., RODLEY, LEEDS. 


i 


Gas Those Cranes can be seen at Work (amongst other places) at the Tower Bridge Works, and at the fewage Outfall Works at Barking, “aq 
Telegraphic Addresses—‘‘ CRANES,” RODLEY; ‘ ASUNDER,” LONDON, 


General Agent: A. E. W. GWYN, 9, DUCKSFOOT LANE, CANNON STREET, LONDON. 752 


WILLIAM ARROL & CO. 


ENGINEERS, BRIDGE BUILDERS, and CONTRACTORS, 


DA LMARNOCE IRON WORES, GLASGOW. 
New Tay Bridge, Dundee. Arrol’s Patent Hydraulic Riveting Plant. 
Forth Bridge Works, South Queensferry. Hydraulic Machinery, Cranes, &c. ree 


ISAAC STOREY & SONS, 


—- BRASS FOUNDERS, —— 


Knott Mill, MANCHESTER, 


























Make a SPECIALITY oft 


—_— 0:— 





BABBITTS’ PATENT For ENGINEERS, SHIPBUILDERS & MACHINISTS, up to 


ANTI-FRICTION METAL. TWO_TONS WEIGHT. a 
JOHN |. THORNYCROFT & CO. 


an Yacht and —_ Heer ORUBCH ct ta CHISWICK, LONDON, W. 




















=a SS 
THORNYCROFT'S 
VAG! HTS PATENT 
Screw Propellers 
r Vessels. 
LAUNCHES cate 
For Sea or River CPTTTHENTO BROUGHT OUT. 
Service, from i 
25 to 250 feet & DONALDSON’S 
in length, and | PATENT , 
| ear 
Speeds from 10 | Blea Storing for 
to 27 knots per TORPEDO BOATS AND QUICK 
| = i : = STEAM YACHTS AND 
hour. TORPEDO BOAT “ARIBTE” FOR THE ROYAL SPANISH = covenxnaate LAUNOHES, 
Length, 147 ft. 6 in.; Beam, 14 ft. 6 In. Draft, 4ft. Hl In. Speed, with all weights on board, 26 knots per hour. ee 


3H FASTEST VESSEL IN THE WORLD. 5688 
28 
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THE LUCIGEN 


_ THE MOST POWERFUL ARTIFICIAL LIGHT INVENTED. 


2,500 Candle-Power, actual, for 3d. per hour. 


The Lucigen Light is produced by burning Creosote Oil, Tar Oil, Crude Petroleum, or other heavy Hydro- 
Carbons, by means of Compressed Air, in a special form of Lamp, termed ‘‘ THE LUCIGEN.’’ 


CHEAPEST AND BEST LIGHT. 


I Adopted at the Forth Bridge Works, by Tancred, Arrol & Co.; The Tower Bridge Works, by John Jackson, Contractor; 
Woolwich Arsenal; the Works of the Principal Railway Companies; also by 
Sir W. G. Armstrong, Mitchell & Co., Ltd.; J. Mowlem & Co.; Brunner, Mond & Co.; 
Peto Bros.; and other leading Engineers, Contractors, Builders, 
Steamship Owners, Shipbuilders and others. 











2 > 
———— . 
=== Zz = 
= = == sf = 
ESS — 
BSE z 


AV==SB 
4 


Illustrated Catalogues 
and every information on 


application to 


Mr. T. M. JARMAIN, 
General Manager. 


RAILWAY LUCIGEN. AIR COMPRESSOR AND RECEIVER. TRIPLEX LUCIGEN, (10,000 CANDLE-PUWER.) 


THE LUCIGEN LIGHT COMPANY, LTD. 


PAGE STREET WORKS, WESTMINSTER, S.w. 7436 


A. EDMESTON & SONS, (an Pinta & Hiushoeao’ + OaNnon St, Works, Balto Manchester. 


PATENT FRICTION CLUTCH. = PATENT 


SPECIAL ADVANTAGES. 
1.—Simplicity, compactness, and strength. %—Non-liability to gall = STEAM TRAP. 


in dusty situations. Skagen of Grip, without shock or grinding. 
4.—Great power; each 


en aoe in oan fee «SPECIAL FEATURES. | 


three-fourths of the 3 

= 1. The action of this trap depends 
full working capacity : SSS = =—==— solely upon the accumulation of water 
of its Shaft. 6.—Can in the and not upon either the 
be used in place of fast : 4 ee See ee oS 
and loose Pulleys; ais. © eee 
pensing with strap forks, and hence = 3. The te oo eclt- cheating oni’ 
permitting the use of Canvas and other 8 = not og oie 
Woven Belts. 6.—The cheapest and A \ 4. Suitable for both high and low 

; ressures. 


Ses best Clutch in the market. a Will deliver lndigiinatte o tubs 
erabie 
Inspection of the Olutch working at the above address is invited. 


SEND FOR DESCRIPTIVE CIRCULARS & PRICE LISTS. Gaus «= SENT ON APPROVAL. 
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SMITH’S CRANES 





Shunting Crane, as sup- 


TRAUTWINE'S Pn plied to Steet Works | 


CIVIL ENGINEER'S 
POCKET-BOOK. 












Seta unable all question the best 
fisever. manual for the Engineer that 


as ever —— .”—GEORGE L. VosE, 
» in ** Manual for Railroad Engi- 


QUICK-SPEED CRANES 
ALWAYS IN PROGRESS. 


For Power and L Emiciencs Smith's Cranes 


neers are Unequ: 


RAILROAD CURVES, 





London Agents : Hy. HUGHES & Co., 85, Graces church St, E.C. 
Te slegrame—* ‘SMITH, RODLEY;” “FUSE, LONDON.” 





THOMAS sMrre, 
STEAM CRANE WORKS, 7450 


EXCAVATIONS and EM- f) _ steam cnane worns, 


BANKMENTS, computation f] “\WeiGHiINa MACHINERY. 


and Cost of, Hodgoin bfee tel. 


40H Hes 





JOHN WILEY | & ‘SONS, ew York, 
E. & F. N. SPON, London. all 


Cgertru Ih 
Windoor Suet, 
katie, 


Tele. Address—‘*‘ WEIGHING, MANCHESTER.” 


AY WAROTYLERS (i 





7363 





peda Rubber Products— 


For Textile and Chemical Manufacturers, Engi- 
neers, Contractors, Dyers, Paper Makers, Millers, 
&o., &c. 

Also for 
Steamship, Railway, Telegraph, Agricultural, and 
other Technical purposes, are exclusively and actually 
manufactured by the 
NORTH BRITISH RUBBER COMPANY, LIMITED. 


Manufactory : 
CASTLE MILLS, EDINBURGH. 
67, Moorgate Street, London. 


Warenousee{ 6 6, Charlotte Street, "Manchester. 
18 & 15, Oswald Street, Glasgow. 





STEAM PUMPS 


ADDRESS 
84 885 Wuitecross STREET 
LONDON.E.C. 














The Blackwall Galvanized Iron Co., Ltd 
GALVANIZE 


Iron Tanks and every description of Cast and Wrought Ironwork on the shortest notice. 
LARGEST BATHS AND PLANT Kl THE TRADE, 
LARGE 8TOCK KEPT 0 
GALVANIZED CORRUGATED ROOFING AND GALVANIZED F FLAT WORKING-UP SHEETS. 





TELEGRAPH 
‘ CARRETT, LEISTON’ 















































MERCHANTS AND ENGINEERS, 
40, CHAPEL STREET, 


Telegraphic Address: ‘‘ Poolbirch,” Liverpool. 
Telegraphic Codes: Ourown; Al Code; ABO, 4th Edition, 





Machiner 


Catalogue, with 
Now 


eady. 
requisites.”—Engineering. 


Representative 
over 800 Illustrations. 
‘A complete compendium of engineerin 


Price 10s. 6d. 
Railroads and Rolling Stock. 240 pages. 500 


aaa of all most recent developments. Now 
Rea 


* Just the kind of information needed.”—Engineering, 
Price £1 Is. 





Messrs. JNO. BIRCH & CO. act as Agents at home for the Purchase, In- 
spection, and Shipment of all classes of Material and Machinery for Foreign 
Dockyards, Arsenals, Engineers, and Foundries. 





Plantations and Industrial Systems supplied with Portable or Light 
Permanent: Railways. 

Plans, Specifications, and Estimates of Machine Machine Tools, 
Engineering Material, Steamers, Barges, Dredgers, ‘len and other 











Works, Orchard Place & Bow Creek, Blackwall, E. ; Offices, Corbet Court, Gracechurch St.,.E.C. 


Plant, prepared and submitted. 6783 


















PHOSPHOR 








DURO METAL 








FOR BEARINGS, SLIDEH VALVES AND PUMPS, &o. 


Beware of Imitations, and specify the ‘‘Cog. Wheel’’ Brand or 


THE ie A BRONZE COMPANY, Limited, 


7, SUMNER STREET, SOUTHWARK, LONDON, S.E. 





os 











THE LEEDS FORGE CompaNyY, 


SAMSON FOX, C.E. 


Managing Director. 


LIMITED, 


LEEDS. 


Furnace for 
Marine Boiler | 
Flanged to = 
meet Tube Plate. ACPHE Le 




















2 
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BEN J S- GOODFELLOW, 


(ESTABLISHED 1838.) 


EYWTDEH.,. NHBAR MANCHESTER, 


—— MAKER OF —— 


ROPE & WHEEL GEARING 


All Deseriptions of Millwright Work. 


HIGH-CLASS STATIONARY, PUMPING, and BLOWING ENGINES, with CORLISS OR OTHER VALVE GEARS. 
IMPROVED METALLIC PISTONS AND AIR PUMP BUCKETS. 


CYLINDERS, &0., BORED, AND VALVE FACINGS PLANED IN THEIR PLACES. WHEELS, &o., MOULDED BY PATENT MACHINERY. 
FLY-WHEHHLS, ROPH AND BHLT PULLEYS, &o.. TURNED TO ANY SIZE. FORGINGS OF HVHRY DHSORIPTION. «« 


ao" PETER BROTHERHOOD, * "iin 


















































"| J MECHANICAL ENGINEER, 
)““—s BELVEDERE ROAD, WESTMINSTER BRIDGE, LONDON, 8.E. 
| IMPROVED PATENT SIMPLE OR COMPOUND 3-CYLINDER ENCINE. 





FLEXIBLE COUPLING. 


~~ EI 





THE MOST FOR DRIVING 
ECONOMICAL 
EFFECTIVE Jet 
os CENTRIFUGAL 
SHIP LIGHTING PUMPS, 


As in General Use in 

the British, French, 

Italian, Danish, &c., 
&c., Navies. 


AND OTHER 


HIGH-SPEED 


MACHINERY. 





708 


Bae a! “ALLEN & co, 


York Street Works, 
LAMBETH, S.E. 


MAKERS OF THE IMPROVED 


CENTRIFUGAL 
DIRECT-ACTING 


HANS 


FOR 
FORCED DRAUGHT in Land 
and Marine Boilers. 


By the use of these Fans, existing Boilers 
can be made to generate a much larger 
"quantity of steam, and an inferior quality 
of coal can be applied, = is 
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WATER METERS. 


t= (SCHONHEYDER’S PATENT). POSITIVE WATER METER. #1 

















These Meters are Accu- 
rate at large and 
small deliveries, and 
will register a dribble. 









They are readily taken to 
pieces for examination or 
cleaning—no small’screws 
or pins being used in the 
construction. 















Simple in Construction— 
only one joint to make, 
viz., the cover joint. 






They are of convenient size 
and weight, and can be 
run at almost any speed 
WITHOUT NOISE or injury. 


REASONABLE IN PRICE. 





























All Working Parts are water 
lubricated. 


FULL PARTICULARS MAY BE HAD ON APPLICATION TO- 


SOLE MANUFACTURERS : 


BECK & COMPANY, Limite, 


I30, GREAT SUFFOLK STREET, SOUTHWARK, LONDON, S.E.. 


| 
ONE OF THE SIMPLEST & BEST PUMPS IN THE WORLD, WITH THE GREATEST RANGE OF APPLICATION, IS 


Baitey’s Douste-Action Putsatine { STEAMPuMP (THE AQua-THRUSTER’) 


BERRY’S Gill PATENT. 




























The “Aqua-Thruster ” affords ready access 
to all its valves from the one position with- 
out the breakage of pipe joints, an important 
consideration because of the positions in 
which it is oftentimes called upon to work. 


The “ Aqua-Thruster” is a perfect pump 
put in the simplest form. It has no friction, 
therefore requires no lubrication. It is al- 
ways ready for work and is equal to the 
roughest usage it can be put to. 


The ‘“Aqua-Thruster,” in addition to its 
being adapted for all ordinary purposes, has 
the advantage of being applicable to mapy 
uses which could not be effected by any other 
type of pump without becoming quickly de- 
ranged. 


The “Agqua-Thruster” is provided with 
adjustable Air Valves which are absolutely 
F--= reliable and effective under every condition 
in which it is called upon to work. 


The “Aqua-Thruster” will work with a 
longer suction and force higher, consumes 
less steam, occupies less space, and is lighter 
in weight by reason of its design than every 
other pump of its class. 

The “Aqua-Thruster” needs no skilled 
attention, no lubrication, and no costly re- 
pairs. 

The ‘Aqua-Thruster” will pump almost 
anything of the nature of a fluid, even to 
semi-fluids. 

The “ Aqua-Thruster ” is especially adapted 
for drainage work in connection with Public 
Works, Dock Excavations, River and Canal 
Embankments, Mines, Quarries, and large 
Contract Undertakings generally. 


The “Aqua-Thruster” is also especially 
suited for employment as a Ship’s Pump, 
both for ballast purposes and for use as an ¢ 
Auxiliary Steam Deck Pump. 


We are gradually accumulating a large stock of the 
various sizes of the ‘‘ Aqua-Thruster,” so that we 
can deliver promptly. 


SIZES, DIMENSIONS, PRICES, &., ON APPLICATION. 


= Ole 70C5 


“Mbion Works, Salford, MANCHESTER. 


Made in ali sizes to pump from 1500 gallons to 
100,000 gallons per hour with 60 /b. steam pressure. | 


Telegrams : ‘‘ BEACON, SALFORD.” 


=:O:= 


W. H. BAILEY & CO., 
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CHARLES Ss. MADAN & COv’S 


—- INJECTORS == 


EXHAUST STEAM, AUTOMATIC RE=STARTING, AND IMPROVED gp Ba 


Shei dose BTJHOTORS OF BVEHR YT CLASS. 











ILLUSTRATED CATALOGUE AND FULL PARTICULARS ON APPLICATION. 


MANSFIELD CHAMBERS: = — SQUARE, MANCHESTER. «= 








eee BRO* L: 











\ pie ong pe & Ale, 52 06 





See large seine frst Friday in each month. 


a AAH a p 

FOR BLOWING CUPOLAS, BESSEMER STEEL WORKS, 
CHARCOAL FURNACES, 

SMITHS’ & O Wi FIRES. 











(ROLLASONS FPATZINT.) 
EXHAUSTING GASES. VENTILATING MINES. 


= sents TUNNELS. SHIPS. BUILDINCS Zc. 7” 
» a AWARDED SILVER MEDAL ) 


INTERNATIONAL INVENTIONS EXHIBITION, 1885, 


WINDING, PUMPING, BLOWING, 
ELECTRIC LIGHT AND MILL ENGINES. 


=F. 


















SPUR AND BEVEL WHEELS WITH PLAIN OR HELICAL TEETH, 7 
ROPE PULLEYS AND FLY-WHEELS UP TO 30 FT. DIAMETER. 








GEORGE KIRK & CO. EHIMK NORNG TOOT. i 


London Agents—BECK & CO., Limited, 53, QUEEN VICTORIA STREET, E.C. 


WM. JESSOP & SONS Limited. 


MANUFACTURERS OF 


Cast Steel Rudders,| GRANK iy Tool Steel 


Forged, Cast Solid, or Built veh OF SUPERIOR QUALITY. 
STERN FRAMES, sal 

































CAST, SHEAR, GERMAN, 
SPRING, BLISTER, 


AND 


SHEET STEEL. 





BRACKETS, STEMS, 
GEARING, 


AND ALL KINDS OF 
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Ex Ei 


OTTO GAS ENGINE 











OVER 27,000 SOLD. SIZES from 2 man-power to 100 HP. 








mt Sa ay 
coo! Pana 
1 es : ‘ae, 


A ae pee 
rt 





























NEW !4 HP. NOMINAL “OTTO” GAS ENGINE. 





CROSSLEY BROS., LP: 


OPENSHAW, MANCHESTER. — 
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GRESHAM & CRAVEN, 


a a erat wad CRAVEN IRONWORKS, ee ee ae 


Newcastle-on-Tyne : Tangyes Limi 


ORDSAL LANE, MANCHESTER, 


HAVE BEEN CONNECTED WITH THE MANUFACTURE OF 


w- EZ Te J ES GC *=" @ EE SS = 


Class H (Original Robinson and Gresham). FROM THE 


Steam Spindle INTRODUCTION OF THE ORIGINAL GIFFARD THIRTY YEARS AGO, 


.—S AND HAVE PATTERNS OF EVERY DESCRIPTION AND DESIGN. 


UPWARDS OF 100,000 INJECTORS, EJECTORS, &c., 


HAVING BEEN MADE UNDER THEIR VARIOUS PATENTS. 





























































YA 


3) eZ 
Y 


Hy fh 


WA 


Class A (Original Gresham). 
Steam Spin dle 


Wy 





SS 


432207 & OL 





) 
Class G | (Sheward and Gresham). 


CELIVERY 














ia 


Self-acting, Fig. 2, with Flanges, 


ob GRESHAM’S Patent SELF-AGTING INJECTOR ssc" 
HIGHEST AWARD, INVENTIONS EXHIBITION. 


Special and Only Award, Edinburgh Exhibition, for Simplicity and Utility. ; 
SELECTED TO FEED THE STEAM BOILERS WORKING THE 
GLASGOW ES oiIBITion. 
Besides their Automatic Action, these Injectors have many other advantages. 

















The following are a few of the many Railways which have adopted this Injector. 










Midland. | London, Chatham and Dever. Argentine Republic. 4 3 
Great Northern. Great North of Scotland. San Paulo. a 
Manchester, Sheffield & Lincolnshire. | Waterford and Limerick. Indian States. z 2 
Lancashire and Yorkshire. | Dublin, Wicklow and Wexford. | Japan. . 
Great Eastern, | Highland. Delagoa Bay. 

North-Eastern. | London and South-Western. New Zealand. 

South-Eastern. | Taff Vale. Southern Mahratta, 

Glasgow and South-Western. Bengal and Nagpur. 
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GREENWOOD & BATLEY, 


ATLBION WORKS, DLE: DS. 


ENGINEERS AND MACHINE MAKERS. 


MACHINISTS TO THE 
BRITISH WAR AND NAVAL DEPARTMENTS, The Council of State for India and the Principal Foreign 
Governments. Makers of Torpedoes to the British Admiralty. 


ENGINEERS’ 


Speciality in Machinery for theManu- #7 \\ » AN 4 ot 
facture of MUNITIONS OF WAR. (ie) c= OL ee CENERAL & SPECIAL TOOLS 
ELECTRIC LIGHTING PLANT. The \ saya eS FOR ALL PURPOSES. 
“LEEDS” DYNAMO. Ce wy a... TESTING MACHINES 
= —=— 24 For Iron, Steel and other Materials. 


ARMINGTON-SIMS PATENT STEAM ‘ = = —_ 
— APENT | sine Machinery for Treating Waste Silk, 
ENGINE. Specially for 5 STEAM x ENGINE China Grass, &c. 


OIL MILL MACHINERY  eqecomenfies = Punvrmne. MACHINERY. sevin 


For Crushing all kinds of OIL SEEDS pu! sl Oe * Small GAS BLOW-PIPE FURNACES for 
and NUTS, with high yield of oil and i Hardening Tools, &. 














Economy of Labour and Engine Power. A | - \ i | FLOUR MILL MAGHI NERY 


| i) Rin Improved Roller Mill Plants. Sole Makers of 
ESTIMATES AND PLANS ON il Buchholz’s Patent Belt Roller Mills. Wheat 


APPLICATION. ——| 7 Cleaning Machinery. Smutters. Centrifugals. 
d pam Purifiers, &. 


ressing Reels. 


PATENT ROLLER FLOUR MILL. 


HORSPALLG, PATENT BOLT ASS SOME teat oni thea 
» an - ECONOMIC” olL MILL _ PLATEN 
MACHINE. To Crush 3} to 4 tons of Seed per 12 hours. PRINTING MAOHINE. 


London Office—16, GREAT GEORGE STREET, WESTMINSTER. 
PARIS OFFICE: 35, RUE DE ROME, BOMBAY ACENCY: F. W. SHALLIS, 8, MARINE STREET.  ™ 
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FIELD’S PATENT BOILERS AN D TUBES. 
= ae & mei b= = gee 


LIGHT, SAFE, 
: Lai EASY TO CLEAN, 
= SONNY ASS ECONOMICAL. 
y = A Explosions from Shortness of 














27, LEADENHALL 





a0 7 | 


Water Impossible. 





Field’s Tubes are,, readily 


a — a plied to nearly Every D 
———. Yy soriptionof se ef on 
. WE a 7 jy, ably increase their Steaming 
x RN ee KX Yy Me WY 7487 
Devabiaght “Field” Boiler. : =. TOOLS LENT FREE. 
Cornish, Cross-tube, Sesliahias and other Boilers readily fitted with Field's” Tubes. _‘‘ Exhaust” and Live Steam Injectors (Holden and Brooke’s)—Automatic, Simple, and Economical. 


} * {GLOBE E MILL COMPANY. 








ppt ee a This Company desire to arrange with active and influential 


\ Mr. WH ORT SS . Firms or Individuals for Sole District Agencies, Home and 


ee 4 Thompson. / es ae Foreign, excepting Adelaide, Queensland, Melbourne, Trans- 
Mill ith 8 ie “ ; "4 , > i 

wearing pete mh & * ¥ vaal, and South Africa. 

caret omoeiae “™’ OS The Globe Mill Machinery, which is extensively advertised 
he gy ge | eee (see “Mining Journal,” “Engineer,” “Engineering,” and 
aD re tice verte; : oy SS leading technical papers all the world over), is specially 
the guide bearings: tp Qe N |applicable for Gold Quartz, Arquetiferous Ores, Portland 
ings numbering a further 160. Jail Oe, Neen Cement, Basic Slag, and all hard and difficult materials WHERE 


HIGH-CLASS PULVERIZATION IS REQUIRED. 





Wet or Dry te = We Grind Free of Charge Samples for Users, 
— & “ 2 ~~ ~~ at our Reduction Works. Barges can be 


stant — " m 
ti t t. pam : Bt ’ 

Reduction Aaiaamee 7 | discharged alongside. 
Works, #& : sta 

Bermond- § 


sf : a : FOR ORDERS TO VIEW APPLY 


GLOBE MILL COMPANY, 
Blomfield House, New Broad Street, 
LONDON, E.C. 


(Late Unton Court.) 7029 





I Telegraphic Address: “CRUSHING, LONDON.” Telephone No. 11014, 


STEVENSON & CO 


ORAULIC MACHINERY ANSON & 60, 
BOILERS. ENGINES. OTEFL PLAN] ty aac a 


Mill Gearing. 110, CANNON STREET. 


tue BRITISH ASBESTOS C0.,@ 


10, DUKE STREET, ALDGATE, LONDON, E.C. ASBESTOS MINE OWNERS. 
Manufacturers of ITALIAN AND CANADIAN ASBESTOS GOODS, Best Quality. 




















“PHCENIX” 


TRADE MARK. TRADE MARK. 
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PATENT BxXCAVATORS 


FOR THE REMOVAL OF LARGE MASSES OF BALLAST AND FOR DEEP re DREDCING. 











aa 


Capacity 1,500 to 2,300 cube yards in ten eae IN 
Double Capacity if worked day and night. = 

Attendance 3 to 4 Men for each Apparatus. mee PS 
Consumption of Coal from 4 to? tons per day. | L/ST OF WORKS CARRIED our WITH OUR Prospectus, Estimates of Working, as well as 


These Excavators will deal with the Heaviest lans for arranging Excavators and Dredgers, 
Clay. EXCAVATORS, POST FREE. will be forwarded on application. 


FLOATING DREDGERS IN ALL SIZES, AND FOR ALL PURPOSES. 
Ewubecker Maschinen bau-Gesellschaft, Lubeck.”™ 














No. 2762. 









PATENT 
SELF-ADJUSTING 


UNCLIMBABLE 
SU ase “ayers STEEL RAILING. 


LEVEL 1 
ees: PRICES (No. 2762.) 


This Railing will adapt itself to a rise or fall of the ground equal to 1 in 6, or Gin. per lineal yard. If railing is required for a steeper COMPLETE WITH SQUARE SIDE-STAY. 









gradient, it will be a little higher in price, and the exact gradient must be given when ordering. eletiens. Bae ac sag Yard 
This railing has been designed to supply a long-felt want, as it will adapt itself to the rise or fall of the ground. 4 ft } in 
It is far superior in appearance to the ordinary railing with round bars, although it is not more expensive, ‘ “ig ; 
special plant having been laid down for its manufacture. It is sent in bundles, and easily put together on 4 5 te io» 
site of erection on an entirely new and patented principle, which securely locks eavh bar when fixed. The a — $ ss 


Connecting Standards and Vertical Bars are of Steel. The Horizontal Bars are made of a strong 4} 
section of Channel Steel, which, combined with square bars and spear-heads, give the fence a good bold we 
appearance, Where a cheap, strong, and unclimbable railing is required, it cannot be surpassed. 4}, vee ” 
The whole of the Material is coated with Best Boiled Linseed Oil before it leaves our Works. 5 on vee oo» 
ie for Shipment.—200 yards railing 44 ft. high, § in. square bars, will pack for shipment in a space about 9 ft. by 4 ft. 9in. by 16in. Approximate weight, 5 tons 14 ewts, 
COMPLETE CATALOGUE OF ALL KINDS OF IRON AND WIRE FENCING, GATES, &c., FREE ON APPLICATION. 


B., J. and B. also Manufacture Fish Bolts, Fang Bolts, Dog Spikes, Rail Screws, all kinds of Railway and Tramway 


ts ” 


oana ws Re 
OM WOR 











cami Fastenings; Wheelbarrows; Best and Best Best Crane Chains. 
BAYLISS, JONES & BAYLISS, wotvertameron. 
LONDON OFFICES & SHOW ROOMS: 1389 & I4l, CANNON STREET, E.C. 7353 




















muna SOL PETROS! mimzax 


A Vegetable Compound for Preventing and Removing Incrustation in Steam Boilers. — ;::; 


MABURN & CO., SALFORD, MANCHESTER. 
JOHN MARSHALL & SONS, 


GLASGOW TUBE WORKS, GLASGOW 
MANUFACTURERS OF 








LAPWELDED IRON BOILER TUBES 





FOR MARINE, STATIONARY, AND LOCOMOTIVE BOILERS, &c. 7108 


WROUGHT IRON AND STEEL TUBES OF EVERY DESCRIPTION. 


58 
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C. WICKSTEED 


PATENT TUBE 
BEADER. 






Specialities: 
CYLINDER BORING 
MACHINES, 


SELF-FEEDING 
TUBE ee 


PATENT TUBE BEADERS 


tay. No Ferrules required. 
The ~~ 4 poke FEEDING, easily applied, and 
eo itself 8 bn ust, 4 of an —_ 


130/134 130). 138). 140 2 15b/- 16 160/- 176). 1d. 3. 


THE 


Carlton Engineering Company, 
THE CARLTON HIGH-SPEED 
ENGINE, 


For Driving Dynamos, Fans, Centrifugal 
Pumps, Launches, ‘Ke. 





Manufacturers of PUMPS, STEAM and HAND 
WINCHES, also all kinds 0 Specialities for 
Patentees and Others. 





LAUNCH BUILDERS, BOILER MAKERS, 
MARINE AND GENERAL ENGINEERS. 


CONTRACTORS FOR BRIDGE AND GIRDER 
WORK, also for SHIPPING & other REPAIRS. 


WORKS— 


Glengall Road, Millwall, LONDON, E. 


CITY OFFICE— 7538 


155, FENCHURCH ST., LONDON, E.C. 


zx we. sSscorrs 
A! 


PATENT 
AIR COMPRESSOR 


FOR ALL 
= = 












PURPOSES, 
And up to 3000 Ib. per square 






and Steam Engines. 


Hydro-Extractors, Filter Presses, 


A 


I 


GEORGE SCOTT & SON, ENGINEERS, 


» THE CLYDE RIVET WORKS are GLASCOW, 


otv CONTRA 





Ship, Boiler, Girder Rivets, Railway Spik 
BEST a AND rite MA | a poss Nuts 
OF ALL Homes anp Export Orpar 








AVELING & PORTER, 
ROCHESTER, ENGLAND. 











STEEL GAS FLASKS 


EFOR HiGH PRESSURES. 





UP TO Qin. DIAMETER. FOR STRENGTH AND LIGHTNESS UNSURPASSED. 


CAS AND AIR COMPRESSORS 


FOR PRESSURES ONLY LIMITED BY LIQUEFACTION. 


OXYGEN, HYDROCEN, CARBONIC ACID PLANT, &c. 


FOR CHEAP AND RAPID PRODUCTION. 


OXY-HYDROCGEN BLOWPIPES AND FURNACES catenn 


FOR COMMERCIAL USE. SAFE, POWERFUL, AND ECONOMICAL. 


LIME-LICHT PROJECTORS FOR SEARCH AND CODE 
SKIN AND CAMBRIC BALLOONS catenr Process) 


WITH PORTABLE GAS EQUIPMENT, for MILITARY, EXHIBITION, & EXPLORATION WORK. 


COMPRESSED AND LIQUEFIED CASES SUPPLIED 


CONVENIENT AND SAFE FOR LIME LIGHT, BLOWPIPE, ANAZSTHETICS, &c. 


COMPRESSED GAS MOTORS eatery 


PRESSURE COMBUSTION SYSTEM. FOR TRAMCARS, &c. 


SECTIONAL STEAM BOILERS caten> 


AS ADOPTED BY BIRMINGHAM.COMPRESSED AIR CO. 


MACHINES FOR SPINNING HOT METALS catenr) 
FREEZING MACHINERY (“Shcamericatty‘seacen 


FOR MILITARY EXPEDITIONS, HOSPITALS, AND DOMESTIC USE. 


HOWARD LANE & CoO., 


MAKERS AND PATENTEES, 
WORKS AND LABORATORY : LONDON OFFICES: js; 





44, CHRISTIAN STREET, LONDON, E. 7058 





Se ee 


IMPROVED 


Steam & Water Valves, 


FITTED WITH SEATINGS OF 
RHODES’ PaTeNT AsBESTos COMPOUND. 





ae ane rtectly tight under great pressure. The 
Seating can be renewed at will, vithout remo\ - 
a body of the valve or b the pipe —— 
Je the price ie only that of an 0 gua-meta 
valve, they will last very much longer. 


B. RHODES, 6758 


BOW BRASS WORKS, LONDON, E. 
Hectric Lighting for Country 


HOUSES. 

No SKILLED Lasour REQUIRED. 7490 
ELECTRICAL POWER STORAGE COMPANY, Lu., 
4, Great WINCHESTER Street, Lonpon, E.O. 


“GENETIC” BOILERS 


EXCEL FOR 
EFFICIENOY, DURABILITY, ECONOMY, AND 
LOW PRICE.—RESULTS GUARANTEED, 


Manufacturers and Patentees: 








T. TOWARD & CO., NEWCASTLE-ON-TYNE, 7065 
T. DENNIS ROCK & CO., 46, LEADENHALL ST., E.C. 





FOR MILITARY AND MARINE WORK. | | 


NORTHERN-ENGINEERING-COY Lime 
HALI fe ENGLAND 





esol 


WRITE FOR SPECIAL DISCOUNTS AND | 
MENTION THIS JOURNAL. 














~— REDUCED TRACINGS or MAPS — 
PLANS, DRAWINGS acON SHORTEST NOTICE 4° 
—WEATHER no OBJECT—- 


FOR PRODUCTION OF CURVED METAL WORK, TORPEDOES, &c. LIG 





PHOTO-LITHO & PHOTD MECHANICAL PRINTS a 
ENGINEERS DRAWINGS COPIED ay FERRI-CYANIDE « ~ 
awoFERRO-PRUSSIATE PROCESSES arNOMINAL COST "- 
SA Carrete Paosrect ViaSAwneshh°Stamrono hur 
wenn Stamrono Hi Starionbl RS AnaeshSarion ah 





BIRMINGHAM. 115, 116, 117, Palmerston Bldgs., E.C. 
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London Offices, Show Rooms and Stores :— 


BRITANNIA WORKS, GAINSBOROUGH. Z| 19, FARRINGDON ROAD, E.C. 


Address for Telegrams—‘‘ MARSHALS, GAINSBORO’.” E Telegrams “ ENGINE, LONDON.” oan No. 6648 


250 GOLD and SILVER 


MEDALS AWARDED. 











PORTABLE AND SEMI. 


‘PORTABLE ENGINES ety ~ OF ALL KINDS. “Ay r\ |i JACKSON'S PATENT 


. all kinds of fuel. j F ip OVER s TEA MACHINERY, 


Vertical Eng nes é 





FIXED > ENGINES, sot NE ee ee ~ CIRCULAR “ny BENCHES 
~ : eo Se an 
: ENGINES Nese? «= CORN GRINDING 
pecially equipped for SAT ys 
Driving that SG Y MACHINERY. — 2599 
ELECTRIC LIGHT egIOQPSFARDY, cetstocace in tngtsh, French, 
Ss TSS lr Spanish, Polish, 


MACHINERY. _—. 

















~ RUSSELU’S PATENT CRANES. [& 
GEORGE RUSSELL & CO., |. 


MOTHERWELL, near GLASGOW. 








\ PORTABLE STEAM CRANES, for Harbours, Works, &. 4 
\ STEAM DERRICK CRANES up to 100 tons, for placing Boilers 
\ and Machinery in Vessels, 


ee oe "|| SIREN. Rise Venerte Gar pa forstten.eotsens 
SSELL’S PATENT — A c 4 I IYI oisting, Vertical, Horizon inding, 
ne: N USEIN &® y4, ORT. ANN ‘BOILERS, BAND HAND CBANES, S. CEABING, 7 


Pulser Engineering 00, 
; — NINE ELMS IRON WORKS, LONDON, S.W. 
7 And 61 & 63, QUEEN VICTORIA STREET, E.C. 


The illustration ase ee ee a fy The Pulsometer is admirably adapted for 

Pulsometer capable of discharging together about ‘Roe ir wo —_ : ; : 
82,000 gallons per hour. When the dock is empty a. . ee ee all difficult_and awkward situations, and 
€ Bee i) 1 where the Pump is required to be sus- 


the smaller pump can be kept working slowly if 
th leakage to contend with. ta v : : A 
_—ee ay . | pended on a chain as in all tidal and 


ADVANTAGES. fs ’ | well-sinking operations. In cases where 
No Engine-house required, and no 3 ; ] a large proportion of solid matter has to 
oiling, cleaning, or skilled atten- i be raised it stands pre-eminent, as it has 
dance. Valves will pass small chips, | no moving parts to cut out except the 


&c., freely. Great Durability and | simple and easily replaceable values._The 
| absence of exhaust steam is a_ great 


Simplicity. ‘ i 
3 — convenience in confined spaces. 7253 


NUMEROUS REFERENCES FROM FIRST-CLASS sia , 
__FIRMS ON APPLICATION. | cen ll | PLEASE WRITE FOR LIST No. 7. 


eo Letterg PATENT ROLLED £ BuUT.ER’s 
xn PATENT 


% >» %. z aS =m FRICTIONAL 
Ais SHAFTI NG i Cee COUPLINGS. 











Is admirably adapted (amongst many other applications) 
for Draining and Emptyi ing Docks. 
























































¥ The Kirkstall F ., Leeds, 
IN IRON AND STEEL we te 


PATENT ROLLED 


FORGINGS| SHAFTING 


THE CARBROOK FORGE & BESSEMER STEEL CO., SHEFFIELD, posgittt'Geimed 


B. & S. MASSEY, pam MANCHESTER. «esos jenion 


DOUBLE & SINGLE-ACTING STEAM HAMMERS. BR) es enter routs srr tr Ht Sect ge 


Of all sizes, from half-cwt. to 20 Tons, with Self-acting or mae Motions, in either case givin; pn : ‘0800 Vi lustry Soci ens 
ectly DEAD BLOW, while the former may be worked by hand when desired. fot i Le be Tacapest Society, 1870; i Gonena os delphi 1276: Sydney’ (Ausiralia) 1880 
mmers, with improved nla 1 in Cest or Wrought Iron. Small Hammers, i North Coast, 1882; Amsterdam, 1883 ; ; London, 1884; Antwerp, 1885. 
voting up - a ee some cuses being worked by the foot of the Smith, Hitt, \ ‘ . : ; 
not requiring any separa’ ma emmnnsneniti thi 
eed Hammers, Proumetic Power Ham 7 WS e Fagg Mecho, Crea, Sows 
nd Ha m 2 
mera, Hasee's Patent Power Hammers, i use. ee Hearths, 


















































More than 2,000 made. 
ks GILBERT, at the Ottices of ENGLNEERDD 
1888. 














~ my ee oe _ 














